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I. INTRODUCTION

Customer wants and needs are constantly changing and tend to be diverse. Changes in customer desires and needs tend to be
increasingly diverse in terms of design, quality, and delivery process [1-3]. The increasingly diverse needs and wants of customers require
producers to be able to produce a variety of products. In addition, the availability of processed food products that are ready to cook and
eat is due to the practical needs of modern society. One of the processed food products that suit these needs is nuggets. Nuggets are made
from seasoned ground meat, molded, coated in breadcrumbs, and fried. The main ingredient for making nuggets is animal meat, such as
fish, chicken, or beef. Efforts to replace animal-based ingredients in nuggets use plant-based ingredients. This alternative is done to
provide healthy food for consumers who do not consume animal foods. Red beans are an alternative plant-based ingredient that can be
used in the processing of vegetable nuggets. Many choices of nugget design with various features make consumers more selective in
choosing products that suit their needs and desires. Therefore, a new design of red bean nuggets can be made to find out consumer
preferences for vegetable nugget products.

Red beans have a high protein content. Protein is an important nutrient needed by the body. The research of Utama and Anjani [4]
concluded that analog red bean meat with 15% soy protein isolate substitution has the highest protein content (11.6%), the highest fiber
(1.90%), and the lowest fat (1.48%). According to Astawan [5], red beans have the advantage of being cholesterol-free compared to
animal protein. The selection of red beans as the basic ingredient in making red bean nugget products is expected to have several
advantages, namely high protein and fiber, low fat, cholesterol-free, can be enjoyed by all levels of society, affordable prices, and can be
used as an alternative to meat consumption. Previous research on consumer preferences for nugget products was conducted by Akantu
[6], Ikhsanu [7], and Rahardjo [8]. The results of the study of Akantu [6] with the title Consumer Preferences in purchasing chicken
nuggets, selected attributes that are considered by consumers include taste, aroma, and texture. Ikhsanu’s research [7] groups consumer
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preferences based on respondent characteristics where the attributes used are aroma, texture, ease of absorbing oil, tenderness, and taste.
Rahardjo [8] examined the factors that are consumer preferences in purchasing frozen food products, the results of the study showed that
the most important factor in influencing consumer preferences is taste, where the most preferred tastes are savory, salty, and spicy, and
the next factor is price, packaging, and brand.

Meanwhile, Wedowati et al. [9], [10] have reviewed consumer preferences for customized products based on three aspects, namely
functionality, usability, and pleasure. Attributes in each aspect consist of taste, color, aroma, and nutritional content (functionality aspect),
shape and packaging of materials (usability aspect), health benefits, appearance, and type of topping (pleasure aspect). Analysis of product
value, which is the ratio between product benefits and product costs, has been reviewed by Wedowati et al. [11].

Based on the existing background, the formulation of the problem in this study is how to design a vegetable nugget product that
can meet the needs and desires of consumers who want the availability of fast food but healthy with high benefit value. The objectives of
this study are: 1) To determine the attributes of vegetable nugget products that are to the desires and needs of consumers; 2) To design a
vegetable nugget product design that follows the desires and needs of consumers; and 3) To determine the value of vegetable nugget
products as healthy fast-food products. The benefits of this study are: 1) to produce a variety of vegetable nugget product designs that can
meet the desires and needs of consumers and 2) to provide healthy ready-to-eat food products.

Il. THEORETICAL REFERENCE

The concept of food product quality can generally be divided into two factors, namely intrinsic attributes and extrinsic attributes.
Intrinsic attributes are attributes that measure the quality of a product based on its function and physical properties. Intrinsic attributes are
specific to each product. These attributes will disappear when the product is consumed and cannot be changed without changing the nature
of the product itself. Extrinsic attributes are aspects that are related to the product but are not physically part of the product itself, such as
name or image, brand, and price. These attributes are known as variables that provide product information and must be considered in the
evaluation of product characteristics. Quality can be defined as the moment when consumers receive information about the characteristics
of a product at the time of purchase or after consuming it [12]. Thus, consumers can evaluate the function or benefits of the product based
on their needs. According to Espejel et al. [13], based on product attributes, there are three categories of quality, namely:

1. Search quality (quality in the shop). This category refers to intrinsic and extrinsic product attributes at the time of purchase and is an
important quality selection process.
2. Experience quality (eating quality). This category is an intrinsic attribute that is available at the time the product is used or consumed
and is an important category for customer perception of organoleptic quality.
3. Credence quality. This category describes the intrinsic and extrinsic attributes that consumers pay attention to but are not captured
during the purchasing process or consumption. Consumers rely on information conveyed by the media or word of mouth.
Several previous studies have studied product quality attributes in the food industry, as shown in Table 1.

Table 1: Food product attributes.

No. Authors Product Product Attributes
1. lop etal. [14] Food Product Intrinsic: color, aroma, taste, and texture Extrinsic: brand, price, and context
2 Espejel et al. [13] Traditional Eood Intr|n5|c_: _color, taste, oqlor, and appearance Extrinsic: brand, denomination of origin,
and traditional product image
3 Hersleth et al. [15] dry-cured ham Intrl_nS|f::_sen_sory qugl}ty (appearance, smell, tf'iste, text_u_re)
Extrinsic: price, nutritional value, and processing conditions
n Leeetal. [16] Fruit juice Extrinsic: brand, nutritional content, ingredient label, shelf life, price, and country of
manufacture
5. Verain etal. [17] milk, meat, frU|_t and Attributes: sustainability, health, taste, price
vegetables, fish
6. Nishimura et al. [18] Onion concentrates Taste, aroma, and texture
. Functionality: taste, color, aroma, texture, and nutritional content
Wedowati et al. e - . -
7. [9-11] Ice cream Usability: shape, size, and packaging materials
Pleasure: brand/image, health benefits, appearance, and packaging design
Functionality: taste, color, aroma, texture, and sweetness level
8. Wedowati et al. [19] Chocolate Usability: shape, size, packaging material, and packaging method
Pleasure: brand/image, health benefits, appearance, and profile

Source: Authors, (2025).

A product is anything that can be offered to a market to meet a desire or need. Products marketed include goods and physical
services, places, organizations, and ideas [20]. The many choices of nugget products available on the market will make consumers more
selective in determining the choice of nugget products that suit their needs and desires. The development of red bean nugget products can
be done by finding out consumer preferences for new products. Consumer preferences for a product can be known by determining the
attributes attached to the product that can influence someone as a consideration for choosing the product.

I11. MATERIALS AND METHODS

This research was carried out from April 2024 to December 2024 at the Food Laboratory of the Agro-industrial Technology Study
Program, Faculty of Engineering, Universitas Wijaya Kusuma Surabaya, and The Industrial Research and Consultation Laboratory,
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Surabaya, East Java. The materials used in this research are ingredients for making and packaging materials for vegetable nuggets. The
tools used in this research were a steamer, stove, large plastic bowl, scales, mixer, and nugget maker.

This research was designed in four stages, as shown in Figure 1. The first stage is empirical research using the survey method, the
second and third stages are analytical research using mathematical-statistical modeling, and the fourth stage is a laboratory experiment to
realize the selected product design. The stages of the research can be briefly explained as follows:

1. The product attribute determination stage, namely the stage of collecting consumer preferences related to the desired vegetable nugget
product attributes, which will later be used as the basis for product design. At this stage, a survey method will be used;

2. The product design stage, to determine the variation of nugget products desired by consumers; at this stage, using Orthogonal Design
to build product configuration, and Conjoint Analysis to select product variations;

3. The value analysis stage is carried out to determine the selected product design alternative by comparing production costs and product
benefits; and

4. The stage of realizing the selected product design, namely the stage of processing the selected vegetable nugget product and testing
the product quality.

Input Process Output
Stage 1 (Product Product Scleded
Aunbute Survey attributes and
Attmbutes
Determination) attribute vanants
1
Sﬂca_ed Orthogonal Product
atinbutes and  —» De e &
attribute varants sen I
Stage 2 (Product ]
Design) f
P
Product Product Sf'edfd
configuration configuration PLOSUCE
C 2 s vanauons
1]
Stage 3 (Value Selected Cost Analysis Selacted
Analysas) prodoct An0.yRUS Product
= varnations Analyas
f . .
Sxage 4 Mamfestation Selected Product Product
of Selected Product Product Processing and —» Prototy
Design) Quality Testng YPe

Figure 1: Research stages.
Source: Authors, (2025).

1.1 RESEARCH STAGES
Product attribute determination stage

The first stage in this study is the stage of determining product attributes. This stage is carried out to capture consumer preferences
related to the attributes of vegetable nuggets products desired by consumers which will later be used as the basis for product design. The
product attribute capture is based on the intrinsic and extrinsic attributes of the product. This stage uses a survey method conducted online.

The questionnaire is composed of two parts; the first part is the demographic aspect of the respondents, and the second part is
related to the product attributes desired by consumers. In the demographic aspect of the respondents, questions include age, gender,
education level, occupation, and income. The product attributes reviewed in this study include intrinsic and extrinsic product attributes.

Data was collected using an online questionnaire distributed via social media over a predetermined period. Social media is used
with the aim that only respondents who are interested in the product being studied will fill out the questionnaire. The target respondents
are consumers of the products studied. Data about respondent characteristics and preferences were analyzed using descriptive analysis.

Product design stage

Alternative product configurations are developed using orthogonal design. Each aspect of the intrinsic attribute is represented by
two attributes that are most in demand by consumers, and each attribute has at least two variants that are most often chosen by consumers.
Based on the alternative product configurations formed, a ranking process is then carried out to determine the ranking of the alternative
product configurations. The ranking process uses the Conjoint Analysis method. Conjoint Analysis is used to determine the ranking of
the product configurations formed. Conjoint Analysis is one of the most popular techniques for assessing customer preferences for
alternative products with multiple attributes [10], [21], [22]. At this stage, the top 3 rankings will be selected as selected products.

The general formulation of the Conjoint Analysis mathematical model is presented in Equation (1) [22].

Conjoint Analysis Mathematical Model
m n
Uk=ﬂ0+z ZUijk 1)

=1 j=l
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Where:
Uk total utility of each product configuration alternative
Po = aconstant

Uijk = utility of product configuration alternative k for
attribute i and level j

m = number of attributes

n = number of levels

Value analysis stage

Value analysis is conducted to determine the best product design in terms of product benefits and product production costs.
Product benefits are based on product utilities from the results of conjoint analysis. Product value is a comparison between product
benefits and the cost of producing it. The value of a product is determined using Equation 2.

Product Value Equation

__ Utility
~ Cost (2)

Value
The stage of realizing the selected product design

At this stage, vegetable nuggets will be produced with the selected design from Stage 3. Next, product quality testing will be
carried out to determine whether the resulting product meets the quality standards according to existing provisions.

111.2 OBSERVATION PARAMETERS

Parameters for testing vegetable nugget products, namely protein content, carbohydrate content, fat content, water content, and
ash content, as well as organoleptic tests (taste, color, aroma, and texture). Product nutritional content testing is carried out to determine
the nutritional content of selected vegetable products following applicable provisions. The method of measuring the chemical content of
products refers to [23].

This Organoleptic Test was conducted to determine the level of consumer preference for the parameters of taste, color, flavor, and
texture of vegetable nugget products. This organoleptic test uses a hedonic scale by randomly presenting 30 general panelists to conduct
tests based on five scales: 1 (very dislike), 2 (dislike), 3 (neutral), 4 (like), and 5 (very like). The results of this organoleptic test were then
analyzed using descriptive analysis.

IV. RESULTS AND DISCUSSIONS

IV.1 VALIDITY AND RELIABILITY

The results of the questionnaire validity test obtained a value for the r table of 0.195, with a confidence level of 95% and a
significance value (error rate) of 5% = 0.05. The statement in the questionnaire is said to be valid if the statement has a positive r count
value and is greater than the r table value. Based on the results of the validity test conducted, it is known that all statements used in the
study are valid.

A questionnaire is reliable if a person's answer to a statement is consistent or stable over time. A construct or variable is declared
reliable if it provides a Cronbach Alpha () value > 60. Based on the results of the reliability test, the Cronbach Alpha value was 0.859,
S0 it can be said that the questionnaire is reliable.

1V.2 DESCRIPTIVE ANALYSIS

The selection of intrinsic and extrinsic attributes of vegetable nugget products is based on consumer preferences. Intrinsic and
extrinsic attributes are selected based on the percentage of 50% to >50% of the total calculation. Based on the results of the analysis, the
intrinsic attribute levels desired by respondents are the shape of the nugget by 67%, flavor (taste and aroma) by 55%, and the weight of
the nugget per piece by 50%. The results of the extrinsic attribute levels desired by respondents are packaging materials by 75% and
packaging design by 51%.

The selected attribute level is determined from the sum of the “Desired” and “Highly Desired” scores in the frequency distribution
of each attribute. The total value of the attribute level that shows a percentage of 50% to >50% is determined as the attribute level
consumer’s desire. The selected attributes and levels for making vegetable nugget product designs can be seen in Table 2.

Table 2: Selected attributes and variants of vegetable nugget product design.

Intrinsic Attributes Extrinsic Attributes
Attributes Variants Attributes Variants
Shape Animal Shape Packaging Materials Vacuum Plastic
Alphabet Pieces Laminated Cardboard
Dimension Cut Packaging Design Simple Design
Flavor (Taste Dominant Vegetables Variative Design
and Aroma) Dominant Content Variants
Weight 15-20 grams (medium)
per piece 20-25grams (large)

Source: Authors, (2025).
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1V.3 PRODUCT DESIGN
Conjoint Analysis

The orthogonal array is used to design efficient experiments and analyze experimental data. Therefore, an orthogonal array is used
to help create stimuli configurations so that all stimuli do not need to be analyzed further. The orthogonal array procedure uses orthogonal
design so that the configuration of the vegetable nugget product design is produced in the form of stimuli cards, where each stimulus card
has a different characteristic configuration or attribute level. The results of the orthogonal array study display eight stimulus cards or eight
vegetable nugget product design configurations. The configuration was then distributed as a second-stage questionnaire. Respondents
were asked to rank the configurations from the most preferred (1) to the least preferred (8) according to each respondent's opinion.

The utility value of each attribute level can be obtained using conjoint analysis. Conjoint analysis in principle aims to estimate the
pattern of respondents' opinions. The results of this estimation are then compared with the actual opinions of respondents. The process of
comparing estimates with actuals is called predictive accuracy, which measures the level of production accuracy. To test this accuracy,
correlation measurements are carried out [24]. Correlation measurements in conjoint analysis were carried out using Pearson's R and
Kendall's tau. A correlation is said to be strong if R is above 0.5 (R > 0.5) with a probability (significance) less than 0.05. The result of
the Conjoint Analysis Correlation Test is shown in Table 3.

Table 3: Conjoint Analysis Correlation Test.

Criteria Value Sig.
Pearson’s R 0.983 0.000
Kendall’s tau 0.929 0.001

Source: Authors, (2025).

The results of the conjoint analysis correlation test (Table 3) show an R-value> 0.5 with a value on the Pearson's R criteria of
0.983 and Kendall's tau of 0.929 and a significance value below 0.05, namely a value of 0.000 for Pearson's R and 0.001 for Kendall's
tau. This means that the accuracy of consumer preference prediction is stated as significant. Thus, it can be said that the 5 selected attribute
factors can produce a design configuration that describes consumer wants for vegetable nugget products.

The utility value of the level is the preference value given by respondents to each level attached to the design attribute of vegetable
nugget products. The greater the utility value of the attribute level at the attribute level, the more preferred it is than other attribute levels.
The results of the conjoint analysis show the utility value of the highest level of each attribute that is most preferred by respondents. The
utility value of the attribute level of vegetable nugget products can be seen in Table 4.

Table 4: Utility value of product attribute level.

Attributes Level Utility Value
Animal Shape 0.150
Shape Dimension Cut -0.107
Alphabet Pieces -0.043
Dominant Content Variants -0.040
Flavor (Taste and Aroma) Dominant Vegetables 0.040
. . 15-20 grams (medium) -0.082
Weight per piece 20-25grams (large) 0.082
Packaging Materials Vacuum Plastic 0.113
ging Laminated Cardboard -0.113
. . Simple Design -0.070
Packaging Design Variative Design 0.070
(Constanta) 4.462

Source: Authors, (2025).

The Importance Level is the average value of all stimuli factors from the utility value of each respondent's attributes. The attribute
importance level is the level of consumer preference or interest in the desired attribute. The greater the attribute importance value indicates
the greater the influence of the attribute in determining consumer preferences, and conversely, a low attribute importance value indicates
that the attribute is relatively less considered. The results of the analysis on the most considered attribute importance levels in sequence,
shown in percentage, are nugget shape at 36.26%, nugget flavor (taste and aroma) at 17.84%, nugget weight per piece (size) at 17.74%,
packaging material at 13.64%, and packaging design at 14.51%.

The value of total utility is used to see the configuration and attribute level that is most preferred by consumers of red bean nugget
products. The higher the satisfaction obtained, the higher the utility value of the product. The total utility value in Table 5, describes the
most preferred choice by respondents from the eight stimulus configurations offered. The highest total utility value indicates the design
configuration of the vegetable nugget product that is most desired by consumers, and the lowest total utility value indicates the design
configuration of the vegetable nugget product that is least preferred by consumers. Based on Table 5, the design configuration of the red
bean nugget product that is by consumer preferences or most preferred is the configuration ranked first or stimulus card number three.
The selected design configuration of the vegetable nugget product is the shape of the nugget, the flavor (taste and aroma) is predominantly
vegetable, the weight of the nugget is 20-25 grams (large size), and the packaging material is made of vacuum plastic with a simple
packaging design.

The level of attribute importance is the utility value of each attribute used as a parameter. The level of attribute importance is the
average value of a particular factor from all stimuli resulting from the value of the attribute utility results of each respondent. The level
of attribute importance is the level of preference or liking or consumer interest in the specified attribute. The Level of Importance of
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Vegetable Nugget Product Attributes can be seen in Table 6. This value is most considered by consumers in terms of the level of attribute
importance. Table 4 produces values from the highest to the lowest levels.

Table 5: Total utility.

Card ID Product Configuration Total Utility
1 Animal Shape, Dominant Content Variants, 15-20 grams (medium), Vacuum Plastic, Simple Design 4533
2 Animal Shape, Dominant Vegetables, 20-25 grams (large), Laminated Cardboard, Variative Design 4.692
3 Animal Shape, Dominant Vegetables, 20-25 grams (large), Vacuum Plastic, Simple Design 4778
4 Animal Shape, Dominant Content Variants, 20-25 grams (Large), Laminated Cardboard, Simple Design 4.279
5 Animal Shape, Dominant Content Variants, 20-25 grams (Large), Vacuum Plastic, Variative Design 4.581
6 Dimension Cut, Dominant Vegetables, 15-20 grams (medium), Laminated Cardboard, Simple Design 4.130
7 Animal Shape, Dominant Content Variants, 15-20 grams (medium), Laminated Cardboard, Variative Design 4.447
8 Alphabet Pieces, Dominant Vegetables, 15-20 grams (medium), Vacuum Plastic, Variative Design 4.560

Source: Authors, (2025).

Table 6: Importance level of vegetable nugget atributes.

Attributes Attributes Importance Level (%)
Shape 36.26
Flavor (Taste and Aroma) 17.84
Weight per piece 17.74
Packaging Materials 13.64
Packaging Design 14,51

Source: Authors, (2025).

Based on the results of the conjoint analysis, a relative importance value was obtained, which indicates the level of importance of
each attribute. The greater the importance value of an attribute indicates the greater influence of the attribute in determining consumer
preferences, and conversely, a low importance value indicates that the attribute is relatively less considered. Table 5 shows that the most
considered attributes are nugget shape, flavor (taste and aroma), weight per piece (size), nugget packaging design, and nugget packaging
material. The most important attribute of vegetable nuggets to respondents is the shape of the nugget, which is shown by a percentage of
36.26%. The second most important attribute of vegetable nuggets is flavor (taste and aroma), which is shown by a percentage of 17.84%.
The third most important attribute of vegetable nuggets is the weight per piece (size) of the nugget, which is shown by a percentage of
17.74%. This is followed by the attributes of packaging design and packaging materials which received the lowest importance values,
namely 14.51% and 13.64%, respectively, indicating that both attributes are relatively considered by respondents.

Consumer Preferences for Selected Attributes and Levels

Consumer preferences can be interpreted as a person's choice of likes or dislikes for a product or service. Based on the results of
the analysis using the conjoint method, the results of respondent preferences for the design attributes of vegetable nuggets are obtained,
which can be seen in Table 7. The selected level is consumer preference, seen from the utility with a positive value. Respondents’
preferences for vegetable nugget products include several attributes, namely the shape of the nugget with animal pieces, a flavor (taste
and aroma) with a dominant vegetable, the weight of the nugget per piece is 20-25 grams or large, vacuum plastic packaging, and
packaging with a variety of designs.

Table 7: Consumer Preferences.

Attributes (Importance) Utilities Level Preference
0.150 Animal Shape
Shape (36,26) -0.107 Dimension Cut Animal Shape
-0.043 Alphabet Pieces
0.04 Dominant Vegetables .
Flavor (Taste and Aroma) (17,84) 004 Dominant Content Variants Dominant Vegetables
. . -0.082 15-20 grams (medium) }
Weight per piece (17,74) 0082 20-25 grams (large) 20-25 grams
. . 0.113 Vacuum Plastic .
Packaging Materials (13,64) 0113 Laminated Cardboard Vacuum Plastic
Packaging Design -0.07 Simple Design . .
(14,51) 0.07 Variative Design Variative Design

Source: Authors, (2025).

This is when compared with the research results of [25], the attributes wanted by consumers in purchasing instant noodles,
including the level of the shape attribute chosen is noodles in a round shape, this shows that consumers prefer a shape that is more familiar
to consumers, namely a round shape. The level of the taste attribute chosen is noodles with a savory taste. Consumers can sometimes
consume instant noodles without having to cook them first. The level of the size attribute chosen is the size of noodles with a large size
of 100 grams because most consumers consider 100 grams to be the right size when consumed. The level of the packaging material
attribute chosen by consumers is plastic packaging material. This is because plastic packaging material is more familiar among consumers
and is simpler in the storage process.
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In contrast to the research results of [26] and [10] which stated that taste is a key indicator of food product performance, in this
research, the taste attribute is ranked second after shape. Implementation of packaging factors according to the research results of [8] is
adjusted to consumer preferences by making the packaging design more attractive and adding product information attributes such as
expiration date, storage and presentation methods, product images, and application of bright colors.

Consumer Preferences for Stimulus Configurations

According to [27] consumer behavior towards certain goods can be analyzed through the theory of utility. Utility is the satisfaction
obtained by someone in consuming a certain good. The higher the satisfaction obtained in consuming a certain good, the higher the utility
value of the good. The value of the total utility is used to see the configuration and level of attributes most preferred by consumers of
vegetable nuggets. The total utility value in Table 8, describes the most preferred choice by respondents from the 8 (eight) stimulus
configurations offered. The highest total utility value indicates the configuration that consumers prefer the most, and the lowest total
utility value indicates the configuration that respondents dislike the most regarding vegetable nugget attributes.

Table 8: Consumers' Most Preferred Stimulus Configuration (Total Utility Value).

Card ID Product Configuration Total Utility Ranking

1 Animal Shape, Dominant Content Variants, 15-20 grams (medium), Vacuum Plastic, Simple 4533 5
Design '

2 Animal Shape, Dominant Vegetables, 20-25 grams (large), Laminated Cardboard, Variative 4692 2
Design '

3 Animal Shape, Dominant VVegetables, 20-25 grams (large), Vacuum Plastic, Simple Design 4.778 1

4 Animal Shape, Dominant Content Variants, 20-25 grams (Large), Laminated Cardboard, Simple 4979 7
Design '

5 Animal Shape, Dominant Content Variants, 20-25 grams (Large), Vacuum Plastic, Variative 4581 3
Design '

6 Dimension Cut, Dominant Vegetables, 15-20 grams (medium), Laminated Cardboard, Simple 4130 8
Design '

Animal Shape, Dominant Content Variants, 15-20 grams (medium), Laminated Cardboard,
7 - : 4.447 6
Variative Design

8 Alphabet Pieces, Dominant Vegetables, 15-20 grams (medium), Vacuum Plastic, Variative 4560 4

Design '

Source: Authors, (2025).

Based on Table 8, the most preferred attribute configuration or the number one ranking of respondents' choices is the ID card
configuration number 3, namely the design of the nugget product with the shape of animal cut nuggets, dominant vegetable flavor, nugget
weight of 20-25 grams (large size), vacuum plastic packaging material, and simple packaging design. The least preferred configuration
or the last ranking of respondents’ choices is configuration number 4, namely the shape of the nugget cut dimensions, the dominant flavor
of the content variant, a nugget weight of 15-20 grams (medium size), packaging material of laminated cardboard, and simple packaging
design. Therefore, it can be said that the configuration of the highest attribute levels above can produce the highest preference which can
provide the highest utility for consumers towards vegetable nugget products.

IV.4 VALUE ANALYSIS

The ratio of any product variant's advantages to its manufacturing costs is known as the product value. The overall utility value of
each product variant based on conjoint analysis is what is meant by product benefits. The cost of the manufacturing process for every
product variation is also known as the production cost.

The calculation of product value is based on Equation (2). The total utility and cost production of each product configuration is
shown in Table 9. The results of the product value analysis are shown in Figure 2.

Table 9: Total utility and cost production.

Card ID Product Configuration Total Utility Cost (IDR)

1 Anlmal S_hape, Don_1mant Content Variants, 15-20 grams (medium), Vacuum 4533 52,500
Plastic, Simple Design

2 Animal Shape, I_qulnant_VegetabIes, 20-25 grams (large), Laminated 4692 42,500
Cardboard, Variative Design

3 A_nlmal Sha_pe, Dominant VVegetables, 20-25 grams (large), Vacuum Plastic, 4778 42,500
Simple Design

4 Animal Shapg, Domlna_nt Content Variants, 20-25 grams (Large), Laminated 4979 51,500
Cardboard, Simple Design

5 Ammal Sha_pez Domlqant Content Variants, 20-25 grams (Large), Vacuum 4581 53.500
Plastic, Variative Design

6 Dimension Cgt, Dommgnt Vegetables, 15-20 grams (medium), Laminated 4130 41,500
Cardboard, Simple Design
Animal Shape, Dominant Content Variants, 15-20 grams (medium),

! Laminated Cardboard, Variative Design 4.447 52,500

8 Alphgbet Plgcgs, Domlnant Vegetables, 15-20 grams (medium), Vacuum 4560 43,500
Plastic, Variative Design

Source: Authors, (2025).
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Figure 2: Product value.
Source: Authors, (2025).

The results of the study indicate that the configuration of the highest attribute levels produces selected preferences that can provide
the highest utility for consumers of vegetable nuggets. In addition, it will be the right basis for producers or entrepreneurs to set strategies
in marketing vegetable nugget products. The use of consumer preferences can capture the right product attributes. The implementation of
conjoint analysis accommodates more details of each consumer's desire for a product. Conjoint analysis is also able to analyze the creation
of value for consumers, assist in decisions to choose product designs that are considered optimal, and build strategic policies in marketing.

However, to realize the selected product must consider the production cost. Based on Figure 2, the product that has the highest
value is Card ID 3. This product design has the highest total utility but with adequate production costs. The product design configuration
of Card ID 3 has a product value of 6.00.

1V.5 PRODUCT MANIFESTATION

Based on the product value for each product design (Table 8), the product design that has the highest product value is the Card ID
configuration number 3, namely the nugget product design with the shape of the animal shape, dominant vegetables, nugget weight of
20-25 grams (large size), vacuum plastic packaging material, and simple packaging design. The product design with the lowest product
value is the Card ID configuration number 4, namely the animal shape, dominant content variants, nugget weight of 20-25 grams (large
size), packaging material of laminated cardboard, and simple packaging design. The product design that has the highest value is realized
by the processing of vegetable nuggets. Based on the result of the chemical test, the selected vegetable nugget products have a nutritional
content of 34.02% water content, 0.35% ash content, 14.64% protein content, 4.05% fat content, and 46.73% carbohydrate content. This
nutritional content has met the Indonesian National Standard for nugget products, namely a maximum water content of 60%, a minimum
protein content of 12%, and a maximum fat content of 20% [28]. The results of the organoleptic test showed that all respondents liked
the selected vegetable nugget products based on the parameters of taste, aroma, color, and texture.

V. CONCLUSIONS

The results of the conjoint analysis show that the order of attributes that can influence consumer preferences for vegetable nugget
product design are nugget shape, nugget flavor (taste and aroma), nugget weight per piece (size), packaging material, and packaging
design. The order of attribute levels is animal pieces, dominant vegetables, weight 20-25 grams (large), vacuum plastic, and varied
designs. The configuration of vegetable nugget product design that suits consumer preferences based on the highest-ranking results is the
configuration of stimulus card number 3 with the composition of the vegetable nugget product design configuration in the form of animal
pieces, flavor (taste and aroma) that is dominant in vegetables, nugget weight per piece of 20-25 grams (large), vacuum plastic packaging
material and simple or simple packaging design. The selected design has the following nutritional content: 34.02% water content, 0.35%
ash content, 14.64% protein content, 4.05% fat content, and 46.73% carbohydrate content.
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