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Abstract

Cakue Ko Atek is one of the culinary MSMEs in Jakarta that has been famous since 1971 until now. Cakue Ko
Atek products have faced several challenges, especially in the packaging aspect, which still has many
shortcomings, namely not having a clear product identity, using recycled paper, and being packaged with plastic,
making it less attractive to consumers and having an impact on the environment. This packaging development
research aims to formulate a new packaging design concept that is more aesthetic and functional but meets
consumer expectations and desires. To achieve this goal, the Kansei Engineering method was applied in the
process of determining the packaging concept with the aim of understanding and interpreting consumer
perceptions of the ideal packaging design. The collected consumer perception data are then processed with the
Principal Component Analysis (PCA) method to simplify the Kansei word data and find the main components in
consumer perceptions. The analysis was conducted using R software to identify relevant key design concepts
based on PCA. The results of this analysis showed that there was one Principal Component (PC) with the highest
standard deviation in PC 1, which amounted to 6.686, which became the basis for formulating the design concept.
The resulting design concept, based on the positive and negative quadrant analysis data on PC 1, is Usable-Simple,
which reflects consumer needs for packaging that is easy to use and has a simple yet effective appearance. This
research only produces design concepts that are in accordance with consumer preferences and has not evaluated
specific design elements that can be implemented on packaging based on the concepts that have been formulated.
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I. INTRODUCTION

Cakue Ko Atek is one of the MSMEs foods established since 1971 in Central Jakarta on JI. Belakang
Kongsi No.31 Pasar Baru. The Cakue Ko Atek product business can adapt and survive in market dynamics as one
of the culinary icons in Central Jakarta [1]. Cakue Ko Atek not only offers delicious flavors, but also traditions
that have been maintained from generation to generation. According to [2] Cakue Ko Atek has become a must-
visit place for culinary lovers who want to experience the authenticity of traditionally processed cakue, but the
use of packaging is still ineffective. In the tight competition of the modern market, the attractiveness of packaging
is one of the important aspects in maintaining the existence of local products such as Cakue Ko Atek. Based on a
survey, packaging has a direct influence on purchasing decisions, both in terms of the quality of protection and
the aesthetic value conveyed [3]. The packaging process for Cakue Ko Atek products still uses recycled paper and
is wrapped in transparent plastic without labeling, making it difficult for consumers to know the quality and safety
of the product.

Well-designed packaging not only serves to protect food quality, but also provides added value to
consumers and influences their purchasing decisions [4]. Packaging has a protective, communicative, and artistic
function that can increase consumer interest [5]. Packaging is useful for providing convenience and comfort in
use, thereby increasing consumer satisfaction [6]. The implementation of environmentally friendly packaging
materials is also an important factor that modern consumers pay attention to in choosing food products [7]. Food-
grade packaging materials are an important factor in maintaining the safety and quality of food products, which
prevent contamination from harmful substances and potentially endanger consumer health [8], so that food-grade
packaging has non-toxic properties, high and low temperature resistance, and strong durability. This is the basis
for the need for packaging changes in cakue products to increase competitiveness in the market [9].

Cakue Ko Atek product packaging development needs to be carried out to determine the design concept
following consumer preferences, namely Segmentation, Targeting, and Positioning [5]. One of the packaging
development methods is Kansei Engineering. Kansei Engineering is a type of method that translates customer
feelings into design specifications [10]. According to [11] Kansei Engineering is a method of integrating aspects
of emotion and consumer satisfaction in the packaging design process. This method involves the five human
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senses, such as smell, hearing, sight, taste, and touch [12]. The method of using Kansei engineering is very
necessary to find out what consumers want. According to [13], the Kansei engineering method is oriented towards
the human mind, so it is also known as human-oriented product development. Based on research conducted in the
past 5 years, the use of Kansei engineering methods has been successful in several packaging design
developments, including: Wedang Uwuh Packaging Design [14], Cracker Packaging Development [10].
Development of fried meatball packaging [15]. The output of Kansei Engineering is quantitative. The feelings and
emotions of consumers are summarized in numerical data. Through this method, decision-making can be done
more effectively [16]. The following Figure 1 is based on a survey in the field.

Figure 1 Product Packaging of Ko Atek’s Cakue

Packaging design uses the Kansei Engineering method to understand and interpret consumers’ feelings
and emotions towards products, including packaging design. This method has proven to be effective in developing
packaging designs that can attract consumers’ attention and increase product competitiveness in the market.[16]
Packaging design and development have an important role to play in increasing the attractiveness of consumers
to be more interested in buying products. This process can be done based on the creativity of producers and
consumer preferences. One of the ways that can be applied to develop fish cracker packaging that matches the
emotions and desires of consumers is through the application of the Kansei Engineering method in packaging
design and development [10]. The proper packaging design can create a positive impression and enhance the
consumer experience when viewing or using the product.

This study aims to determine the concept of Cakue Ko Atek packaging design aligned with consumer
preferences, the results of which can be used as a reference in analyzing packaging design. According to [17]
Kansei Engineering data processing, which is quantitative and related to consumers’ emotional responses, requires
a comprehensive analysis stage. The Kansei Engineering method is combined with Principal Component Analysis
(PCA) to form a comprehensive packaging design concept [18]. Kansei Engineering data processing, which is
quantitative and related to consumers’ emotional responses, requires a comprehensive analysis stage. The Kansei
Engineering method is combined with Principal Component Analysis (PCA) to form a comprehensive packaging
design concept [19].

Il. METHOD

This research focuses on developing Cakue Ko Atek packaging design to increase visual appeal and meet
consumer preferences. This topic was chosen because informative and attractive packaging plays an important
role in shaping consumer perceptions and purchasing decisions, especially in traditional food products that still
lack exploration of packaging design based on consumers’ emotional preferences [20]. Therefore, a design
approach that pays attention to emotional aspects is needed, and Kansei Engineering is an appropriate method
because it is used to interpret consumer feelings into structured and quantifiable design elements [10]. The
research used a descriptive quantitative approach with the Kansei Engineering method reinforced with Principal
Component Analysis (PCA) for data processing. Kansei Engineering was chosen because this approach is oriented
towards consumer emotions, which helps researchers in identifying design elements desired by consumers [12].
The PCA method was then used to simplify the collected data by reducing highly correlated variables into
principal components. This approach is effective in summarizing data without losing the essence of relevant
information [13].
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The problem identification process for Cakue Ko Atek products is carried out using direct and indirect
observation methods as the main approach. Direct observation is carried out by visiting the Cakue Ko Atek store
to buy products and assess the condition of the packaging and sales environment. This direct observation method
obtains accurate data regarding the physical appearance of the packaging, interaction with consumers, and how
the product is presented on site. Indirect observation was conducted through monitoring on social media and
Cakue Ko Atek’s official website, as well as trusted sources of information such as Kompas news. Indirect
observation provides additional insight into consumer perceptions of the product and the MSME’s image in the
digital world [21]. As a result of these two observation methods, we found several main problems, especially
related to the quality and information on product packaging, which prompted us to propose the development of
Cakue Ko Atek packaging to better suit consumer needs and food safety standards, so it was continued in the
packaging collection.

The packaging samples selected in this study serve as primary packaging for cakue products. Nagamachi
states that the minimum number of packaging samples is 20 to 25 [22]. Packaging samples are collected by various
types of packaging available in the market through internet searches, collected, and eliminated based on the
similarity of shape, material, design, size, and features of the packaging [23]. The packaging samples that have
been collected are intended to provide insight and information on packaging design concepts [22]. Samples were
obtained through research from the internet or other relevant media sources by looking for cakue product
packaging or similar products. The packaging samples that have been collected are then evaluated manually and
optimized for characteristics such as container defense, aesthetics, and ease of use [3]. Therefore, we proceeded
with the determination of the Kansei word.

The Kansei word identification process was carried out by distributing questionnaires and interviews to
selected respondents. In collecting this data, we used a purposive sampling method to determine relevant
respondents who have a deep understanding of Cakue Ko Atek’s product packaging. Questionnaires and
interviews aim to explore the emotional aspects of respondents in responding to packaging, with the help of sample
packaging images and Cakue Ko Atek packaging stimulus videos as triggering tools [24]. Through this
observation, we were able to identify the most dominant Kansei words based on the results of the word mode data
submitted by the respondents [25]. The selected words were classified and transformed into adjectives to describe
the packaging samples as the selected Kansei words, completed with their antonym word pairs, to provide a more
thorough understanding of the emotional perception of these product packaging. The number of Kansei words
obtained is generally between 50 and 600 words [26].

Semantic Differential is used as a Kansei data assessment that measures the emotional perception of
respondents [27]. Semantic differential displays opposite pairs of words, like positive-negative, measured using a
seven-point scale (-3 to 3), including values like -3, -2, -1, 0, 1, 2, and 3, aimed at capturing consumers’ perceptions
of product design in terms of ergonomics and estimation. The implementation of the semantic differential
questionnaire serves as an effective method for packaging development [28]. Kansei words that have been
evaluated are input using the Principal Component Analysis (PCA) method and then processed with R software.
According to [29], R software is used for data analysis and generates graphs based on programming, so that the
graphs have data distribution such as Kansei word graphs, screen plot graphs, and standard deviations. The results
of the data analysis were discussed with expert panelists to determine the product packaging design concept.

A

Figure 2 Process Flow Diagram
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I1l. RESULTS AND DISCUSSION
A. Problem ldentification

The problem identification and idea determination process involved distributing questionnaires via
Google Form to evaluate three ideas: AHM MPX 2 Oil, Sabena Stick, and Cakue Ko Atek. Of the 40 respondents,
61.5% chose Cakue Ko Atek, 23.1% chose MPX 2 Oil, and 15.4% chose Sabena Stick, so that Cakue Ko Atek’s
packaging was selected for research. Packaging has an important role in protecting products, providing
information, and enhancing brand image [30]. However, Cakue Ko Atek current packaging uses recycled paper
and unlabeled plastic, and it lacks information like brand, expiration date, composition, and distribution license,
which reduces consumer appeal and trust [31]. In addition, the absence of adequate labeling may lead to confusion
in a competitive market [32]. Research shows that packaging with adequate protection and information is not only
able to maintain product quality, but also improves consumer perceptions of product safety and professionalism
[33]. Furthermore, the second survey with 30 respondents showed 81% very important and 19% important for
packaging development and redesign.

Packaging has an important role in protecting products, providing information to consumers, and
enhancing brand image [30]. However, Cakue Ko Atek’s product packaging, which currently uses recycled paper
and is covered in transparent, unlabeled plastic, has several limitations. The packaging does not include basic
information such as brand, expiry date, ingredient composition, and distribution license number, which are
important aspects for compliance with food safety standards and consumer trust [31]. The absence of labeling and
product information on packaging can confuse consumers and reduce product attractiveness in a competitive
market [32]. Research shows that packaging with adequate protection and information is not only able to maintain
product quality but also increases consumer perceptions of product safety and professionalism [33]. The next stage
is to distribute the second questionnaire through Google Form openly to confirm whether the Cakue Ko Atek
packaging needs packaging development and design. The results were that 30 respondents stated that 81% were
very important, and 19% were important for packaging development and design.

B. Packaging Sample Results

Packaging samples were collected by searching for image references via the internet, resulting in a variety
of diverse packaging designs. Before collecting Kansei Word, the first step that needs to be done is to determine
the packaging samples that will be used as a reference in determining Kansei Word. The appropriate packaging
samples include various materials, such as ivory paper, art cardboard, kraft, and cardboard boxes with various
shapes and sizes. The results of the sample selection can be seen in the table below.

Table 1. Sample Evaluation

Selected Packaging Sample
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The method of collecting packaging samples based on references from the internet obtained 52 samples,
then selected based on the conformity of the component elements in the sample, such as materials, size, shape,
and label design style, as well as the features available [29]. After selection, 47 packaging samples were selected
that had design elements that were different from one another. Kansei Engineering Consumer Perception Analysis
focuses on how consumers feel and interpret the packaging design through the selected samples. Validation of
technical and aesthetic aspects of packaging samples helps in assessing material quality, packaging use, ergonomic
aspects, and visual appeal.

C. Kansei Word Selected

Kansei word collection is carried out by distributing Google Form questionnaires and direct interviews
to Cakue Ko Atek consumers to fill out the questionnaires. Consumers are also given the freedom to comment on
Cakue Ko Atek products. At the stage of gathering Kansei-related vocabulary, packaging samples and product
videos are used as stimuli to emotionally illustrate the product’s qualities [34]. The survey was given to 30
respondents, and 200 Kansei words were obtained. Furthermore, the Kansei words were selected based on the
similarity of word meaning and resulted in 35 pairs of Kansei words and their opposite words, as in Table 2.

Table 2 Kansei Words Selected

No Kansei Word Antonym No Kansei Word Antonym

1 The packaging design describes The pa_ckaglng design does not 20 Efficiency Not Efficient

the product as crunchy depict a crunchy product
2 The packaging design describes The pack_aglng design does not 21 Practical Not Practical
the product as soft depict a soft product
3 The packaging design describes The pag:kaglng design does not 29 Informative Not informative
the product as savoury depict a savoury product
The packaging design describes The packaging design does not . .
. the product as salty depict a salty product Z e LR Ugly
5 The packaging deS|gn_descr|bes The pac_kaglng_de5|gn does not 24 Minimalist design Not minimalist
the product as crispy depict a crispy product

6 Food grade Non-food grade 25 Elegant Not elegant

7 Eco Friendly Not Eco-Friendly 26 Informative Uninformative

8 Ergonomic Packaging Not Ergonomic Packaging 27 Hot-reSIS_tant Packaglng_ I8 et ezl

packaging resistant

9 Easy to open Packaging is not easy to open 28 Hygienic Not Hygienic

10 Easy to close Packaging is not easy to close 29  Unique packaging Not unique packaging
11 Airtight Not airtight 30 Clean Not clean

12 Attractive Not attractive 31 Adequate packaging Inadequate packaging
13 Fitting packing size Size does not fit / _over5|zed and 3 Eye catc_hlng Not eye czf\thmg

small size packaging packaging
14 Oil resistance Packaging is not oil resistant 33 Sty toruaneles  BUMCLILD C il
packaging close

15 Rigid Flexible 34 Simple Not Simple

16 Protection packaging Unsafe Packaging 35 Functional Not functional

17 Easy to store Not easy to store

18 Easy to carry Not easy to carry

19 Easy to put down Not easy to put down
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The results of the questionnaire distribution (Kansei word) obtained 200 Kansei words, which were then
evaluated and filtered into 54 Kansei words, and then categorized into two categories: design characteristics and
adjectives (adjective word). Design characteristics include elements such as packaging material, packaging shape,
and packaging features, while examples of adjectives include efficient, informative, and practical. The next step
was to deploy a questionnaire using the semantic differential method. The Semantic Differential questionnaire is
used to reveal consumers’ emotional perceptions so that the data obtained becomes objective and measurable. The
data were then integrated with the PCA (Principal Component Analysis) method to identify the results of the
semantic differential questionnaire to simplify the data become simpler. In the Kansei word collection stage, a
stimulus that can explain the product emotionally, using packaging samples and product videos, is used [34].

D. Kansei Words Results

A total of 35 Kansei words were identified and subsequently evaluated to determine their relevance and
applicability to various packaging designs. The evaluation involved assessing how well each Kansei word
corresponded with a collection of 47 packaging samples. This assessment process utilized a semantic differential
questionnaire, which employed a 7-point bipolar scale ranging from -3 to +3, with the intermediate values of -2,
-1, 0,1, and 2 representing varying degrees of intensity. The negative end (-3) indicated a strong association with
the negative attribute, while the positive end (+3) indicated a strong association with the positive attribute, and 0
represented a neutral or indifferent response. To ensure meaningful and focused insights, data collection was
conducted through purposive sampling involving 30 respondents who were selected based on specific criteria
relevant to the study—such as their familiarity with product packaging or design sensibility. These respondents
were asked to evaluate each packaging sample about the given Kansei words using the semantic differential scale.
The structure and layout of the questionnaire used in this evaluation process are illustrated in Figure 3. This
approach enabled a nuanced analysis of the emotional and psychological impressions conveyed by the packaging
designs through the lens of Kansei engineering.

Figure 3 Questionnaire Semantic Differential Using Question.Pro

E. Principal Component Analysis Input Data

The results obtained from the semantic differential questionnaire serve as the input data for the subsequent
design concept analysis, which is conducted using Principal Component Analysis (PCA) with the assistance of R
software. This method helps to reduce dimensionality and identify the most influential components within the
dataset. The analysis reveals that the first principal component (PC1) has an eigenvalue of 6.68, indicating its
strong contribution to data variance. According to established criteria, a cumulative proportion of variance
exceeding 80% is typically required to consider a principal component as significantly representative [35]. In this
case, PC1 demonstrates a cumulative proportion of 95.1%, clearly surpassing this threshold. Moreover, PC1 alone
accounts for 86.03% of the total variance in the dataset, which is well above the commonly accepted standard for
adequacy in design-related studies [15]. These findings confirm that PC1 is highly representative and reliable for
explaining the underlying structure of the Kansei evaluation data.

1. Determining the Number of Principal Components

PCA Principal Component Analysis was conducted using R software. Data in the form of average Kansei
word scores that had previously been converted into Excel CSV format were entered into the PCA analysis script
for processing. The results of this processing are numerical calculations and graphs that were used to determine
the design concept based on Principal Component (PC). The number of PCs used can be determined by the
following method:
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a. Plot Scree
The scree plot derived from the PCA analysis indicates the extraction of one principal component. PC1 is the
highest variable, so it is maintained. The results of the Scree Plot can be seen in Figure 4.

datakanseipca.pca

Variances

Figure 4 Plot Screen Graphic

b. Kaiser Method

Determination of the main component using the Kaiser method is done by looking at the variation value above 1
in the R software [15]. The figure below shows that the component that has a variation value > 1 is PC1 with a
value of 4.469853e+01.

» (datakanseipca.pcassdev) ™2

I[1] 4.469853e+01 7.305016=e-01 4.0238658e-01|2.4026502-01 1.272983=-01
[6] 1.203382e-01 1.0056€86e-01 5.2715900e-02 6.200465e-02 5.233470e-02
[11] 4.873162e-02 4.049385e-02 2.5925558e-02 2.634385e-02 2.557533e-02
[16] 2.430488e-02 1.931803e-02 1.783270e-02 1.66508%e-02 1.315655e-02
[21] 1.161802e-02 1.133411e-02 1.072470e-02 5.596166e-03 B.559436e-03
[26] 7.958417e-03 €.537231e-03 5.84415%=-03 5.757053e-03 5.549255=-03
[31] 4.696377e-03 4.631861le-03 3.881506e—-03 3.482092e-03 3.158425=-03
[36] 2.740485e-03 2Z.396le8e-03 2Z.2254%3e-03 2.04332Be-03 1.80%086e-03
[41] 1.517713e-03 1.436303e-03 1.104744e-03 1.0471462-03 7.079405=-04
[46] 3.562620e-04 2Z.738118e-04

Figure 5 Variation Value Results>1

Based on Figure 5, the variance value of PC1 of (4.469853e+01) means 44.699, PC2 of (7.305016e-01) means
0.73050, and PC3 of (4.023868e-01) means 0.4023. Therefore, it can be concluded based on [29], it is known
that the selected PCs are those that have more than 1 variation and are retained. Based on Figure 5, only PC1 has
a variation value result >1, while PC2 and so on are <1.

c. Standard Deviation
The standard deviation method states that the larger the number, the better [5]. In the PCA running results, there
is 1 PC that has the largest number, namely PC 1 (6.686). The standard deviation results can be seen in Figure 6.

datakanseipca.pcassdev

[1)[€.€8569611]0.85469389 0.63433969 0.49016829 0.35678892 0.34689795
[7] 0.31712545 0.28760912 0.24900734 0.22876778 0.22075240 0.20123084
[13] 0.171042¢64 0.16230790 0,15992290 0,15590055 0,13898932 0,13353913
[(19] 0.12903832 0.11470200 0.10778693 0.10646175 0.10356012 0.09796002
[25] 0.09465430 0.08%9209%6 0.08085314 0.07644710 0.07587525 0.07449359
[31) 0.06853012 0.06805778 0.08230173 0,05900925 0,05619987 0,05234964
[37]) 0.04895067 0.04717513 0.04520318 0.04253335 0.03895783 0.03789858
[43] 0.03323768 0.032359%64 0.0266071S 0.01887490 0.0165472¢6

Figure 6 Standard Deviation Result
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d. Cumulative Proportion (of Variance)

The Cumulation of Proportion method, according to [36] the requirement for this method is a component that has
a total Cumulative Proportion value above 80%. In the running results, the component that has a Cumulative
Proportion above 80% is PC1 with a value of 95.1%. So PC1 is the best component. Cumulative Proportion results
can be seen in Figure 7.

Importance of componenta:

PCL PC2 PC3 PC4 BCS ECe ECT
Standard deviation 6.636 0.85469 0.63434 0.48017 0.35679 0.34650 0,31713
Proportion of Variance 0.951 0.01554 0.00856 0.00511 0.00271 0.00256 0.00214
Cumulative Proportion| 0,951 0.96658 0.97514 0,98025 0,9829¢ 0.58552 0.98766

Figure 7 The Cumulative Proportion Result

Based on the analysis of the four methods above, it can be concluded that the main component that needs to be
maintained and implemented is PC1.

2. Principal Component Interpretation

The PCA analysis process using R software resulted in the visualization of the Kansei word distribution
plot. The distribution of Kansei words on the positive and negative axes of each PC helps determine the design
concept. A diagonal correlation with an angle of 180° forms a PC pair [35]. The Kansei words processed through
PCA are displayed in the form of a distribution map. This map serves as the final step in PCA analysis to interpret
the graphical components of the combined data along with the principal components, showing the scatter map
generated by R software, including the distribution of Kansei words on PC 1 which shows good results, viewed
from figure 8.
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Figure 8 Representation of Design Concept based on PC1 Graphics

The concept results show that there is one positive PC (PC+), which includes aspects of clean, easy to open, and
easy to carry. Meanwhile, for the negative PC (PC-), The Packaging design does not fit a crispy product, The
Packaging design does not match a savory product, The Packaging design does not support a crunchy product,
and The Packaging design does not fit a salty product. Based on these findings, PC+ was concluded as usable,
functional, and practical, while PC- was rated as not informative and not attractive. The next step was to evaluate
by expert panelists who have approximately 10 years of experience in the field, including material experts and
design experts. The assessment results from the experts concluded that the packaging concept was rated as usable
and simple.
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IV. CONCLUSION

This current research concludes that the selected sample includes 47 cakue packages and 35 Kansei
words. The Kansei words and samples were evaluated through a semantic differential questionnaire filled out by
30 respondents using the Purposive Sampling method. Data from this questionnaire were processed as PCA input
using R software. Based on data analysis, the packaging design concept obtained consisted of 1 Principal
Component with a cumulative proportion of 95.1%, resulting in a Usable - Simple concept. This design concept
reflects respondents’ preferences for user-friendly and simple packaging, following the essence of the cakue
product to be presented. With the selection of a simple and functional design, the packaging is expected to meet
consumer needs in terms of comfort and ease of use and provide a cleaner and more modern product image. This
shows that the Kansei Engineering and PCA approaches are effective in developing packaging designs that are in
accordance with consumer perceptions; thus, this method can be used as a reference in developing other product
packaging in the future.
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