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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 farmerswith 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 abilityto leave a small
amount of fiber in the kenaf sticks, good ergonomics, the ability to change
the height, lessfiber 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;
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
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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
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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,
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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
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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 1
Low 2 High - High - Low 3 Low 4 High - High - Low 5 Low 6 High -1 - -
23--45--6Fig. 2. IPA - Kano Method Integration Category Matrix 4.
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
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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 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
questionnaire 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
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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 AM O R Q I Total A+M+0 R+Q+I Grade X1 11 X2
8X312X45X512 X65X79X88X99 X101 X115X12 7 X13 16 X14
8 X15 11 X16 4 X179 X185X197710711571359111181268
1091115141681310133815688201191671360000000
000000000000000000000000000000073593511
351235335113583593563553563553533543510353356
35735935287269241123123232411278269296305296
3053233142510323296287269 AOCOAMMMOOMMMA QO
A OMMM Table 5 - Kano Model Analysis Attribute IPA Category Kano
Category IPA-Kano Category Priority Strategy X1 X2 X3 X4 X5 X622 33 2
4 A Precious treasure O Major Weapon O Defensless zone A Rough stone M
Survival M Fitness Keep up the good work Keep up the good work
Improvment Improvment Keep up the good work Keep up the good work
X7 1 X82X92X102 X112 X12 3 X13 3 X142 X153 X162 X17 1 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
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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
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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ABRSTRACT
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Keyworas; Keagd Frber, IPA-Rooe Methed, Kenal Stem Fiber, Comventiong! Fiber Tool, Caliry

1. Introductbn

Due 1o the extensive industrial vse of the bark during the past two decades, kenal has
becorm@@well-known as a plant with multiple vses (Dilley & Morrison, 2004, Abdullahi et al.,
201%; Coetzee et al., 2008; Lim et al., 2005; Sulman et al., 2007; Pemehammad ot ol., 2020,
Razak e al., 2018}, In Laren, Lamongan Regency, East Java, kepaf is grown 1o a 99% extent.
From vear W year, there has been a declive in kenaf cultivation. [n |99, the area of kenaf
cultivation reached 1500 ha, In 2008, the planted areo was 800 bo, ond im 2009 8 decrensed o 4040
hav (Pangannews.id, 20215, The mitin reasons for the deop in planted area ane climate change and
the foct that the rainy season is coming lter thun it used o,

The process of kenaf cultivation, which is influenced by woeather conditions., & the process
of extructing the skin of kenaf from the stems. The method of fiber m Luren is still conventionally,
mamely soaking the Lenafl stalks and then manually tying the kenaf skin. The disadvamages of
filser in this sway are that it is meore suitable for waterbogped land and requires a sizeable soaking
area, In pdddition, F it is summer, the ground needs o sufficient woder supply, One of the ways o
owvercome this is embeddif@ using a conventional fiber machine, The conventional fiber machine
working system sepamates the skin from the kenaf stem and soaks the kenaf skim in witer. The use
of a conventional fiber machine has the advantages of meducing linting labor, reducing
transpartition costs, being suitable tor use for kenaf cultivation in the high land, and the cose of
the seakimg progess (Suprivadi-Tirbosuproba, 20087,

Laren's farmer group his used a conventional fiker machine for the process of graiming
the kenafl stalks. This ool is used by Laren famsers when the larvest locaton is far froim standing
waber, However, there are other priorities than the use of o conventional fiber mochine. Farmer
Laren cluims that the conventional fiber mochine =4l has certoin flaws, one of s@ch is how the
placerment of the kenaf stieks affects bow preciely the kenaf §§ exfoliated. Therefone, 0 is
neceszary o assass the sotisfuction of the kenuf formers with the conventional fiber machine (o
improve the guality ativibutes of the conventional fiber rachine.

The Importance-Performance Anadvsiz (IPA) and Kano methods ore vsed 1o annlyvee
sutisfaction. [PA s & wechnigpue for measuring user sutisfaction by meeasaring the ingsortanee and
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perforirance of each attribute | Pangannews_id, 202 1. Hammin ed al., 19961 The [PA method has
been widely used in assessing consunmer sutisfaction tests for severo] products (Chen et al,, 20062
Han et al., 2016; Song & Bae, 20033 The disadvamage of using [PA is that TPA only considers
“one dimension” component, e that the level of custiomer sabsfaction & lioear with the
performuance of proguct or service attributes, On the other hand, Kone determines the quality of
prosluct of service ansibutes based ga consuimer satisfaction and dissatisfaction (Kano etal., 1954:
Shahim & Fairi, 20007 The drawback of the Kono method is that it determines the quality category
of prduct o0 serviee aiiribuies based Ga custorer satisfaction and dissatisfaction but ignoves
performumce und interests, even though these two things atso pffect the resulis of annboae
calegorizaton.

Despite ull the advamages of the automatic fiber muchmes, the Laren farmer groop @)=
comnplained about the conventional ber machine wsed. As a first step, this study analyees the
design atiributes of the conventisnal fiber muching with the [PA-Kono micgrded approach, [
alms o determing the performance. expecations, satisfaction, and dissatisfaction with using a
conventonal fiber machine. This research 15 expected 1o be the basis for the improviensent and
development of the conventional Aber machine., In addition, the kenaf Girmers in Laren are willing
o priontize using conventbonal fiber machines with varbous advantages, The improvement
attribute can help patner compomes and local povernments {0 provide appropriate conventional
fiber machine assistance o increase kenal vields and farmers' meomses. Lamongan RBepency
remains the largest kenof-producing area in Indonesio,

1. LEkrature Heview
1. Kenaf Flaniation

Kenal (Hibsous connabinus L) i o family plant with cotton and okro (Y, F. Koo et al,,
2012}, Kenaf is suitable in aress with sufficient light intensity nnd high rainfall, In addition, kenuf
was identified as a flax substitute because it provides an excellent cellulise fiber source. In
Indomesia, kenaf cultivation has been cormied out on Bonorowa kand (fraowati & Wualandari 2009},
tidal land (Krismawath, 2003, and red-yellow podzalic (Marjani et al., 20320

The whole process of cultivating kenal takes obout six months, Kenaf s sutable for
harvestmg when 50% of the kenaf population bas fowered. The harvested steoss are soaked
fredting) for 2-3 weeks, Soaking nims 1o facilitnte the release of the bark from the stems and
conking mio fiber strands through a microbislegical process, After soaking, the kenal fiker is
remmvied from the stem manaally. The ot work should be dose in the soaking pool. The kenaf
skim that has been separated from the stem is then woshed, Washing is camied out in ninning water
af i oa soaking poel. The washed fibers are immediately dried in the sun. Benal fiber will dry
withim [ o 3 days.

2.2, Kenaf Plantativn in Benorows Laren Land, Lamangan

The Laren District, part of Lamongan Begency. is an area m the northern hemisphere on
the bunks of the Bengewon Solo River. Its location close to the Bengowan Soko River couses the
land o the Lasen area te be called Bonorowno land. Farmers vse this condition for kenaf
cultivotion, The Malung-based bosiness o the Luren kenaf farmer group colloborated so that the
lutter coubd handle the full kenaf horvest, Based oninformation from the head of the Laren fammer
groag. the arca for planting kenaf has been sedwoed 1o 500 000 hectares in the st three years.

The mitial step of kenaf cultivation curried out by Laren tarmers is planting sesds, First,
seedlings are planted by spreading the seeds. Then, 1o keep the soil femile, kenal plants are
fertibimed using urea, Kenal plants abso reguine treafrment in the form of msecticides (o kil
caterpillars and oiber nuisance insects. Kenaf plants are suitabbe for harvesting i the range of
354 months, coinciding with the overtlow of the Bengowan Soke Bireer. This condition benefis
kenal farimers because it is helplul for the soaking stage. The harvesied kenafl stalks wre then
soaked in the soil. After 2-3 weeks of soaking. the kepafl fibers are removed from the stems
manually. The process of washing and refining the kenaf stems is an action thad requires a lod of
money amd effort.

In the past few years, only zome of the lond around the Benpaswan Soke River was flooded
during harvest tise. This requires Tarmers to wanspoat thelr harvested kenaf stalks 1o the sogoy
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pround . Transpsidtatbod will inciease costs, s will labsir and turnaround teme . For this feasoa, Toi
the pust two years, kenof tarmers in Laren have tried o use a hand ribbon o pall the kenaf bark
fronn the stems, The rechnigue of weaving wing a conventional fiber machine is the opposine of
hand-drawn. The kenaf skin is set first with a conventional filme machine. Afer that, the kenaf
skin is soaked in wteropged land,

23 IPA and Kane Integration

lrpesrtance- Performance: Analysis ([PA) analbyses consamer satisfaction with products or
services (Mfantilla & Jumes, 19771 IPA messures sutisfaction from consumer satisiaction surveys
based on two ativibute conponents: the importance of the product o servios to conswimers and the
performimee of the product or service, The intersection of importance and performance prodoces
a two-dimsensional veatrix. The X-axis indicaes inerest, and the Y-axis indicates performance.
The [PA matris s divided into four quadmnt@@ich based on importance and perfirmance, high
o beow . Boano's model 5 a way o put some of a prodoct or service's features into groups based on
hosy well the product or sérvice is liked and haow well it meers conswmer meeds.

The IFA-Kano imegrution i cumied oot te complement the advanta@ls und disadvantoges
of the IFA and Kano methods, The aim i3 w improve Kaoo's accuracy o classifying quality
attnibutes and cover the shoricommgs of [PA m considermg the quality. The [PA-Kono integrution
modef follows the model deveboped by Y. Koo et al. {2002). Many kinds of reseach on the
integration of [PA-Kone hive boen cormed oo, including 0 best satisfaction in various fields,
including services (Roy et al., 2020 Cheng et al., 2009 Teepg, 2020; Yinet ab, 2006) and pooduct
devgbopameent (L1 & Xiao, 2000 Akmal et al.. 20175 S far, the IPA-Kano method in the
apricultural workl is still limfed (Canestvoani et al,, 20091, From previous research, the design of
the eonventional fiber machine has never been done based on cusioimer satisfactbon. Previeas
studies huve discussed the advantoges of automatic fiber machines over conventional fibers
{Khamreng & Krishnasreni, 1998; Das e al, 2000; Alam & Myser. 2000} and evaluated
mitomatic fiber machines from a technical point of view [Naik & Kammokor, 20060,

A Stody Aveas and Research Methods
1 Stoady Aress

The st extensive dismibution of kenaf in Indonesia s in Bonorowo, Laren. and
Lamengam, Bonorowss kand is fond that becomes swomped during the rainy season, Therefore,
kenaf cultivation on Bonodows land benefits the kenaf cultvation process . However, Bonorowo
landd beas draw backs because the soil pH and nutrient content are bow, while the Fe and aliminiom
comient 15 high, so sometimes waterlogging 1= challenging to contml. The condition of the
Bonorowo Eand in Laven is shown i Figore 1.

Fig.l, — The Study Arcu

.2 Research Methiods
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This study collected both primeary and secondary data. Primary data was obtained fodn
discussions with kennf fammers und by filling out o questionnaire, The contents of the discussion
include how to operate the conventional fiker machive, the constmin when operating the
conventional fiber machine. and to determime the attvibues of the conventional fiber machine.
This information i5 wsed as mput in makipg @ goestionnaire, The questionnaire contiins six
aasessmedit dspects thit are adjusted w the guality of the conventional fibes machine. Each aspect
consists of severul questions and witributes. The todal nomber of question atributes s 19 The
attribuites assessed by pespondents are prsented in Tablbe 1.

The improvement obtribate can help pantner companies and locol governments provide
appropriaie conventional fiber machine assistance o incredase kenaf vields and farmsers” incomes,
Lamongmn FRepency remains the lorgest kepaf-producing area in [Indonesin, These atinbutes are
the basis for & guestionnabre 10 obtain data on the IPA and Kane metheds. The measuement scale
wsied m filling out the questionnaiee is o Likert scale from | to 5. The guestinnaire was Glled oud
by 35 kenaf furmers who had used the conventional Biber machine, A literature review of the
conventional fiber machine and the process of growing kepaf B pan of the secondary data
collection,

Tubde 1 - Auribuses of Qluestions om The Cuestionnine

Ho  Aspea Symbok Anrikete

X1 A conveniomal fiber moctime's spane pams hive sifordeble prices.

! Ecannmic: Asgecs I Tha: peiece of 1B ol varies seconding i B mackdne's abilay.

X3 A convenomal fiber machine hns pbequale crpanons dspecs.
T Espoisins Aspedd X Avnvent ol Tiber e B i o et bl m bzl

X5 A comenixeal Ther machine & oeasy 1o operlid,

X A cnnventsal fiber machme bas o long service [fe.
¢ Aspeaal X7 A conventmmal flber machine franie is dwable
© Durnbulicy XE The maierial wsed in comvesgionnd fiher mackines 15 staong.

X9 Easw eonyventosmeal Nbsermm:Bee s emno:.
win Wiorking vsimg a conventiceal Tk mackane tafes 3 relidvely shosl Boe
comnpieed b the irdfioeal metkaad,

Pestormasce X1 12 Buas o lowt of mheorhing ahiley,
Aspact Xiz A conventiomul fiber espine frame |eaves very ligke L in ke kemal sieme
X3 A convenlieal fiber togine Trieme leaves Dber o the crscher gani,
XNid Privcess sesidsal rods mre sasy oo bandle
Xis Prowich o varigty of ks,
Xit A comventoeal fiber machine & sasy [0 move @ posisnn.
xiz A convenixe ] fiker machioe ks bomal som suppaord
Xiz A conventmal fiber macherse & easy 10 fold mén o smdler s,
Aspedt X119 A conventiozul fiber michine mects the specified fiber specificstions
Conlimmance

& Mepec Fesures

The IPA msethod in this smody measused the satisfactbon of kenal farmers with the
conventionul fiber muchine that had been used, Data processmg meludes colculuting the value of
performmnce and imponance. The intersection betaveen the value of performance and mmponance

predduces o two-dimensional madrix, The X-axis describes the importance, and the Y-anis
describes performance. The 1PA muotris is divided inte four quadrams: quadmnts 1, 2, 3, and 4.
The calcukation of the Kano methed bepins with classifying the resulis of the questionnaine that
is filled out by farmers i the ovributes ame osorking well (functional) and if the anributes wre nod
working well (dysfuncuoenal ) (Kaoo et al,, 1984). Then do Kane categerization for each attbue.
The Kane categories are Questionable, Reverse, Attructive, Indifferent, Cne
Drimensional, and hMust be categories. Afber the resalis of the IPA method and Kano Model are
otvained. e twis are mdegrated. The results of this inlegration process are categoiized based on
Tahle 2 and Figure 2 {(Shahin et al,, 2003}, The combinotion of the TPA and Koo methods oims
o determmine sevesal attnbutes that nead imprevement in the order of pricaity. All data processing
{5 carnied out using SPRS soltware.

Tabk: 2 - Do i sation al 1PA-Banrinlegratin

Seralepic prionlivs
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4. Rezulis and [iscussims

Fenal (Hibiscus canpabinus 1) i a pland in the same family as ootton and okaa (Y. F.
Kouc et al., 2000 2), KERal was a flax substitute bocouse it provides un excellent cellulose fiber
source. In Indonesia, the largest kenal cultivation is in Laren sub-distrsct, Lameongan district, East
Tava provinee. Laren subs-district is an area o the nodthern pan of the Bengawan Salo River. s
Incation close b the Bengowan Sole Biver couses the land in Loren to be called Bonorowao lund.
Farmers use this condition for kénal coltivation. The process of turnmg the kenaf plant o kenaf
fiber poes through the stages of hirvesting, soaking, Hhening, and drying.

Oy somse land around the Bengawan Sobo River was flooded during harvest time in the
past few vears. This requires farmers o ransport their harvested kenaf stalks o waterbogged Ind
Transportation will inerense costs, ox will labor and tumaround time, For this reoson, for the past
2 wears, kenaf faroeers i Laben have been trving to usé a corventional fibser machine 1o pall the
kenaf husk from the stems, A picture of the conventional fiber machine used by Laren kenaf
Faremers s the results of the fier is piesented W Frgure 3 (a). Using a conventional fiber machine
has severol advantages, incloding reducing the number of sorkers, mosimizing tronspontation
because B only ransports kenal skin, and reducing the wet area. Afver all, caly the skin is soaked.
It does nost regquire ballust during immersion and reduces water pollution
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Fig. 3. {a) The Convestinnal Fiber Machine Uised by Kenal Formers s Larea; ( B) The Bessh of Gluing wids
Cunventivesl Fiber Miwchin:

[P s done by caleubating the average value of cach anribute's level of importance and
level of performance. Based on the overoge value obtained from each attribute, the global aversge
vitlue for perfonmance and igsortance is caboulated, The average vabue wall be the dividing lioe
in the IPA matrix, The svernge volues of performance and importance ane presented im Table 3.
After petting the average value, as shown in Table 3, the next step is o draw the [IPA mitnix osing
the instructons in Figure 4.

Table 3 - Vol of Impodmmce il Parformeaso:

Adiribute P iPerformamer) I (fmparkece)
X1 4.2 4,50
X2 BT 4,40
X3 244 420
x4 g 441
X5 R0 4.57
X6 a7 4.1
X7 344 .40
XE Anh 4 0
X9 a2 454
xin kb 4.46
Xil 434 454
Xiz 3av 4413
X1z 350 T
X 423 457
XI5 224 403
Xls EXL 4.3
XIT 1.4 4.}
Xz EE LT 444
Xie 354 4.4

Fomal averupe 343 445
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Cuangdrant | attributes have @ high imporance value but poor performance. This meons
that there is a mamaich between expectations and performance in this swibute, so these 2
attributes pre pricnties thd must be mmproved. There are 11 attritaies of the convendional liker
imnchine in quadeant 2. Adtnbutes in guadeane 2 opsean that the level of mporance and
performance  hove the same high value, meaning thot the conventional fiber miching's
performence has met the kenal farmers’ expectations. So, these attributes need o be maintained.
The 11 attrbaies contwined in gquadtant 2 wre as follows:

1. A conventioni] fiber mochine's spare ports have of tordeble prces, (X1)

2. The price of the wol varies according 1o the machine's ability. (X2}

3. A conventionil fiber machine is sy o opente, [X5]

4. The material used in conventional fitker machines B strong. (XH)

5. Easy convertionid fiber machime maintenamce, (X5}

B Working using a conventional Niber mochine tikes a relatively shoet time compared to the

traditionul methed, (X 10}

7. lthas a lot of absorbing ability. (X11)

B, Process residual rods are casy tohandbz. (X 14)

8. A conventionil fiker machine is easy fo move inio positeon, (X163

0. A conventional filser machine is easy o fold bto s smaller swee. (X18)

11, A conventional fiber machine meets the specified fiker specilications. (X1%)

Adtribotes meoguadrant 3 are quadmnts that describe the leviel of performmance and low
importance. This means thit the kenaf farmers consider the attributes of the hungd fbboper in
quadrant 3 w be unimpomant. This i3 an mput W consider improvements o these atribines
becouse the effect on the satisfaction of kenal farmers 15 very small. There are 4 hoand ribboner
attributes that full into gquadrund 3, thess abinbuies are;

1. A conventbonal fiber machine bhas adequate ergonomic aspects, { 3]

2. A conventional fiber machine is adjustable in height, (X4}

A A conventional fibes engime frame leaves very little Bt i the kenaf stem. {X12)
4. A conventional Fiber engine frame leaves 1iber at the coacker jomt, (X13)

5. Provide a variaty of crackers. {X15)

Cundrant 4 means lew mmportanee and high performance. The kenof farmers consider the
comventional fiber maching atribute locluded in quadrant 4 o have exireme parformsance, but this
attribute i optional, The atribute of the conventional fibeér muchine thot belongs to guadront 4 =
thit the comvertional fiber machine hus a long service life (X6).
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The data needed for Band processing B obtained from the guestionnaine esulis, Bano's
gquestionnaine consists of 11 unctional and 11 dysfunctionad atribates, Kenof farmers fill oot the
questionndaire by giving a Liken scabe rating, | w3 for cach queston item, namely! strongly
desagree (1) disagree (2), neatral (3, agree (41, and strongly agree (5). The resulis of Kano's
gquestionnuire were then categorized it severul groups, namely a. Must-be requirements (M3,
One-dinsensiondl equineiments (0], Anractive requirements { A), Indifferent (1), Reverse (R ), and
Cuestionable (00 [30]. The results of Kuno processing are presented in Toble 4

Based on the results of the Kano model in Take 4, mfomation s ebiained that the ordes
of prades from the most o the least must be one-dimensional and ottretive. Mine attribates are
included in the must-be grade, namely annbutes X5, X6, X7, X105 1], X112, XI1T. K18, and X 19,
The must-be cotepory indicates that the kenaf farmers are dissatisfied if the pertormance of the
comventional fiber machine atribuies & low . But the satisfaction of kenaf farmess will not increase
lar above neutral even though the performance of these pitributes i= high, There are =ix abribotes
ncluded in the one-dimensional prade, namely atiributes X2, K5, X8, X4, K14, und X 16, In the
one-demensional category, the level of satisfaction of kenal farmess s linearly related e the
performimce of these attributes. so if the peformance of these attributes is high. it will result in
high satisfaction for kenal farmess. Atnbutes imcluded i the atfractive grade are 4, namely
attribates X1, X4, X113, amd X115, With the increase i the performance of these attnbates, the
satisfaction level of kenaf farmers will merease to a high kevel. But these things are not working
s well will net inake kenaf farmers feel besy happy,

After obtaining the IPA and Kano analbyses, the nest sep is to integrate the TPA-Kano
method. The integrotion of the IPA-Kano methad is presented in Tahle 5,

Talde -4 — B Moded Azalvas

Al gt

A i} 0 R 1 I Tumal A+ R+ E-'al'l'
X1 1 T 1l 0 n 7 14 g 7 A
NI i 1 i i i 0 15 b i ]
A A 5 7 o 0 1l 3 bl 1 a
N 5 35 nooon 2 s n 12 A
x5 iz 9 1 0 0 3 15 32 i M
L 5 B O N | s B I M
X7 ] i fi 1] 1] ] 15 » ] "]
e i 8 M 0 0 y 15 zn 9 i
x4 4 4 I i i B 1 m i 0
X | 15 4 0 0 5 as £ 5 “
&l 5 s B 0 fi 15 i i M
xiz 7 i W 00 3 iE W 3 M
X3 i a3 | i 0 3 1 1 3 A
X4 i X 50 i 4 1 31 4 1]
i3 I 4 H i i pil 1 b T A
Alh 4 E M 00 3 15 33 1 1]
Xy i 1] i 0 0 f 1% o f a
niE £ & 7 nooon 7 15 e 7 M
bk 7 - nooon 0 1= ) u M
Table 5 — B Model Azalivss
-’ulautr T8 Ol oy Kanp Calegary IPA-K s f?llFfllr}' a Priceify Slrm'E'
Xl 2 A Precious I iras Kegp up the goml work
X 2 4] Major Wedpan Keep upthe gosd work
LE i 2] % o b i Irrgproimie id
x4 i A Ruugh swme Improvment
b z M Saarvival K up the poml wirk
XA 4 L1 Filmass K up tho ol wark
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n‘ | M Falul Impeovment
XE 2 ok Mupr Weipos Kesp upthe good work
b i 2 ] M pr Weapum Kuep ap tho gl wark
Xio 2 M Samrvinval Keep apihe good waork
X1 2 M Srvival Eeep ap the good work
il i M Chnomiie dimsise Tmprovme st
Xi% i A Riruph sooee lmgeronome st
Xi4 H h M pr Weapos Kedp wp the pooil work
b4 i A Rirugh serae Imgrcromesa
L 2 ] Mopr Weipnn Keop ep the pood wark
XiT | L Fatal Impecrvmen:
HIE 2 M Srvinal Kugp ap tho pood wonk
Lk i M tarvival Keop wp the ool wiork

The chionic disease category b an @ribute category that is in guadrant 3 (IPA method )
amdl the “must be” cotegory (Kano method), Afiribates in this cafegory are m o state that needs to
be mmproved because even though the anribues in this category are considered unimportant, i
they are ignored, they can cavse o loss of confidence in the kenaf farmers, For example, one
attribute in this category, the name sitribute, eaves a little fiber i the kenaf stem (K12}

The special trensure category is an atirfhute cotegory that is in quadrant 2 (IFA method b
and the "anractive” category (Kano method). Adribotes in this category noed o be maimtained on
the conventienal fEber machme. There s only one thing in this caegory, and thar & that
conventianal fiber machine spane parts hiove atfordable prices (X1},

The survival catepoay is an attribute category that is in guadrant 2 (IPA methosd) and the
“must ke category (Kono method), Atribades in this calegory must be maintamed 5o ps not o
cxperience a decrease wn performance. This category has five features: & conventiondl Tiber
miching i easy o wse (X5k work with a conventinnal Fiber maching tokes less time than with the
trachitionn] method (X100: a conventional fiber machine can handie o kd of fber (XI1E &
comventional fiber machine is easy w fold ap (18 and a conventional fiber msachine meets the
requiremenis (X 19},

The fatal category is an atiribude caregory that is in quadrant | (1PA method) and e
“must be” cotepory (Kano methodl, Aitnbutes in this cotegory canse dissatisfaction, =0 follow-up
improvements need 10 be made. There ave two things in this groap: a stoong framme for a
conventional fiber machine (X7 and o conventional Fiber machine with a kepal stem suppor
{X17.

The mugh stone category i an attribute cotepory that is in gquadont 3 {0PA method) ond
the "aftractive® cabegory (Kano methad). Anrbuies in this category will later become gems or
give satistuction, This category has three attribules, meluding the comventiono] fiber machine
attribute thit lets you change the height (X4, lenves a Tnile fiber at the cracker jomt somestimes
{X13), and has a cracker sefting (X 15).

The fitness category 15 an sttribute cotepory that is in quadrant 4 (IFA method ) and the
“must be" category (Kang method ). Atiributes i this category are considered the beginning of
hecoming & gem or piving satisfaction, In this categony, there is only one thing, which is that the
conventional fiber machine has a long service life (560,

The mujor wenpon caegoery is an atbnbute category thad is moquadrant 2 (IPA method )
and the "one-dimensional” category {Kano method). Aspects in thiy anea muost be looked for o
compete with opponends and maintain o strong performance, This category has ive ottributes:
ol price besed on the machine's capahilitics (X2), strong material for conventional fiber
machines { X8, easy mamtenance for convesional fiker machine { X9}, casy handling of lefuver
rodls (X144 amd easy to move conventionnl fiber machine position (0053,

The defenseless zome category is on attribute category that s m quadrant 3 (IPA method )
andl the "one-dimensional” category {Kono method). The atmbates mthis cotegory nesd 1o be
tngproved so that the kenaf famners are satisfied with the performance of the conventional fiber
machine. This cotepory has one attribute, the "copventional Fibsr michine,” thit hias - goodd
ergonnimic fealives | X3).
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Thie pesults of the TPA-Eans integration show that seven attribuies fall mio the category
of those that pesd fo be improved, The seven atrbates thiat need e be improved, in onder of
prioaity, ane as follows:

A conventienal fiber moachine frame is durable, (X7T]

A convemtional fiker machine hias a kenaf stem suppodt. (X17)

A convenitbonal fiber engine frame leaves very little lmd m the kenaf stem. (X012}
A conventional fiker mochine hos adeguate eTgonomic uspects, {33}

A conventisal fiber machine is adjustable in height. (24}

A conventional Fiber engine frame leaves tiber at the cracker joint, (X13]
Provide a variaty of crackers, {X15)

1 e L

5. Conchusion

Based on the miegmiion anplysis of the IPA-Kane method, the sitdbutes of the
comventional ber machine that need 1o be vngroved are: the sturdy conventional fiber machine
frame; the conventiomal fiber machine kenal rod support: leaving a little fber mothe kenaf sticks
the conventional fiber machine has adegquate ergonomic aspects: the conventional Fber machine
i5 adjustable in heights eccasionally leaves a little fiber at the cracker jobnt and baving cracker

spifings,
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