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December 2022 *Corresponding Author ABSTRACT The Kenaf plant is a
multipurpose plant because the application of its bark in the industry is
very high. Indonesia has the largest kenaf plantation in Laren, Lamongan,,
East Java. The kenaf farmer group in Laren has used a conventional fiber
machine to assist in slicing the kenaf stalks. Conventional fiber machine
operated by hand. However, the fiber machine is not a priority for farmers
to do weeding_because the device still has many shortcomings. Therefore,
it is necessary to assess the satisfaction of the kenaf farmers with the tool.
This study uses the IPA-Kano method to analyze the design attributes of
the conventional fiber machine to improve the quality attributes. It
determines its user's performance, expectations, satisfaction, and
dissatisfaction. According_to the integration analysis of the IPA-Kano
method, the conventional fiber machine needs to have a more robust
frame, better support for the kenaf rods, the ability to leave a small
amount of fiber in the kenaf sticks, good ergonomics, the ability to change
the height, less fiber left at the cracker joint, and better cracker settings.
Keywords: Kenaf Fiber, IPA-Kano Method, Kenaf Stem Fiber, Conventional
Fiber Tool, Quality 1. Introduction Due to the extensive industrial use of
the bark during the past two decades, kenaf has become well-known as a
plant with multiple uses (Dilley & Morrison, 2014; Abdullahi et al., 2018;
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Coetzee et al., 2008; Lim et al., 2018; Salman et al., 2017; Pirmohammad
et al., 2020; Razak et al., 2018). In Laren, Lamongan Regency, East Java,
kenaf is grown to a 99% extent. From year to year, there has been a
decline in kenaf cultivation. In 1998, the area of kenaf cultivation reached
1500 ha. In 2018, the planted area was 800 ha, and in 2019 it decreased
to 400 hav (Pangannews.id, 2021). The main reasons for the drop in
planted area are climate change and the fact that the rainy season is
coming later than it used to. The process of kenaf cultivation, which is
influenced by weather conditions, is the process of extracting the skin of
kenaf from the stems. The method of fiber in Laren is still conventionally,
namely soaking the kenaf stalks and then manually tying the kenaf skin.
The disadvantages of fiber in this way are that it is more suitable for
waterlogged land and requires a sizeable soaking area. In addition, if it is
summer, the ground needs a sufficient water supply. One of the ways to
overcome this is embedding using a conventional fiber machine. The
conventional fiber machine working system separates the skin from the
kenaf stem and soaks the kenaf skin in water. The use of a conventional
fiber machine has the advantages of reducing linting labor, reducing
transportation costs, being suitable for use for kenaf cultivation in the high
land, and the ease of the soaking process (Supriyadi-Tirtosuprobo, 2009).
Laren's farmer group has used a conventional fiber machine for the
process of graining the kenaf stalks. This tool is used by Laren farmers
when the harvest location is far from standing water. However, there are
other priorities than the use of a conventional fiber machine. Farmer Laren
claims that the conventional fiber machine still has certain flaws, one of
which is how the placement of the kenaf sticks affects how precisely the
kenaf is exfoliated. Therefore, it is necessary to assess the satisfaction of
the kenaf farmers with the conventional fiber machine to improve the
quality attributes of the conventional fiber machine. The Importance-
Performance Analysis (IPA) and Kano methods are used to analyze
satisfaction. IPA is a technique for measuring user satisfaction by
measuring the importance and 429 performance of each attribute
(Pangannews.id, 2021; Hammitt et al., 1996). The IPA method has been
widely used in assessing consumer satisfaction tests for several products
(Chen et al., 2016; Han et al., 2016; Song & Bae, 2013). The disadvantage
of using IPA is that IPA only considers "one dimension" component, i.e.,
that the level of customer satisfaction is linear with the performance of
product or service attributes. On the other hand, Kano determines the
quality of product or service attributes based on consumer satisfaction and
dissatisfaction (Kano et al., 1984; Shahin & Zairi, 2009). The drawback of
the Kano method is that it determines the quality category of product or
service attributes based on customer satisfaction and dissatisfaction but
ignores performance and interests, even though these two things also
affect the results of attribute categorization. Despite all the advantages of
the automatic fiber machines, the Laren farmer group has complained
about the conventional fiber machine used. As a first step, this study
analyzes the design attributes of the conventional fiber machine with the
IPA-Kano integrated approach. It aims to determine the performance,
expectations, satisfaction, and dissatisfaction with using a conventional
fiber machine. This research is expected to be the basis for the
improvement and development of the conventional fiber machine. In
addition, the kenaf farmers in Laren are willing to prioritize using
conventional fiber machines with various advantages. The improvement
attribute can help partner companies and local governments to provide
appropriate conventional fiber machine assistance to increase kenaf yields
and farmers' incomes. Lamongan Regency remains the largest kenaf-
producing area in Indonesia. 2. Literature Review 2.1. Kenaf Plantation
Kenaf (Hibiscus cannabinus L.) is a family plant with cotton and okra (Y. F.
Kuo et al., 2012). Kenaf is suitable in areas with sufficient light intensity
and high rainfall. In addition, kenaf was identified as a flax substitute
because it provides an excellent cellulose fiber source. In Indonesia, kenaf



javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);
javascript:void(0);

cultivation has been carried out on Bonorowo land (Irawati & Wulandari,
2019), tidal land (Krismawati, 2003), and red-yellow podzolic (Marjani et
al., 2020). The whole process of cultivating kenaf takes about six months.
Kenaf is suitable for harvesting when 50% of the kenaf population has
flowered. The harvested stems are soaked (retting) for 2-3 weeks. Soaking
aims to facilitate the release of the bark from the stems and cooking into
fiber strands through a microbiological process. After soaking, the kenaf
fiber is removed from the stem manually. The lint work should be done in
the soaking pool. The kenaf skin that has been separated from the stem is
then washed. Washing is carried out in running water or in a soaking pool.
The washed fibers are immediately dried in the sun. Kenaf fiber will dry
within 1 to 3 days. 2.2. Kenaf Plantation in Bonorowo Laren Land,
Lamongan The Laren District, part of Lamongan Regency, is an area in the
northern hemisphere on the banks of the Bengawan Solo River. Its location
close to the Bengawan Solo River causes the land in the Laren area to be
called Bonorowo land. Farmers use this condition for kenaf cultivation. The
Malang-based business and the Laren kenaf farmer group collaborated so
that the latter could handle the full kenaf harvest. Based on information
from the head of the Laren farmer group, the area for planting kenaf has
been reduced to 500-1000 hectares in the last three years. The initial step
of kenaf cultivation carried out by Laren farmers is planting seeds. First,
seedlings are planted by spreading the seeds. Then, to keep the soil fertile,
kenaf plants are fertilized using urea. Kenaf plants also require treatment
in the form of insecticides to kill caterpillars and other nuisance insects.
Kenaf plants are suitable for harvesting in the range of 3.5-4 months,
coinciding with the overflow of the Bengawan Solo River. This condition
benefits kenaf farmers because it is helpful for the soaking stage. The
harvested kenaf stalks are then soaked in the soil. After 2-3 weeks of
soaking, the kenaf fibers are removed from the stems manually. The
process of washing and refining the kenaf stems is an action that requires
a lot of money and effort. In the past few years, only some of the land
around the Bengawan Solo River was flooded during harvest time. This
requires farmers to transport their harvested kenaf stalks to the soggy
ground. Transportation will increase costs, as will labor and turnaround
time. For this reason, for the past two years, kenaf farmers in Laren have
tried to use a hand ribbon to pull the kenaf bark from the stems. The
technique of weaving using a conventional fiber machine is the opposite of
hand-drawn. The kenaf skin is set first with a conventional fibre machine.
After that, the kenaf skin is soaked in waterlogged land. 2.3. IPA and Kano
Integration Importance-Performance Analysis (IPA) analyses consumer
satisfaction with products or services (Martilla & James, 1977). IPA
measures satisfaction from consumer satisfaction surveys based on two
attribute components: the importance of the product or service to
consumers and the performance of the product or service. The intersection
of importance and performance produces a two-dimensional matrix. The X-
axis indicates interest, and the Y-axis indicates performance. The IPA
matrix is divided into four quadrants, each based on importance and
performance, high or low. Kano's model is a way to put some of a product
or service's features into groups based on how well the product or service
is liked and how well it meets consumer needs. The IPA-Kano integration is
carried out to complement the advantages and disadvantages of the IPA
and Kano methods. The aim is to improve Kano's accuracy in classifying
quality attributes and cover the shortcomings of IPA in considering the
quality. The IPA-Kano integration model follows the model developed by Y.
Kuo et al. (2012). Many kinds of research on the integration of IPA-Kano
have been carried out, including to test satisfaction in various fields,
including services (Roy et al., 2020; Cheng et al., 2019; Tseng, 2020; Yin
et al., 2016) and product development (Li & Xiao, 2020; Akmal et al.,
2017). So far, the IPA-Kano method in the agricultural world is still limited
(Ganestyani et al., 2019). From previous research, the design of the
conventional fiber machine has never been done based on customer




satisfaction. Previous studies have discussed the advantages of automatic
fiber machines over conventional fibers (Khammueng & Krishnasreni,
1998; Das et al., 2010; Alam & Myser, 2000) and evaluated automatic
fiber machines from a technical point of view (Naik & Karmakar, 2016). 3.
Study Areas and Research Methods 3.1 Study Areas The most extensive
distribution of kenaf in Indonesia is in Bonorowo, Laren, and Lamongan.
Bonorowo land is land that becomes swamped during the rainy season.
Therefore, kenaf cultivation on Bonorowo land benefits the kenaf
cultivation process. However, Bonorowo land has drawbacks because the
soil pH and nutrient content are low, while the Fe and aluminium content is
high, so sometimes waterlogging is challenging to control. The condition of
the Bonorowo land in Laren is shown in Figure 1. Fig.1. - The Study Area
3.2 Research Methods This study collected both primary and secondary
data. Primary data was obtained from discussions with kenaf farmers and
by filling out a questionnaire. The contents of the discussion include how to
operate the conventional fiber machine, the constraints when operating the
conventional fiber machine, and to determine the attributes of the
conventional fiber machine. This information is used as input in making a
questionnaire. The questionnaire contains six assessment aspects that are
adjusted to the quality of the conventional fiber machine. Each aspect
consists of several questions and attributes. The total number of question
attributes is 19. The attributes assessed by respondents are presented in
Table 1. The improvement attribute can help partner companies and local
governments provide appropriate conventional fiber machine assistance to
increase kenaf yields and farmers' incomes. Lamongan Regency remains
the largest kenaf-producing area in Indonesia. These attributes are the
basis for a questionnaire to obtain data on the IPA and Kano methods. The
measurement scale used in filling out the questionnaire is a Likert scale
from 1 to 5. The questionnaire was filled out by 35 kenaf farmers who had
used the conventional fiber machine. A literature review of the
conventional fiber machine and the process of growing kenaf is part of the
secondary data collection. Table 1 - Attributes of Questions on The
Questionnaire No Aspect Symbols Attribute 1 Economic Aspect 2
Ergonomic Aspect 3 Aspect of Durability 4 Performance Aspect 5 Aspect
Features 6 Aspect Conformance X1 A conventional fiber machine's spare
parts have affordable prices. X2 The price of the tool varies according to
the machine's ability. X3 A conventional fiber machine has adequate
ergonomic aspects. X4 A conventional fiber machine is adjustable in
height. X5 A conventional fiber machine is easy to operate. X6 A
conventional fiber machine has a long service life. X7 A conventional fiber
machine frame is durable. X8 The material used in conventional fiber
machines is strong. X9 Easy conventional fiber machine maintenance. X10
Working using a conventional fiber machine takes a relatively short time
compared to the traditional method. X11 It has a lot of absorbing ability.
X12 A conventional fiber engine frame leaves very little lint in the kenaf
stem. X13 A conventional fiber engine frame leaves fiber at the cracker
joint. X14 Process residual rods are easy to handle. X15 Provide a variety
of crackers. X16 A conventional fiber machine is easy to move into
position. X17 A conventional fiber machine has a kenaf stem support. X18
A conventional fiber machine is easy to fold into a smaller size. X19 A
conventional fiber machine meets the specified fiber specifications. The IPA
method in this study measured the satisfaction of kenaf farmers with the
conventional fiber machine that had been used. Data processing includes
calculating the value of performance and importance. The intersection
between the value of performance and importance produces a two-
dimensional matrix. The X-axis describes the importance, and the Y-axis
describes performance. The IPA matrix is divided into four quadrants:
quadrants 1, 2, 3, and 4. The calculation of the Kano method begins with
classifying the results of the questionnaire that is filled out by farmers if
the attributes are working well (functional) and if the attributes are not
working well (dysfunctional) (Kano et al., 1984). Then do Kano




categorization for each attribute. The Kano categories are Questionable,
Reverse, Attractive, Indifferent, One Dimensional, and Must be categories.
After the results of the IPA method and Kano Model are obtained, the two
are integrated. The results of this integration process are categorized
based on Table 2 and Figure 2 (Shahin et al., 2013). The combination of
the IPA and Kano methods aims to determine several attributes that need
improvement in the order of priority. All data processing is carried out
using SPSS software. Table 2 - Determination of IPA-Kano integration
Strategic priorities Series Categories Importance Performance
Improvement Keep up the good work Hygiene (Must be) War (One
dimensional) Treasure (Attractive) Survival Fatal Chronic disease Fitness
Major weapon Defenseless strategy point Defenseless zone Supportive
weapon Precious treasure Dusty diamond Rough stone Beginning jewellery
High High Low Low High High Low Low High High Low Low High Low Low
High High Low Low High High Low Low High Fig. 2. IPA - Kano Method
Integration Category Matrix-11-2--2-33-4--4-55-6--64.
Results and Discussions Kenaf (Hibiscus cannabinus L.) is a plant in the
same family as cotton and okra (Y. F. Kuo et al., 2012). Kenaf was a flax
substitute because it provides an excellent cellulose fiber source. In
Indonesia, the largest kenaf cultivation is in Laren sub-district, Lamongan
district, East Java province. Laren sub-district is an area in the northern
part of the Bengawan Solo River. Its location close to the Bengawan Solo
River causes the land in Laren to be called Bonorowo land. Farmers use
this condition for kenaf cultivation. The process of turning the kenaf plant
into kenaf fiber goes through the stages of harvesting, soaking, fibering,
and drying. Only some land around the Bengawan Solo River was flooded
during harvest time in the past few years. This requires farmers to
transport their harvested kenaf stalks to waterlogged land. Transportation
will increase costs, as will labor and turnaround time. For this reason, for
the past 2 years, kenaf farmers in Laren have been trying to use a
conventional fiber machine to pull the kenaf husk from the stems. A
picture of the conventional fiber machine used by Laren kenaf farmers and
the results of the fiber is presented in Figure 3 (a). Using a conventional
fiber machine has several advantages, including reducing the number of
workers, maximizing transportation because it only transports kenaf skin,
and reducing the wet area. After all, only the skin is soaked. It does not
require ballast during immersion and reduces water pollution. Fig. 3. (a)
The Conventional Fiber Machine Used by Kenaf Farmers in Laren; (B) The
Result of Gluing with Conventional Fiber Machine IPA is done by calculating
the average value of each attribute's level of importance and level of
performance. Based on the average value obtained from each attribute,
the global average value for performance and importance is calculated.
The average value will be the dividing line in the IPA matrix. The average
values of performance and importance are presented in Table 3. After
getting the average value, as shown in Table 3, the next step is to draw
the IPA matrix using the instructions in Figure 4. Table 3 - Value of
Importance and Performance Attribute P (Performance) I (Importance) X1
4,26 4,60 X2 3,89 4,46 X3 2,94 4,20 X4 2,37 4,31 X5 3,80 4,57 X6 4,17
4,40 X7 3,49 4,46 X8 3,66 4,60 X9 4,26 4,54 X10 3,86 4,46 X11 4,34
4,54 X12 3,37 4,09 X13 3,50 4,09 X14 4,23 4,57 X15 2,26 4,03 X16 3,60
4,63 X17 1,94 4,60 X18 3,60 4,49 X19 3,54 4,46 Total average 3,53 4,43
Fig. 4. IPA Matrix Quadrant 1 attributes have a high importance value but
poor performance. This means that there is a mismatch between
expectations and performance in this attribute, so these 2 attributes are
priorities that must be improved. There are 11 attributes of the
conventional fiber machine in quadrant 2. Attributes in quadrant 2 mean
that the level of importance and performance have the same high value,
meaning that the conventional fiber machine's performance has met the
kenaf farmers' expectations. So, these attributes need to be maintained.
The 11 attributes contained in quadrant 2 are as follows: 1. A conventional
fiber machine's spare parts have affordable prices. (X1) 2. The price of the
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tool varies according to the machine's ability. (X2) 3. A conventional fiber
machine is easy to operate. (X5) 4. The material used in conventional fiber
machines is strong. (X8) 5. Easy conventional fiber machine maintenance.
(X9) 6. Working using a conventional fiber machine takes a relatively short
time compared to the traditional method. (X10) 7. It has a lot of absorbing
ability. (X11) 8. Process residual rods are easy to handle. (X14) 9. A
conventional fiber machine is easy to move into position. (X16) 10. A
conventional fiber machine is easy to fold into a smaller size. (X18) 11. A
conventional fiber machine meets the specified fiber specifications. (X19)
Attributes in quadrant 3 are quadrants that describe the level of
performance and low importance. This means that the kenaf farmers
consider the attributes of the hand ribboner in quadrant 3 to be
unimportant. This is an input to consider improvements to these attributes
because the effect on the satisfaction of kenaf farmers is very small. There
are 4 hand ribboner attributes that fall into quadrant 3, these attributes
are: 1. A conventional fiber machine has adequate ergonomic aspects.
(X3) 2. A conventional fiber machine is adjustable in height. (X4) 3. A
conventional fiber engine frame leaves very little lint in the kenaf stem.
(X12) 4. A conventional fiber engine frame leaves fiber at the cracker joint.
(X13) 5. Provide a variety of crackers. (X15) Quadrant 4 means low
importance and high performance. The kenaf farmers consider the
conventional fiber machine attribute included in quadrant 4 to have
extreme performance, but this attribute is optional. The attribute of the
conventional fiber machine that belongs to quadrant 4 is that the
conventional fiber machine has a long service life (X6). The data needed
for Kano processing is obtained from the questionnaire results. Kano's
questionnaire consists of 11 functional and 11 dysfunctional attributes.
Kenaf farmers fill out the questionnaire by giving a Likert scale rating, 1 to
5 for each question item, namely: strongly disagree (1), disagree (2),
neutral (3), agree (4), and strongly agree (5). The results of Kano's
guestionnaire were then categorized into several groups, namely a. Must-
be requirements (M), One-dimensional requirements (O), Attractive
requirements (A), Indifferent (I), Reverse (R), and Questionable (Q) [30].
The results of Kano processing are presented in Table 4. Based on the
results of the Kano model in Table 4, information is obtained that the order
of grades from the most to the least must be one-dimensional and
attractive. Nine attributes are included in the must-be grade, namely
attributes X5, X6, X7, X10.X11, X12, X17, X18, and X19. The must-be
category indicates that the kenaf farmers are dissatisfied if the
performance of the conventional fiber machine attributes is low. But the
satisfaction of kenaf farmers will not increase far above neutral even
though the performance of these attributes is high. There are six attributes
included in the one-dimensional grade, namely attributes X2, X3, X8, X9,
X14, and X16. In the one-dimensional category, the level of satisfaction of
kenaf farmers is linearly related to the performance of these attributes, so
if the performance of these attributes is high, it will result in high
satisfaction for kenaf farmers. Attributes included in the attractive grade
are 4, namely attributes X1, X4, X13, and X15. With the increase in the
performance of these attributes, the satisfaction level of kenaf farmers will
increase to a high level. But these things are not working as well will not
make kenaf farmers feel less happy. After obtaining the IPA and Kano
analyses, the next step is to integrate the IPA-Kano method. The
integration of the IPA-Kano method is presented in Table 5. Table 4 — Kano
Model Analysis Attribute A X1 11 X2 8 X3 12 X4 5 X5 12 X6 5 X7 9 X8 8 X9
9 X101 X115X127 X13 16 X14 8 X1511 X164 X179 X185X197MO
710711571359111181268109111514168 13101338156
8820119167136 RQ0000000000000000000000000O0
0000000000000 ITotal7359351135123533511358359
356355356355353354351035335635735935Table5 -
Kano Model Analysis A+M+0 28 26 24 23 32 24 27 26 29 30 29 30 32 31
2532292826 R+Q+I Grade 7A9011 012A3M11M8M90605
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M6M5M3A4010A306M7 M9 M Attribute X1 X2 X3 X4 X5 X6 IPA
Category Kano Category IPA-Kano Category 2 A Precious treasure 2 O
Major Weapon 3 O Defensless zone 3 A Rough stone 2 M Survival 4 M
Fitness Priority Strategy Keep up the good work Keep up the good work
Improvment Improvment Keep up the good work Keep up the good work
X7 1 X82X92 X102 X112 X123 X133 X142 X153 X162 X171 X182
X19 2 M Fatal O Major Weapon O Major Weapon M Survival M Survival M
Chronice disease A Rough stone O Major Weapon A Rough stone O Major
Weapon M Fatal M Survival M Survival Improvment Keep up the good work
Keep up the good work Keep up the good work Keep up the good work
Improvment Improvment Keep up the good work Improvment Keep up the
good work Improvment Keep up the good work Keep up the good work
The chronic disease category is an attribute category that is in quadrant 3
(IPA method) and the "must be" category (Kano method). Attributes in this
category are in a state that needs to be improved because even though
the attributes in this category are considered unimportant, if they are
ignored, they can cause a loss of confidence in the kenaf farmers. For
example, one attribute in this category, the name attribute, leaves a little
fiber in the kenaf stem (X12). The special treasure category is an attribute
category that is in quadrant 2 (IPA method) and the "attractive" category
(Kano method). Attributes in this category need to be maintained on the
conventional fiber machine. There is only one thing in this category, and
that is that conventional fiber machine spare parts have affordable prices
(X1). The survival category is an attribute category that is in quadrant 2
(IPA method) and the "must be" category (Kano method). Attributes in this
category must be maintained so as not to experience a decrease in
performance. This category has five features: a conventional fiber machine
is easy to use (X5); work with a conventional fiber machine takes less time
than with the traditional method (X10); a conventional fiber machine can
handle a lot of fiber (X11); a conventional fiber machine is easy to fold up
(X18); and a conventional fiber machine meets the requirements (X19).
The fatal category is an attribute category that is in quadrant 1 (IPA
method) and the "must be" category (Kano method). Attributes in this
category cause dissatisfaction, so follow-up improvements need to be
made. There are two things in this group: a strong frame for a
conventional fiber machine (X7) and a conventional fiber machine with a
kenaf stem support (X17). The rough stone category is an attribute
category that is in quadrant 3 (IPA method) and the "attractive" category
(Kano method). Attributes in this category will later become gems or give
satisfaction. This category has three attributes, including the conventional
fiber machine attribute that lets you change the height (X4), leaves a little
fiber at the cracker joint sometimes (X13), and has a cracker setting
(X15). The fitness category is an attribute category that is in quadrant 4
(IPA method) and the "must be" category (Kano method). Attributes in this
category are considered the beginning of becoming a gem or giving
satisfaction. In this category, there is only one thing, which is that the
conventional fiber machine has a long service life (X6). The major weapon
category is an attribute category that is in quadrant 2 (IPA method) and
the "one-dimensional" category (Kano method). Aspects in this area must
be looked for to compete with opponents and maintain a strong
performance. This category has five attributes: tool price based on the
machine's capabilities (X2), strong material for conventional fiber
machines (X8), easy maintenance for conventional fiber machines (X9),
easy handling of leftover rods (X14), and easy to move conventional fiber
machine position (X16). The defenseless zone category is an attribute
category that is in quadrant 3 (IPA method) and the "one-dimensional”
category (Kano method). The attributes in this category need to be
improved so that the kenaf farmers are satisfied with the performance of
the conventional fiber machine. This category has one attribute, the
"conventional fiber machine," that has good ergonomic features (X3). The
results of the IPA-Kano integration show that seven attributes fall into the
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category of those that need to be improved. The seven attributes that
need to be improved, in order of priority, are as follows: 1. A conventional
fiber machine frame is durable. (X7) 2. A conventional fiber machine has a
kenaf stem support. (X17) 3. A conventional fiber engine frame leaves
very little lint in the kenaf stem. (X12) 4. A conventional fiber machine has
adequate ergonomic aspects. (X3) 5. A conventional fiber machine is
adjustable in height. (X4) 6. A conventional fiber engine frame leaves fiber
at the cracker joint. (X13) 7. Provide a variety of crackers. (X15) 5.
Conclusion Based on the integration analysis of the IPA-Kano method,_the
attributes of the conventional fiber machine that need to be improved are:
the sturdy conventional fiber machine frame; the conventional fiber
machine kenaf rod support; leaving a little fiber in the kenaf sticks; the
conventional fiber machine has adequate ergonomic aspects; the
conventional fiber machine is adjustable in height; occasionally leaves a
little fiber at the cracker joint; and having cracker settings. References
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ABSTRACT

Tive Kenaf plem v a muliprrpore plam becarse the application of i berk @ the indasire i very higk,
Tudawestahis the Inrgest kenafplanrarion in Laren, Lomongan, Egsr Java, The tenaf former groip (o Laven
lury wved o comventional fiber machine to anast o slicimg tive kel sielby, Converifomal iber mackime
aperted By fand. However, the fiwr mochine @5 asd a prioriey fr fomees de do weeding becouse the
deviee sl o sy shortcairdmgs, Tlerefore, i iy secoramy fo acsess tee sarlgiscror af the benaf farmers
wizh the toel. This study uses the JPA-Karo method do enplvoe the devign aitribudes af e comventional
fiber machkine oo loprove e giraling. anribares. I derermines IEx wser's performance, expecianion,
satisfaeiion, ard distatigfroron. Aceording fo e intepration amalvsis of e IPA-Kamo metfod, Hee
o vemdlenal fiter mackine aeeds fo fave o more robusy frame, berer support fiw the benal redy, the abiline
1o feave @ sl amannt of fiber in the kenef sifeks, prad erponaaics, Se abilily do charpee the heiph, leos
Siher Jefy ar the cracker jolm, and bearer cracker senings.

Keywords: Keof Fibier, IPA-Kno Merbad, Kenaf Sean Fiber, Convemttoral Fiter Tool, (waliry

1. Introduction

Due to the extensive indusitial use of the bark during the past two decades, kenaf has
become well-known as a plant with muktiple vses (Difley & Morrison, 2014; Abdullahi et al.,
20018; Coetzee et al., 2008; Lim et al., 2008; Salman et al., 2017: Pormohammad e al., 2020;
Ruzak et al,, 201%}, In Loren, Lamongan Regency, East Jova, kenof 15 grown to o 99% extent,
From year o year. theme has been s decline in kenaf cultivation. In 1998, the area of kenaf
cultivation reached 1500 b, In 2008, the planted aren wis 800 ha, ond in 2009 it decressed to 4400
hav (Pangannews.id, 202] . The main reasons for the drop in planied anea are climate change and
the fact that the rainy senson is coming lnter than it used fo.

The peocess of kenafl cultivation, which & influenced by weather conditions., i the process
ot extrocting the skin of kenaf from the stems. The method of fiber i Laren i= still conventionally,
namely soaking the kenaf stalks and then manually tving the kenaf skin, The disadvantages of
fiber in this way ore that it is mone suitable for watertogged Tond ond reguires o sizeable soaking
arca. In-addicion. if it s summer. the ground needs a sufficient water supply. Ome of the ways o
oviercome his is embedding using a conventional fber machime. The conventional fwer machine
working system separates the skin from the kenal stem and soaks the kenaf skin in water. The use
of a conventional fiber machine has the advantages of reducing linting labor, reducing
trnsperation costs, being suitakle for use for kenaf cultivation m the high tand, and the eose of
the soaking process (Supriyvadi- Tirtosuprobo, 20067,

Laren's farmer group hus used a conventional fiber machine for the process of gmiming
the kenaf statks. This ool 5 used by Laven farmers when the harvest location is far from standing
water. However, there are other prionties than the use of a conventional fiber machine. Furmer
Laren claims that the comventional fiber moching still has certain flaws, one of which is how the
plucement of the kenal sticks offects how precisely the kenaf i exfolinted, Therelore, it is
necessary to assess the stsfaction of the kenaf farmers with the corventional fiber machine 1o
Imyprove the quality atributes of the conventional fiber machine.

The Importance-Performance Analysis: {IPA) and Kono methods wre osed to anodyze
satisfaction. [MA ks o technique for measuring user satisfaction by measuring the importance and
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performance of each attribute { Panganmews.id, 202 1 Hamenin et al., 19596). The IPA method bas
bezn widely used in assessing consumer sutisfaction hests for several products (Chen et al,, D00 6;
Han et al., 2006; Song & Bae, 20030 The disadvamage of using [PA is that IPA only considers
‘one dimension” comporent, ie., that the level of customer satisfuction is linear with the
performance of proluct or service atributes. On the other hand, Kano determines the guality of
prosluct or service attributes based on consumer satisfaction und dissatistaction (Kuno et al,, 1984;
Shalin & Zairi. 2009}, The drawback of the Kano method i that it determines the quality category
of product or service attributes based on customer =atisfaction and dissatisfaction but ignomes
performance and interests, even though these two things also affect the resulis of atribute
categorization.

Despite all the ndvantages of the automatic fiber muchines, the Laren farmer group hos
comnplained about the conventional fiber machine used. As a first step, this study analyzes the
design attributes of the conventional fiber moachine with the IPA-Kano integrated approach. It
alms o determine the performance. expectations, satisfaction, and dissatisfaction with using a
conventional fiber machime, This research is expected to be the buses for the improvement and
devebrpment of the conventional fiber machine. In additon, the kenaf farmers in Laren are willing
0 priodtize using conventional her machines with various wdvaniages. The mmprovement
attribute can help partmer companies ond local governments 1o provide appropriate copventionl
bber mochine wssistance o merease kenal vields and tarmers’ incomes, Lamongan Regency
remains the largest kenof -prosfucing ares in Indonesia,

1. Literature Review
L1, Kenaf Plantation

Kenal {Hibiscus cannabinus L) is a family plant with cotton und okm (Y, F. Koo et al.,
20012). Kenaf is suitabbe i areas with sufficient light inensity and high rainfall. In addition, kenaf
was identified as o flax substitute becasse 1t provides an exeellent cellulose fiber source, In
Indonesia, kenaf cultivation has been carried out on Bonorowo land (Irawat & Walandam, 2001493,
tickal land (Krismawat . 2003}, and red-yetlow podeolic {Marjani et ab., 20200

The whobe process of cultivating kenafl takes about six months. Kenaf is suitable for
harvesting when 30% of the kenaf populatien has flowered. The harvested stems ane soaked
{retting) for 2-3 weeks, Soaking nims o facilitate the release of the bark from the stems and
copking into fiber strands through o micrebiological proozss. After soaking, the kenaf fiber is
remaved from the stem manuelly, The lint work should be done m the sooking pool. The kenat
akin that has been separated from the stem is then washed. Washing is carried out in running waier
or in o soaking pool. The washed fibers ure immediately dried in the sun. Kenal fiber will dry
within I oo 3 days.

2.2, Kenaf Plantation in Bonorewo Laren Land, Lamongan

Thi Laren District, pan of Lamnongan Regency . is an area in the nonhem hemisphere on
the honkz of the Bengawan Solo River, Its locution close 1o the Bengawun Solo River causes the
land in the Laren area to be called Bonorowo land. Farmers wse this condition for kenaf
cultivation, The Molung-based business and the Laren kenal farmer group collaborated so that the
latter coubd handle the full kenafl harvest. Based on imformation from the head of the Laren farmer
groap, the unen for planting kenat has been reduced to 5001000 hectares im the last thres vears.

The imitial step of kenaf coltivation cambed o by Laren farmers is planting seeds. First,
seexdlings ore plomted by spreading the sceds. Then, to keep the soil fertile, kenaf plants wrne
fertilized using wrea. Kenaf plants also require weatment in the form of insecticides o kill
caterpillars and other nuisance msects. Kenaf planms are suitable for harvesting in the range of
3.5-4 months, coinciding with the overflow of the Bengawan Sobo River. This condition benefits
kenal farrers because it is helplul for the soaking stage. The harvested kenafl stulks are then
sniked in the soil. After 2-3 weeks of souking, the kenal fibers are removed from the stems
manually . The process of washing and refining the kenaf stems B an action that requires a fot of
muoney urvd effort,

In the past few years, only some of tue land around the Bengawan Solo River was flooded
during harvest time, This requires fammers o trapsport their hareested kenaf stalks o the soggy
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ground. Transportateoen will increase costs, as will labor and mrnamund dme. For this reason ., for
the: pust twie years, kenaf fammers in Laren have tried boouse o hand ribbon to pull the kenof bark
from the stems, The technique of weaving using a conventional fiber machine is the opposite of
hamd -driwn. The kenot skin 15 set first with a conventional fibre mochine, After that, the kenaf
skin s souked in waterlogged land.

23 1IPA amd Kano Integration

Importunce-Performance Analysis (IPA ) anulyses consumer satisfuction with products or
services {Martilla & James, 1977} IPA measures satisfaction from consumer satisfactbon surveys
based on two atinibue components: the importance of the product or s2rvice o consumers and
the performance of the product or service, The miersection of importance and performance
procluces a two-dimensional matrix. The X-axis indicates intesest, and the Y-axis mdicates
performance. The IPA malrix = divided mio four quodrants, esch bosed on importance and
performance, high or low. Kamo's model s a wiy to put some of a product o service's featines
inte groups bassd on how well the pmoduct or service 1= liked and how well it meets consumer
e ER

The IPA-Kuno integration is commied out o complement the adventoges and disadvantoges
of the IPA and Kano methods. The aim is to improve Kono's pocuracy m classitying guality
mttributes and cover the shoncomings of IPA inconskdenng the gquality, The IPA-Koano integration
model follows the model developed by Y, Kuo et al. (20123 Many kinds of research on the
inegration of IPA-Kano have been carried out, including to test satisfaction in various fields,
including services (Roy et al., 20030 Cheng etal,, 2001%; Tseng, 2020: Y m o al., 2016) und product
devebepment (Li & Xiao, N020. Akmal et al., 2007y S0 far, the IPA-Kano method in the
agricubtural world is stll limited (Ganestvani etal, 2009), From previous research, the design of
the conventional fiber machine has pever been done based on customer satisfaction. Previous
studies hove discussed the advantages of sutomatic fiber machines over conventional fibers
(Khammaeng & Krishnassent, 19968, Das et al, 2000; Alam & Myser, 20000 and evaloated
automatic fiber machines from a technical point of view (Maik & Karmakar, 2016).

3, Studdy Areas and Besearch Methods
3.1 Study Areas

The most extensive distribution of kenaf in Indonesin i in Bonorowo, Laren, and
Lamongan. Bonorowo band is land that becomes swamped during the raimy season. Therefone,
kenaf cultivation on Bonomowo lund benelits the kenol cultivation process. However, Bonorowo
lundl has drawbacks because the soil pH and sutfent content are kow, while the Fe and aluminiom
confent is high, so sometimes waterlogging is challenging to control. The condition of the
Bonorowno kand in Laren is shown in Figure |

Fig.l. - The Sty Area

1.2 Research Methods
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This study collected both primary and secondary data, Primary data was obained from
discussions with kenaf farmers and by fillimg ot a questionnaine, The contents of the discussion
Include how o operate the conventional fiber machine. the constrains when operating e
comventional fiber machine, and 10 determine the witributes of the conventional fiber machine,
This information is used as input in making a questionnaire. The guestionnaire containg six
assessment aspects that are odjusted to the quality of the conventional fiber machine, Each aspect
comaists of sevesal questions and atiributes. The total number of question attributes is 19, The
attributes assessed by respondents ane presented in Table 1.

The improvement attribacte can belp partner companies and local governments provide
appropriaie conventional fiber machine assistance to increase kenaf yiekds and farmers incomes.
Lamongan Regency remuins the largest kenaf-producing aren in Indonesia, These witributes ore
the basis for a questionnakre 1o obtain data on the IPA and Kano meethods . The measurcment scale
used in filling out the questionnaire is o Likert scabe from | 10 5, The questionnaire was filled out
by 35 kenal farmeers who had used ihe conventional fiber machine. A literatire seview of the
conventional fiber machine and the pmcess of growing kenaf is part of the secondary datn
collection,

Table 1 - Atrnhutes of Questions om The Questionnare

M Asped Swvmbas Antribule
X T X0 A conventinmal fiber michiee's spare pans hove atfoalsble prces.
! Bomainis Aspedt X2 The price of the ool visies sccording 1o de machise's abdity.

X3 A& canvezainzal fiber mechsme has adequeie ergoonic aspects.
2 Ergonoma: Aspec X4 A& conventinmil fber machine is ad jetable in heght
X5 Ay convertional Tbser mmshme i casy (o oper,

Xn A convestinsal fiber machme has o limg servace life.
3 At ol x7 A convostingsl Ther s hme Taone i5 danbles
Diurghalily X8 The mateninl wsed in comnvenmioned Fher mackines is seromg.

X Easy convend il Nber mchime mainbmance.
Waorking wsing o convestional fiber madvine ks o relaively shom tme

X curmmgeared e D bradilicme] e el
" Purloemmasse X1 I Bas i bkl shsarbing abiliny
Aspect Xz A conventional fiker engine frame leaves very litge fint im the kenol stem.

X3 A conventional fber engmé Trome levces iber g e coacker joing,

X14 Process residunl rods e easy o Baedle.

XI5 Trovide a vamdy of ¢rmckens.

Xin & conveninsl fiber machme is ensy (0 move S0 posEine,

X7 A convesdiosal Ther mhme has g kel slem soppot,

XIH A conveszingal fiber machie is easy v dold ime & smaller sixe.
Aspc! X9 Ay cunvendionsl Tiber maschime moels e speciGad fiber spocifications,

 Ciomformiancs

5 Aspect Fomars

The IPA method in this study mepsured the stisfoction of kemal farmers with the
conventional fiber machine that had becn used. Data processing includes cabeubating the value of
performunge and importance, The miersection between the value of performance and importanees
procluces a two-dimensional matrix, The X-axis describes the impomanoe, and the Y-axis
descrbes performance. The IPA muinx s divided inte four quadmants: quadronts 1,2, 3, und 4,
The culeulution of the Kono method begins with clussifving the results of the questionnaire thid
is Tilked oul by farmers if the attributes are working well (functional ) and iF the atiributes are nol
working well (dysfunctional) (Kano et al., 1984), Then do Kano categorizution for cach atribuie,

The Kang categories  are Questionable, Beverse, Atvactive, Indifferent, One
Dimensional, and Musi be cutegorics. Afier the results of the IPA method ond Kano Maodel are
ohiained. the two are integrated. The results of this mtegration process ame categornzed based on
Table 2 und Figure 2 {Shahin et al., 2001 3). The combination of the IPA and Kano methods ams
o dhetermine several atributes that seed mprovernent in the order of priosity. All data processing
is carried out using 5P55 software,

Table 2 - Dretermizmios of [PA-Kaae inlegragion

Seraleghc prionlivs
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4. Resulis and Discossions

Kenal (Hibiscus cannabinos L) s a plant i the same family as cotton and okra 1Y, F
Kuo et al., 20012y, Kenaf was a flax substinte because it provides an excellent cellulose fiber
=ouree. In Indenesia, the lurgest kenof cultivation is in Laren sub-district, Lamongan district, East
Java provinee, Laren sub-diswrict is an area in the northem pan of the Bengawan Solo River, lix
location close tx the Bengawan Sole River causes the land in Laren io be called Bonorowo land .
Farmers wse this condition for kenaf cultbvation. The process of wening the kenaf plant into kenaf
fiber goes through the stages of harvesting, soaking, fibering, and drving.

Uy some land around the Bengawon Solo River wos flooded during borvest time i the
past few years. This requires Farmers o ransport their harvested kenaf stalks to waterlogged land.
Transportution will increase costs, as will lobor and tumpround time, For this reason, for the past
2 vears, kenaf Farmers i Laven have been try ing 1o use & conventional fiber machine to pull the
kenaf husk from the stems, A pictare of the conventional fiber machine vsed by Laren kenof
fanmers and the results of the fiber is presented in Figuse 3 (a). Using a convestional filser machine
has several advontuges, inchding reducimg the number of workers, maximizing tansportation
because it only mnsports kenal skin, and reducing the wet uren. After all, only the skin is sonked,
It does net vequive ballast during immersion and reduces water pollution.
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Fig. 3. 6a) The Conventional Fibor MacBune Usod by Kenal Fieniers in Lanes; () The Bisdgl of Gluisg wah
Convenimml Fiber Machine

IPA 15 done by calculating the avernge value of each sttribute's level of mportanee aned
level of performance. Based on the average value obtained from each attribute, the ghobal overage
value for performance and importance is caleulated. The average value will be the dividing line
in the IPA matrix, The pverage valoues of performance und impoertance are presented in Table 3.
After getting the average vilue, as shown in Table 3. the next step is 10 draw the IPA matax using
the inztructions in Figure 4,

Tahle 3 - Valee of Enporissce md Perfomance

Amribuie .Pl.r-'nr_.'|||1||;1|.|r:| | {dmpormmc
Xi 420 4.0
X2 158 446
X3 254 4.0
X4 137 431
X5 XA 457
Xh 417 Al
b iy} T44 446
XN i 440
x4 4.6 4.5
X LEG 4 46
Xl 434 454
X1 ey 455
X3 54 EN]
X4 425 437
f ] I 403
Xl Y] 4
x17 194 40
XIH 140 449
X109 1%4 448

Tinal iverge 153 443
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nary
= = = 1 wia A ik
Papsimnes
Fig 4 [FA Mairns

Quiadrant 1 attributes have a high imponance value but poor performance, This means
thut there 15 a mismatch between expectations and performance in this sftribute, so these 2
mtributes are prionties thot must be improved, There are 1] atiributes of the conventional [iber
miching in quodrant 2. Attobutes in quadmnt 2 mean that the level of importance and
performance have the same high value, meanimg thot the conventionasl fiber machine's
performance has met the kenafl farmers’ ex pectations. 5o, these attributes need to be mainiained.
The 11 attributes contwined i gquadrant 2 ure s follows:

1. A conventiongl fiber machineg's spare parts have affordable prices. (X1)

2. The price of the ool varies nceording to the machine's ability, (X2)

3. A conventional fiber machine is easy 1o operate. (X3)

4. The muterial used in conventional fiber machines = strong. (X8}

5. Easy conventional fiber machine maintenance. (X9}

f. Working using 4 conventional fiber machine takes g relatively short time companed o the
traditional methed. {10}

7. It has a lot of absorhing ahility. (X 11)

5. Process residual rods are casy to handle, (X14)

9. A conventional fiber machine i easy o move o position. | X16)

10, A conventional fiber machine i ¢asy to fold into o smaller size, (X18)
11, A conventional fiber machine reeets the specified fiber specifications. {X{19)

Attnbutes in gquadrmnt 3 are quodrings that describe the level of perfrmance and kow
importance. This means that the kenaf farmers consider the anributes of the hand ribboner in
quadrand 3 0 be unimportand, This s an input o consider improvements 0 these attribuotes
becouse the effect on the satisfaction of kenal furmers @5 very small. There are 4 hand ribboner
attributes that fall into quadrant 3, these anributes ane:

1. A conventional fiber maching has adequate eTgonomic aspects, (3)

2. A conventiomal fher machine is adjustable in height. (X4)

3. A conventional fiber engine frame leaves very little lint m the kenot stem. (X12)
4. A conventional fiber engine Trame beaves fiber at the ceacker joint. (X13)

5. Provide a vanety of crockers. (X 15)

Quadrant 4 means low importance and high performance. The kenaf farmerss consider the
conventional fiber machine oitribute included in guadrmnt 4 to have extreme performance, but this
attribute & optienal . The aitribute of the conventional fiber machine that belongs 1o quadrant 4 is
that the conventionat fiber machine has a long service lifie (X6).
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The data needed for Kang processing i obiained from the guestionnaive resalis. Kano's
questionnaire comsistz of |1 functional and 11 dystunctional atiribotes. Kenaf furmers fill out the
guestionnaire by giving a Liken scale rating, 1 1o 5 for each question item, namely: strongly
disogree (1), disogree (2). neutml (3, agree (40, und strongly apree 15}, The results of Kano's
gquestionnaire wene then categorieed mao several groups, namely a. Must-be requirements (M),
Ume-dimensional regquirements (04, Aftractive requirements (A, Indifferent (1), Reverse (R, und
Questionable (0 [30]. The results of Kano processing are presented in Table 4.

Based on the resulis of the Kano model in Table 4, information is obained that the order
of grades from the most 1o the lesst must be one-dimensional and attractive. Nime attributes are
Included in the must-be grade, namely attributes X5, X6, X7 X00X11, X112, X017, X185, md X19.
The mast-be cotegory mdicates that the kenaf farmers are dissatisfied if the performonce of the
conventinnal fiker machioe avribuies is low. But the satisfaction of kenal farmers will not increase
far above neutral even though the performance of these attributes is high. Thene are six attributes
included in the one-dimensional grade, namely atribores X2, X3, X8, X9, X 14, and X16. In the
one-dimensional category, the level of satisfaction of kenal furmers is hoearly related 6 the
performance of these attributes, so if the perfformance of thiese atributes B high, it will result in
high sutistuction for kenaf farmers. Atiributes included m the atroctive grude are 4, namely
attributes X1, X4, X13, and X15, With the increase in the performance of these attributes, the
satisfaction bevel of kenal formers will incresse 1o o high level, But these things are not working
a well will not make keninf farmers feel less happy

After obtaining the IPA apd Kano analyses, the nest step is to integrate the [PA-Kano
method. The integrtion of the IPA-Kano method is presented m Table 5.

Table 4 - Kmo Model Anshsis

E Jhniribiine

A M @ Q 1 Tomal AN R+ G
xl i m i 7 15 & 1 A
= (R S | HR S B 35 2 a 0
= 2 s 1T 0 0 1 35 1 1 o
513 5 0 0o s 1 [ A
Xd 2 % u o # @8 3 35 3 3 M
b IR | R S | TR ET1 EY| 1 M
X7 12 & i i 5 n % M
XH i O TV R a 34 :r. 4 i
X9 u L 1 Ll L} L] 34 24 & €
X I 5 " 0 5 s 3 5 M
X 5 16 &8 0 0§ 35 29 ] M
xit £ T R S R 38 30 5 M
AL TN T 3 3 2 1 A
X4 H Aoas 04 5 1 4 0
K15 i f e it i 1l 3% 25 i A
X16 4 im0 0 3 3 £ 3 0
X7 O R n i s &1 & M
KIR 5 16 7 I n 7 35 W T M
1 7 13 & @04 as s 4 o
Table 5 - Kwmo Model Anshsis
Anribig: 1PA Ctpory B Cilegony TP A i  ibegromy Privnly Smepy
X1 3 A Procives rfasur Eap wup the ool vk
b F ] Major Weapan Beep mp doe good work
X3 3 0 Thelensbins cone [rpsmrsment
X4 k] A Roaagh siome Impsoyment
X5 F | Saarvval Krep g tho pood work
Xt 4 i Plitness Keep wp dhe good work
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X7 I | Fatal Frrnprenes maenil
X5 2 N Blajor Waipan Kooep o the poosd woek
X9 2 ] Major Weapin Beep wp dhe good work
Xin 3 M Syl Keaep up the pood work
Xn F B Servival Eerp p the good work
Xiz 3 M Chwueicr diseie: [rpsmrsment
X3 3 A Bomgh siome Improvmeni
X4 i (K] Majoe Wepon Frep op dho pood work
X3 3 A Bragh stome Lmprnyment
X 2 0 Major Weapin Keep op the good work.
X7 1 M Finl Imprmmeni
NiK 2 M Sarvival Beeep wp e gpood work
X9 i bl Saarvinaal Keep op e pood wirk

The chromic dizease cutegory s an attribute category that i in quadmnt 3 (TPA method )
and the "roust be" category (Kano method). Ammbutes in this category are in a stabe that needs to
be mmproved because even though the attributes in this category are considered wnimportant, &
they ame ignomed, they cin cause a loss of confidence in the kenaf farmers. For exomple, one
attribute in this category, the name atiribute, leaves a litle fiber in the kenaf atem (X125

The special treasure category is mn attribute category that is in guadrant 2 (IPA methaod )
and the "adractive” category ([ Kano method). Attribotes in this category need to be maintained on
the conventional fiber machine. There is only one thing m this category, und that s thit
conventbenal fiber machime spare parts have affordable prices (X1).

The survival cutegory is an attribute cotegory that & in quadrm 2 (IPA method} and the
“roust e category (Kano method), Atributes in this category miust be naintained so 45 not w
experience a decrénse o performance. This category hos five features: o conventional fiber
machine is ensy to use (X5 work with o conventional fiber muchine takes less time thun with the
traditional methed (X 10): a conventional fiber machine can handie a kv of fiber (X111 a
comventional fiber mochine is eosy 1o fold up (X182 and o conventionn] fiker machine meets the
requirements (X 19}

The futnl codepory is un ottribute category that is in quadrant 1 (IPA method) and the
"rust be® category (Kano miethod). Atoributes in this category cause dissatisfaction, so folbow-up
improvements need 40 be made, There are two things in this group: a strong frume for a
conventinal fiber machine (X7) and a conventional fiber machine with a kenaf steim suppon
(X17}

The rough stone category i an attribute category that B in quadrant 3 ([PA method § and
the “attractive® category {Kano method). Atributes in this category will later become gems or
give safistaction, This category has three attributes, meludimg the conventional fiber machine
attribute that ks you change the height (X4), keaves a linle fiber ot the cracker joint sometomes
(X173}, ond hos @ crucker setting (X135

The fitness category is an siribute category that is in quadrant 4 {(IPA method) and the
‘must be” category (Ko methad). Attributes in this category are considened the begmning of
becoming i gem or giving satisfaction. In this category . there is only one thing . which is that the
comventional fiber machine has o long service life (X6}

The mujor wenpon cotegory is an atrbute cotegory that is in quadmnt 2 (IPA method )
il the "ope-dimenzional” category (Kano method), Aspects in this area most be looked for to
compebe with opponents and maintam o strong perfommance. This cutegory hos five attribules:
toal price based on the maching's capabilities (X2), strong muterial fof conventional fiber
muchines (X8}, easy maimtenonce for conventional fiber machines (X9}, emy handiing of lefiover
s (X 140, and easy 10 move conventional fiber machine position (006),

The defenseless zone category i an attribute cotegory thot is in gquadrant 3 (IPA method )
and the "ome-dimensional” category (Kano method). The atributes i this category noad 1o be
improved so thit the kenal farmers an: satisfied with the pedformance of the conventional fiber
machine. This category has one atiribute, the “conventional fiber machine.” that has good
ergonomic features (X3),

437




Imwatiet ol ... Vol 41 2022 : 429-440

The results of the [PA-Kanog integration show that seven anributes fall inio the caegory
of those that need 4o be improved, The seven attributes that need 0 be improved, in omder of
prioity, ane ag follows:

A conventionil fiber machine frame is dumable, (X7
- A conventional fiber machine has a kenaf stem suppoit. (X17)
A conventional Fiber engine Fraume leaves very little limt im the kenaf stem. (X12}
- A conventional fiber machine has adequate ergonomic aspacts_ (X3
A conventional fiber maching is adjustabbe in height, (X4)
- A convendtonal fiber engine Trame Feaves fiber at the cracker joint. (X13)
. Provide a varety of crackers. (X 15)

~4 £ Lh Btk O —

5. Conclusion

Bascd on the micgration analysis of the [PA-Kmo method, the abribuies of the
conventional fiber machine that need 1 be improved are: the srdy conventional fiber machine
frurme; the conventional fiber mochine kenaf mod support: leaving o little fiber in the kenat sticks;
the comventional fiber machine has adequate ergonomic aspects; the conventional fer machine
is mdjustable in heightz oceasionally lesves o linke fiber at the cacker joint; and having cracker
seitimgs,
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