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ABSTRACT

Natural fresheners such as tea, coffee and chocolate that stimulate the nerve response to more active resulting in
Sresher effect for the user. Most of tea are processed as powder shaped. Currently tea powder still used the tra-
ditional packaging which incompetence with international competitor. To support customer preferences and to
improve sales of tea powder product, the packaging design must be attractive. Main contribution of this research
were to identify the design element of packaging design, identify packaging design on Kansei words and formu-
late the new packaging design. Kansei Engineering were useful in creating a new invented product in order to
bridge the desired product characteristics for consumer’s perception. The process modeling phase for system
analysis and design starts from Business Process Model and Notation (BPMN) to get the improvement of pack-
aging functionality, usability and pleasurable. Data and information were acquired by questionnaires. The
methods of Kansei words with TF-IDF, and formulation of packaging design with QTTI approach. The result of
this research show that the formulation of new packaging design with eye catching strategy, make the color is
green, the image is cup, the typography is custom and the shape is attractive.

Keywords: Kansei Engineering, Packaging design, QTT1, System analysis and design, TF-1DF.

1. Introduction

Customizable designs discriminate competitiveness between companies, enhancing the quality and penetrating
customer perception with better and unique products. The problem faced by designer is how to match their
product by developing preferred product for generic user or the specific customers’ perception. It is an oppor-
tunity to make improvements in terms of the appearance of packaging design and packaging quality, thus indi-
rectly will result in increased preference, pleasure and satisfaction of consumers. Nowadays, consumers are
stricter to choose the products in terms of demand, needs, and preferences. Development product is a process in
company to produce the output products are attractive and favored by customers. Emotions feelings, creativity
and innovative aspect are key to improve customer acceptance of products [1].

Packaging design be said to have a starting role that consumers must be passed in the decision to purchase a
product. To be able to influence the consumer's decision required a packaging design that is attractive and
unique. The design should be able to touch the emotional side of the consumer. Emotional experience in the
packaging is produced from sceing or touching the container [2]. Having regard to the emotional side of the
consumer to be produced packaging that may affect the interest of potential buyers to purchase the product. One
of the methods used to design the packaging of this is to use the Kansei Engineering.

Kansei Engineering is defined as a technology that translates for costumer’s Kansei (psychological feeling)
into design specifications [3]. Kansei Engincering is sometime uscful in creating a new invented product. De-
veloping design products through their own concepts, While consumers want their products in accordance with
the design feeling, function and price of the consumer.

The exploration of Kansei words to beverage packaging design actually is not casy to define, although the data
sets get from customer / user respond. After the data construct in form decision tables, the next problem is
vagueness to clearly define specific relation for conditional attributes and decision attribute. Beverage packaging
design is a unique one because in packaging should consider elements attribute with any information about
product and other have functionality as protection [4]. This is a new example of application of Kansei Engineer-
ing in packaging design of powder shaped freshener. There were three main objectives in this research as fol-
lows: (1) identification the design elements of packaging design, (2) identification packaging design on Kansei

Copyright © 2015 IESS
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A System Analysis and Design for Packaging Design of Powder Shaped Fresheners Based on Kansei Engineering
Words and (3) formulate the new packaging design. In the future be required quantitative and qualitative formy.
lation for adaptive model of packaging design of powder shaped fresheners. A

This paper is constructed as follows the related works for analysis and packaging design system based on KE
in Section 2, the described of methodology in Section 3. Section 4 present the result and discussion for applica- -
tion example of proposed method to tea powder packaging design. In section 5, main conclusion are covered.

2. Related Works

System is an integrated set of interoperable elements that working synergistically to perform value-added pro-
cessing and to satisfy the user with a specified outcome [5]. Every system consists of its inputs, entities, outputs,
stakeholders, roles, constrains, cte. that need to be identified. The components that construct system entity are s
presented in Figure 1,

Naler,
PO ) Missions, & Rewources
: I : Controly
: : Accepladle Quipuin
Arceptable Inpur System Entity r________L.
— e Ty Leved oof Abwdewsa twn i
Unaccepioble Inpars | * Minibutes  « Products | Unacceptabie Ontpats
* Capabil By Pradits E
* Pesformiance = Services Mevsrsserasess

1

Opportamities  Theeatn  Plysucal
Coautraint

Figure 1. System entity construction (Wasson 2006)

Kansei Engineering (KE) is a technology that translates the Kansei, or images, that consumers have in their
minds regarding product designs. Hybrid Kansei Engineering is a type of KE System (KES) by Forward KES
and Backward KES to form Hybrid KES. This type of KE enables iterative process from design element to Kan-
sei evaluation, Hybrid KE implementation can be seen in the study of high heel design [6] and in the work of [7].
Method of Kansei Engineering is a method used to identify the psychological aspects of consumers when inter-
acting with products and find the relationship between the feeling and the products [8]. In practice, this method
has the characteristic form of words which symbolizes the desire of consumers to the product, which is called
Kansei words. The Kansei words into the variables that will be taken into consideration in designing new pack-
aging design, 2

There are has three types of information designers need to capture the visual system, namely packaging de-
sign, descriptions and relationships [9]. Stated in packaging design challenge 1s whether the characteristic attrib-
ute- design element that is able to attract the attention of consumer, and whether packaging is able to perform the
function in accordance with its properties [4]. The challenges in the packaging industry show designers generate
strongly about it and visualize the product in the form of simple and effective, leaving a positive perception (o
the consumer or buy other among similar products [10]. The properties of the packaging material and affective
perception influence consumer decisions such as hardness, abrasive, softness, smoothness and warm [6] and
[10]. There are no effect the form of packaging to the consumer purchasing preferences [11]. The design cle-
ments are divided into structural packaging design and graphic surface, again in the top of the form and function,
material and completion, branding and typography, image and color [10]). The basic idea is the packaging design
sct of layers (silos), where cach layer has several alternative options (elements) and the state that attribute form
clements such as logo design. nutrition and health statement, style (style), picture (image), aroma (flavor) and
color [4]. A study of traditional Chinese design food packaging (moon cake) with a focus on elements of texl,
graphics, color and layout [12]. The visual elements of packaging design is the word, graphics, colors, trade-
marks, shape, size, texture [13]. Research for wine packaging with design elements, label and typography [ 14].

3. Methods

3.1. Requirement Analysis and System Modeling

Process requirement analysis defined as first stage assessment in system approach and require to develop a sys-
tem properness. The aim’s in this stage is to define factors in analysis system in overall stakcholder. In this topic,
a system or subsystem as it exist within the cooperate stakeholder may be graphically model which show the
boundary system and the information used in the system. With analysis and design, the production system that

Copyright © 2015 IESS 214
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can improve the efficiency and effectiveness in the system especially in order to produce the packaging design of
tea powder by using the Kansei engineering method was produced. Analysis and business modeling using
BPMN workflow using sofiware such as Sybase Power Designer 16.0 (SAP, 2013), In BPMN processes and sub
processes analysis performed in the study in order to obtain an overall process flow,

3.2. Packaging Design Element Identification

Identification of product design is the initial phase to develop the product design. In this paper, we identify the
design of tea powder product in order to understand the design clements of tea powder product with collecting
samples of tea powder product,

3.3. Packaging Design Element on Kansei Words

In this paper determined the attributes of packaging design based on Kansei words in order to obtain correct to
design the packaging especially for tea powder, The Kansei words were derived from the collecting in some
books, journal, internet, ete. Then the KW was extracted and grouping them by using TF-IDF method that is one
of the methods of text mining. From this, representative KW were finally chosen and become the strategies of
design product based on KW which is answer the [irst objective in this paper,

TF-IDF stands for term frequency—inverse document frequency, is a statistic method that is intended to re-
flect how important a word is to a document in a collection. It is a way to score the importance of words (or
"terms") in a KW based on how frequently they appear across multiple questionnaires. The following (1) com-
mon variant was used in our experiments:

ws= fw, % log (|D|/ fw.D) (1)

Where wd is the weight of the TF-1IDF, fw, is the frequency of word w in document d, and D is the number
of documents in the text collection. Normalization to unit length is generally applied to the resulting vectors.

3.4. Packaging Design Formulation

Formulation of tea powder packaging design based on KE is obtained as a result of the interaction between
product design strategies and design product elements. Once more questionnaire were giving 1o consumers 10
evaluate product properties based on strategy product that would have determined before. Semantic differential
scales (7 scales) were used here. Scale with the two extremes ranges “not at all” to “very much™.

The result of the evaluation were synthesized by using quantification theory type 1 (QTT1) method. By using
this method, would get the formulation of packaging design of tea powder and it would answered the second
objective of this paper. The QTT! can be regarded as a method of quantitative and categorical multiple regres-
sion analysis method, which allows inclusion of independent variables that are categorical and qualitative in na-
ture. The QTT1 consist of the followings six steps (Lin et al, 2012):

Stepl: define the Kansei relational model associated with the Kansei measurement score of experimental sample
with respect to an image word pair. The categorical multiple regression model can be defined as (3):

P = F:lz?agﬂuxus te (2)
9% = the predicted value of criterion variable for the s™ product sample on the & image word.
i = the index of design element
E = the number of design element
J = the index of category
C = the number of category of the i design element
€ = a stochastic variable whose expectation value E(g )=0
Bi; = the category score of the /* style within the i design element

Xijs = the coefficient of the dummy variable
Step 2: calculate the standardized regression coefficients (4) and standardized constant in model (5). The model
of categorical multiple regression analysis can be redefined as (3):

y*=3E, z?:; Bixys+ ¥ (3)
. 1 ¢
Bi; = By "‘,;Z?:'. BijXijs 4)

. 1 5
y.s!‘ =;Eji=1)'sk (3)
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Step 3: Determine the matrix CCR of correlation coefficient of all variables. Step 4: Calculate the multiple |
correlation coefficient (R) that is regarded as the relational degree of external criterion variable and explanatory
variables. Step 5: Calculate the partial correlation coefficients (PCC) of design clements to clarify the relation-
ships between product element and a product image. Step 6: Determine the statistical range of categorical varig-
ble which indicates its contribution degree to the prediction model with respecet to a given product image.,

4. Result and Discussion
4.1. Requirement Analysis and System Modeling

To analyze and to design production system by using Kansei engincering on tea powder with to identify of all
things that needed in whole system was begin. The system have three stakeholders, there are packaging manager,

designer, and R&D manager, there are presented in Figure

2.

Svystem analysis and design for packaging design of tea powder

Designer

INPUT

g

Product samples
Comtuner preference

STAKEHOLDER
Packaging Manager

R&D manager

ouTPUT

Design elements of packaging
desipn

Kansar wonds

Fommilation of new
packaging design

Figure 2. System analysis and design for packaging design of tea powder

Finally the Business Process Modeling and Notation (BPMN) that represent all detailed relationship between
process, sub process, workflow, stakeholder, and formulation that involved in the system was build. BPMN for
the identifying packaging design element, determining packaging design strategies with Kansei words and for-

mulating product design is presented in Figure 3, 4 and 5.
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determine formulation of new packaging design

sample with Kansei words and conganta model standard
start : —

(& count the multiple 3 counting coeffisgen I
correlation coefficient . carrelation far all of variables [

[T=) define Kansel mode! kansei between } Iz, counting caeffisen regressian standnrdJ

r

S 5 = - = detemine '
{ (Z, countthe pattial (=] trandate the model with 2 tormulation of hew
E correlation coefficient if - then rule ] packaging desgn

end

Figure 5. A BPMN for formulating packaging design with QTT 1

4.2. Packaging Design Element Identification

Identify the packaging design of tea powder by collecting 10 tea powder products. The identification of tea

E powder products is presented in Table 1.
B :
i_ Table 1. Identification of packaging design tea powder
i S Type
.. Design element | 3 3 3
I Color Red Yellow Green Blue
E Image Cup Leaf Tea m =
B Typography Custom Standard =
i Shape Attractive Slim Robust
E After identify the design element of product, then classify them into their design clements. The result of the clas-
sification is presented in Table 2.
i
r
: Table 2. Classification of packaging design element
r'.
: No samples X1 X2 X3 X4
| 1 2 2 2
2 2 1 1 2
3 3 2 2 2
4 2 | | |
5 4 I 2 i
6 1 2 2 3
7 3 I 2 3
8 2 1 2 2
9 1 2 1 2
10 | | 2 3

4.3.Packaging Design Element on Kansei Words

The formulation use TF-IDF method on Kansei words analysis. Collected 20 questionnaires about Kansei words
from consumers. In Table 3, there are the results of calculation Kansei words by using TF-IDF from a hypothet-
ical data of the questioner. The result is showing that the Kansei words that have the highest weight is “bright™,
“modern”, “simple”, “eye catching”. From this result, the strategies for developing the packaging design of tea
powder product was determined. Then this result were used for synthesis phase to get the formulation of pack-
aging design of tea powder product.
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Table 3. The result of calculation KW from questionnaires by using TF-IDF

Kansei words | 2 3 4 5 6 20 W,

Bright 0 0 | 0 | 0 1 L84
Beautiful 0 1 | 1 0 0 1 2.856
Strange 1 0 0 | 0 | | 3013
Unique 1 0 | l 1 ] 0 2432
Colorful 1 1 0 0 1 0 0 3121
Interesting 1 0 0 0 1 0 0 3.010
Elegant 0 0 1 1 0 | I 2.856
Trendy | 0 | 0 | 0 1 3121
Modern 1 1 0 0 0 | 0 183
Simple 0 0 1 0 1 1] | 3191
Look different 1 0 0 ] 0 1 1 2.662
Eye catching | 0 0 1 0 1 | 3.184

4.4. Packaging Design Formulation

Collecting the questionnaires for evaluate the existing samples product with design product strategies. These
questionnaires involve 10 samples product and 20 respondents. The result of hypothetical data of this questioner
is represented in Table 4. B-D is bright and dull, MD — TRD is modern and traditional, the S-C is simple and
complex, then EC-US is eye catching and unsightly. Software R were deployed on QTT1 analysis to examine the
relationship between the four product form elements and four product images.

Table 4. Evaluating samples packaging design

R

ol
= |
arl

No

samples X2 X3 N4 Bright — Dull Modern - Traditional Simple - Complex Eye catching - Unsightly
1 1 2 2 2 4.30 4.60 4.25 4.35
2 2 1 1 2 4.15 3.75 3.65 4.75
3 3 2 2 2 4.50 3.50 350 4.65
4 2 1 1 1 4.10 4.25 4.05 4.90
5 4 1 2 3 375 4.05 335 31,65
6 1 2 2 3 335 4.50 155 4.00
7 3 1 2 3 3.70 4.80 440 4.50
8 2 | 2 2 395 345 4.95 3.75
9 | 2 l 2 2.95 4.55 445 4.85
10 | | 2 3 4.40 4.40 4.00 4.00

The QTT-1 analysis method computation was generated by using programming in R language and the result
was represented in Table 5. From the Table 5 will know instantly the recommendation of developing the com-
bination packaging design on tea powder product. The values in each category show the influence level of tea
powder packaging design product. The highest positive value of category score in R* was recommended. The
design support information of the new packaging design of tea powder is represented in Table 6. By implement-
ing this system, the tea powder packaging design formulation was developed.

Table 5. The result of QTTI1 analysis

B-D MD - TRD 5-C EC-US
Design element Category PECE Category PCC Category pCC Category PCC
score score score score
X1l 0.169 0.462 0.399 0.053
X12 -0.284 - -0.601 -0.304 -0.307 :
Al X13 0.156 0313 0.109 0 -0.014 .50 0.513 gaeh
X14 -0.137 -0.264 -0.657 -0.317
X21 0.283 - 0.111 0.343 0.008
{2 22 2
G X22 -0.424 0522 0.166 0.336 0514 a2 0012 Ans
X31 -0.523 0.219 -0.243 0.532 954
i X32 0.224 i 0,094 9480 0.104 2% 0228 e
X4 0.709 0.336 0.239 0.327
X4 X42 0.286 0.645 -0.157 0.525 0.316 0.632 0.057 0.807
X43 -0.534 0.112 -0.454 -0.153
Constant 3.915 4.185 4.015 4.340
R 0.716 0.852 0.701 0.983

R’ 0.513 0.726 0.491 0.967

4
=4

et i B

S+ L alEREE
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Table 6. Design support information for the new packaging design of tea powder

Design element Al X2 X3 4
Color Image Typography Shape
Bright Blue Cup Custom Attractive
Dull Yellow Leal tea Standard Robust
Modem Red Cup Custom Attractive
Traditional Yellow Leaftea Standard Slim
Simple Red Cup Standard Slim
Complex Blue Leaf tea Custom Robust
Eye catching Gireen Cup Custom Altractive
Unsightly Blue Leal tea Standard Robust

5. Conclusion and Recommendation

The results of this research show the system consists of three stakeholders there are packaging manager, designer,
and R&D manager. The identification of tea powder packaging design, consisted of four design element there
are color, image, typography and shape. The design of tea powder packaging design on Kansei words fall into
four categories of bright, modern, simple, and eye catching. Finally, the formulation of new packaging design of
tea powder obtained using KE in which tea powder packaging design with eye catching strategy has the highest
R* so that fitted to statistical model, very important and recommended. In order to realize this design in green
color, cup-shaped. with customized typography. In the future be required quantitative and qualitative for adap-
tive model of packaging design of powder shaped fresheners others.
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