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Abstract. Currently, the development of packaging design is very
advanced and rapid. One of the efforts that are widely used by Small
Medium Enterprises (SMEs) in the food sector is to improve their
packaging. Current packaging developments are also starting to collaborate
elements of sustainability and also the feelings of consumers. Therefore, the
research designed packaging using a psychological approach based on the
feelings and emotions of consumers, namely Kansei engineering. In addition
to kansei engineering, it also includes sustainability elements in the
packaging design. Based on the results, 43 kansei words were obtained and
then simplified into 16 kansei words. The selected packaging design is a
coloured flat pouch without the use of plastic, complete with product
information and packaging attributes. The aim of this research is to evaluate
the effectiveness of the new packaging design in garnering positive
consumer responses and to assess its potential impact on increasing
consumer buying interest in the product.

1 Introduction

Today's packaging manufacturers are constantly looking for ways to increase customer
satisfaction, improve business processes, and increase profits. One of the challenges they face
is the need to respond quickly to the ever-changing range of customer demands [1], [2]. One
of the important customer demands is packaging as a tangible feature of the product that
influences consumers' desire to buy. Product packaging, in addition to protecting the contents
and expediting transportation, handling, and storage, seeks to attract the attention of potential
buyers, influence their desire to buy, and even increase product acceptance during the time
the product is purchased [3]. Food packaging, while important for maintaining food quality,
extending shelf life, and reducing food waste, has significant environmental implications,
particularly in relation to plastic pollution, resource consumption, and waste management
[4]. The interaction between food packaging and the SDGs is critical, as sustainable
packaging practices can directly and indirectly influence the SDGS goals.

The United Nations-initiated Sustainable Development Goals (SDGs) are a
comprehensive global agenda designed to manage some of the most critical challenges
currently facing our world [5]. Food waste utilization and reduction is an important goal of
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the sustainable development goals aligned with Goal 12 (Responsible Consumption and
Production) [6].

The relations between food packaging and the SDGs highlights the importance of
integrating sustainability into packaging practices. By adopting innovative and eco-friendly
packaging solutions, we can significantly reduce our environmental impact, encourage
responsible consumption and contribute to the achievement of the SDGs. Sustainable food
packaging is not only an important element in addressing global environmental challenges,
but also plays a vital role in ensuring food safety, health and well-being for everyone. In the
world of product marketing, the importance of packaging is highlighted, especially
considering the lack of attention paid by most micro and small enterprises (MSMEs) to this
aspect [3]. Most entrepreneurs tend to overlook the importance of packaging design, which
leads to the use of standardized packaging, minimal information, and even irrelevant to the
products offered [7]. As a result, consumer interest in purchasing the product is low, reducing
the competitiveness of the product, and removing the differentiating factor between brands
in the consumer market. The solution to this challenge requires a deeper understanding of
consumers' preferences and emotional responses to packaging.

Packaging plays an important role in purchasing decisions. Attractive packaging plays an
important role in product appearance, where most impulse purchases occur because they see
the appearance of the product [8]. Impulse buying is the tendency of consumers to buy
spontaneously, reflexively, suddenly, and automatically. Consumers can be attracted to a
product just by looking at the product packaging.

In several studies, there have been many discussions related to kansei engineering on food
packaging design. In the research of Okka et al, the kansei engineering method was used to
redesign the packaging on a food [1]. In addition, Fithri et al's research also discussed the
redesign of packaging on traditional food in Indonesia[9], [10]. Yang C et al's research also
links kansei engineering to product design [11]. However, there is no research that discusses
and combines the application of SDGs to food packaging design.

Therefore, this research uses the application of Kansei engineering methods to improve
the packaging redesign process with a focus on the concept of SDGs. This research is
expected to make a meaningful contribution in increasing consumer satisfaction, providing a
competitive advantage for the company, and differentiating products through innovative
packaging design related to SDGs.

2 Material and Methods

2.1 Participants

This study consisted of 40 respondents who were regular consumers of “Rambak Crackers”
products with a minimum of one purchase per month. The average age of respondents is in
the range of 15-64 years. The sampling technique used is purposive sampling

2.2 Measurements of data

The data collection method in this research involves literature studies from related journals
as the main reference to solve problems and achieve research objectives. Furthermore, field
studies were conducted through interviews with MSMESs, observation of product packaging,
and documentation of products and their packaging. Initial observation of product packaging
was the first step, followed by a search for related references to identify problems that fit the
research background. Furthermore, open-ended questionnaire data was collected to explore
consumer concepts and needs. The results of this questionnaire will form the basis for the
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preparation of a closed questionnaire, which is then tested for validity and reliability. Valid
and reliable data will be used in determining items and categories for designing product
designs. The KMO-MSA test was conducted to test the feasibility of the data before
designing the design concept.

2.3 Calculating validity and reliability

Validity is assessed by means of factor loadings. The factor loadings of all factor dimension
variables (given as standard regression weights in SPSS) should exceed 0.5 or higher, ideally
0.7 or higher and be at least statistically significant[12], [13]. This study conducted reliability
and validity analysis of all measurement dimensions. The reliability and validity of the
instruments were confirmed through two indicators: Cronbach's alpha and factor analysis.
According to Wu and Chang (2016), if Cronbach's alpha value is more than 0.7, the
questionnaire has a high level of reliability. The results showed that the overall reliability of
the questionnaire was high as Cronbach's alphas of all dimensions met the criteria[13].

2.4 Calculation of Kansei evaluation values

Kansei engineering uses a pair of antonyms to describe a user's emotional response. If a word
appears very frequently in a text, then it must be very important, and reflects the main idea
of thext. Referring to the traditional Kansei word acquisition method in traditional Kansei
engineering, this paper collects Kansei words based on interviews and some literature. The
specific process of determining Kansei words can be seen in Figure 1.

Grouping
similar
adjective

Adjective
mining

Statistic word pair

analys screening

Fig. 1. Flow chart of process determining Kansei Engineering

3 Results and Discussion

3.1 Vocabulary from perception

Based on the results of the open-ended quiz, 43 vocabularies of perceptions about the initial
packaging of the crackers were obtained. Then it was extracted so that it became 20
vocabularies. The vocabulary was focused on "brand, appearance, function, and SDGs. After
discussion with the designer team, 16 suitable perception vocabularies were selected and
eliminated the same words, the words that emerged can be seen in Table 1.

Table 1. Kansei Words
No. Kansei Words

1 Easy to open and close
2 Can stand up

3 Low size

4 Easy to carry

5

Durable label
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Product composition is clear

Market label

Easy to understand

Production date is clear

Expiry date is clear

Product net weight is clear

Contact number is clear

Address is clear

Good material

Neat logo image

Variety of colours

Next, differential semantic techniques were used to further filter the existing words.
Following the three layers of criteria of the hierarchical analysis model, the perception terms
were filtered and grouped based on brand features, appearance features, and functional
features. Furthermore, based on a Likert scale, they were categorized into Very important,
important, moderately important, slightly important, and not at all important.

3.2 Calculating and validity

The reliability and validity of the instruments were confirmed through two indicators:
Cronbach's alpha and factor analysis. According to Wu and Chang (2016), if the alpha
Cronbach value is more than 0.7, the questionnaire has a high level of reliability [13]. The
results showed that the overall reliability of the questionnaire was high as the alpha Cronbach
of all dimensions fulfilled the criteria. The results of statistical analysis can see in Table 2.

Table 2. Statistical analysis

Factor Factor loading Croanbach’s aplha value
Sensory expectation 0.912
beautiful 0.801

Unique 0.800

Modern 0.761

Brand attitude 0.881
Unique figures 0.743

Original 0.892

Information 0.931
kompotition 0.857

Expired date 0.803

Netto 0.818

SDGs 0.871
Sustainability 0.816

Eco-friendly 0.778
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3.3 KMO-MSA analysis

Furthermore, factor analysis was carried out on 16 Kansei word criteria. The first step in
factor analysis is to look at the Kaiseri-Meyer-Olskin-Measure of Sampling Adequacy (KMO
MSA) value and the probability value (sig). If the KMO MSA value> 0.050 and the Barlett's
Test of Sphericity value < 0.050, the factor analysis technique can be continued. The KMO
value obtained is 0.831 (>0.500) and the Barlett's Test (Sig) value is 0.000 (<0.050). Factor
analysis in this study can be continued because it meets the requirements, and the Anti-Image
Matrices test is carried out. The test results show that the MSA value for all Kansei words is
more than 0.500, which means that the variable is suitable for further analysis can see in

Table 3.
Table 3.Tes KMO and Bartlett test
KMO and Bartlett’s Test
Kaiser-Meyer-Olkin Measure of Sampling Adequacy .634
Approx. Chi-Square 297.218
Barlett’s Test of Sphericity Df 91
Sig. .000

The KMO and Bartlett's test value shows a figure of 0.634. The process of removing
variables with MSA below 0.5, as done in the previous results, will increase the total MSA
from before. With the value already exceeding the threshold of 0.5 and significance well
below 0.05, it allows further analysis of all variables. Therefore, the fourteen Kansei words
can be further analysed in the next questionnaire.

Data processing continued by collecting existing snack packaging samples in the market
as a reference for further development. Product samples with design specifications from
various sources were used in the semantic differential II questionnaire. The determination of
items and categories was used to form a combination of samples that became the subject of
the second questionnaire. The samples were divided into five items, namely shape, material,
label colour, logo image, and label, which were considered to represent the dominant
construction on the packaging of “Rambak Crackers”. The categorisation of items was based
on the results of previous research on packaging, as seen in the classification of product
design elements in Table 4.

Table 4. Item and Categories

No. Item Categories
1 Sensory Expectation Packaging modern
2 Brand attitude unique
3 Information Complete
4 SDGs Does not use plastic

3.4 Propose Design

After the categorisation was done, it was continued by determining the design
specifications that suited the respondents. Determination of design specifications is carried
out together with the design team. The design concept that emerged after the design can be
seen in Figure 2.
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Fig. 2. Propose design of rambak crakers

Design specifications are with thick paper material that has an oil coating without using
plastic. In the form of a standing pouch with a size of 35 cm high, 20 cm wide and equipped
with production information and product logos. Colours were also chosen with bright colours
between green, yellow and red. The design also contains elements of sustainability, which
shows that sustainability has an impact on various factors in the fields of waste management,
packaging design, industrial, energy, material design [5], [14], [15], [16], [17]

After the new design was completed, the next step was to evaluate consumer response
using a questionnaire containing an assessment of the new design. The questionnaire was
distributed to 40 respondents who are customers of “Rambak Crackers”. The results of
consumer assessments are then used as an evaluation of the design, determining the level of
approval of the new packaging design. A comparison of the new and old packaging designs
can be seen in Fig. 3.

Fig. 3. Comparions before and after design

Analysis of the graph shows that all 24 respondents favoured the new design with the
majority of respondents choosing the new packaging design over the old design. This
indicates that the new packaging design for "Rambak Crackers", produced through the
Kansei Engineering approach, has the most dominant specifications in shaping the image.
This shows that changing the packaging design will affect the intention to buy the product.
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This is in accordance with several studies that have been conducted, based on the research
that has been done, it shows that the kansei engineering method will affect emotional
consumers [18], [19], [20], [21], [22], [23], [24], [25].
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Fig. 4. Results of Comparion questionnaire

4 Conclusion

This study found that food packaging plays a significant role in influencing consumers'
emotional responses, particularly in driving purchase interest. The use of the Kansei
engineering method effectively evaluated consumer emotions toward various packaging
elements of rambak crackers. The data analysis revealed that graphic elements, especially the
clarity and relevance of information on the packaging, significantly impact consumers'
buying decisions. Moreover, sustainability factors also emerged as a key consideration for
consumers when selecting a product, highlighting the growing importance of eco-friendly
packaging in consumer preferences.
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