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A System Analysis and Design for Packaging 
Design of Powder Shaped Fresheners Based on 
J(({l1sei Engineering 
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ABSTRACT 

1\'011/1'(11 fi'csheller s .well (IS l ea. coffee (llId c/wco/alc Ihal .~/;IIIIII(lfe the lIelTC rc:.pollse 10 morc f1C:l il'C r estllti llg ill 
jrc.\·her e.ffect fbI' 'he 1I,I"Cr . Most of lea (lrc pnlccs.wd (IS powder shaped. CI/IT(:lIlly lea p0lI'der .I' liflll.lw / flu: fra­
diliollof packtlging which im:ulllpclcllce lrith illlc/'Iwli{)l1a/ compelitor. To ,\'Upporl CllstOIllCI' preferencc.\· and to 
improl'c sales of lea powdcr product. Ihe packaging design m/lSI bc allraclil ·c. Ma in cOII/,.ibll l;OIl of lhis re.~eal'ch 
\\'(!I'e 10 idelltify Ihc design elCIII CIIl of packaging design, idenlify packagil,g design on Km/S/!i lI'or(h alldformll­
laic Ihe lIell' paekagillg deSign. KOllsei Eng illeering u'e!'c u~'efi" ill creating a IICU' illI'cllled fJ l'OdUCf ill order fO 
bridgc the de.f ired product ch(lr(lcteristics JO"'coIISIII"e,. ·.~ perccption. The proceH modding phase for .fys/em 
mwlysis alit! des ign SUII'IS from Busillcss Process Model alld Notatioll (BPM!l.1] /0 gel the imprOl'clllelll of p ack­
aging fi mctiol/ality. lI.mbili fy alld pleasurable. D (I /(I alld illformation were acquired by que.wiol/lwircs. The 
methods of K(lIIsei 1I'0rds It'it;' T"--ID"-, (111(/ fOl'llllll(llioll of packaging de~'ign lI'ith QTT 1 approoch The 1'1'.\'1111 of 
thiJ' re.l'e(ll'ch sholl' thaI Ihe for lll lllfll ioll of IIell' packaging (/e~' ;gll 11';111 eye C(l/chillg s ll'(lIegy. lIIake the color i.f 
green, thc image is CIII), the typography i.~ custom and Ihe .~Iwpe ;.f ollruc/iI·c. 

Kl.')'lI'ords: Kallsei Engil/eering. Packaging design. QTTI. System all(ll)'.\·i.\· (lilt! t!cJ'ign. TF-IDF. 

I.lnlroduclion 

Customizable designs disc riminate competitiveness bc tween companies. enhanc ing the quality and penetrating 
customer perception with beller and unique products. The problem faced by designer is how to match the ir 
product by developing preferred product for generic user or the spccific customers' perception. It is an oppor­
tunity to make improvemencs in to.: rms of the appearance of pac kaging do.:s ign and p:lekaging qua lity. thus indi­
rectly will result in increased preference, pleasure and satisfaction of consumers. Nowadays, consumers are 
stricter to choose the products in tenns of demand, needs. and preferences. Development product is a process in 
company to produce the Olltput prodllcts arc attracti ve lind fa vorcd by customers. Emotions feelings . creati vity 
and innovative aspect arc key to improvc customcr acceptance of prod ucts [II. 

Packaging design be said to have a slarting role that consumers must be passed in the dceision to purchase a 
product. To bc able to innuence the consumcr's decision required a packaging design that is attracti ve and 
unique. The design should be able to touch the emotional side of the consumer. Emotional e;<perience in the 
packaging is produced from seeing or touching the container 12). Having regard to the emotional side of the 
consumcr to be produced packaging that may a ITect the interest of potential buyers to purchase the product. One 
of tile methods used to design the packaging of lhis is to usc the K(msei Engineering. 

Kamei Engineering is defined as a tec hnology that translates for costumer' s Kallsei (psycholog ical fee ling) 
into design spec ificat ions (31. K(lilsei Enginccring is sometime use ful in creating a new invcnted product. De­
veloping dcsign products through their own concepts. While consumers want their products in accordancc with 
the design feeling, function and price of the consumer. 

The exploration or KOllsei words to be\'erage packagi ng design actually is not casy to dc fine. although the data 
sets get rrom eustomcr I user respond. i\ ner the data constnlct in fonn decision tables, the next problem is 
vagueness to clearly dcfine spcc ifi c relation fo r conditional attributes :tnd decision nttributc. Beverage packaging 
design is a unique olle because in packagi ng should consider clements att ributc with any information about 
product and other have fu nction:l lity as protection (4 ). This is :l new example ofapplic:l tion of Kal/.~ei Engineer­
ing in paek:lging design of powdcr shapcd rrcshener. There were thrce main objecti ves in this research as fo l­
lows: ( 1) identification thc design clcments of packaging design. (2) identification packaging design on KmlSei 
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Words and (3) fonnu lme the new packaging design. In the future be re(luired quantitative ami quali tative fonnu_ 
lation for adaptivc modcl of packaging design of Jlowder shaped fresheners. 

This paper is constructed as follows the related works fo r analysis and p:lekaging dcs ign system based on KE 
in Sec tion 2. the described of methodology in Section J. Scction 4 present the result and discussion for applica_ 
tion e,"(ample of proposed method to tea powder packaging design. In section S. main conclusion nre covered_ 

2. Rcl:ltcd Works 

System is an integrated sct o f intcroper3ble elements that work ing synergistically to perfonn value-added pfO.­
cessing and 10 s3tis fy the user wi th a specified outcome rSJ. Evcry system consists o rits inputs. entities, outputs, 
stakeholders. roles. constrains. etc. that need 10 be identified. The components that construct system entity arc 
presented in Figure t. 

It.,,,. 
JI~'''' ''.t tr, ... ,.,. .. 

~'-"l mil"·· .. I C_I~' 

, ,,,~, '.,." 
t·_",..tJ, I.,." 

5".1.", t:nll l )' 
(.,", 11,,'00/ ... ,, __ , 

. ,\",ih,oo-< .""",,,,,, 

. C~I.,,' ·11,·1 ........ " 

. ~ .. , .. ......,. • s."k"<> 

I I I 
aw---. I •• ,... """_ r. .. ....,_ 

,,,,,,..,, "".,.n , 
(· ... "',.uw 0..,.." 

...... _ ..... , , 

Figu re I. Sy~ tem entity eonstructie>n (Wasson 2006) 

KIll/sci Engineering (KE) is a technology that translates the Kmuei. or images. that consumers ha ve in thcir 
minds regarding product designs. Hybrid KCII/sci Engi neering is a type of KE System (KES) by Forward KES 
and Backward KES to fonn Hybrid KES. This type of KE enables iter:uive process fro m design c lement to KlI/I· 
.fei evaluation. Hybrid KE implement ation can be seen in the study of high heel design 16J and in the work of{7J. 
tv1cthod of KlIl1Sei Engi neering is a method used to idelll ify the psychological aspects of consumers when inter· 
acting with products and find the relationship bet ween the fee ling :md the products [8 J. In practice. this mcthod 
has the characteristic fonn of words which symbolizes the desire of consumers to the product. which is called 
Kal1sei words. The Kallsei words into the variables that wilt be ta ken into considerat ion in designing new pack­
aging des ign. 

There :Irc has three types of info rmation designers need to caplure the visu:]1 system. namely packaging de­
sign. descriptions and relationships [9]. Stated in packaging design challenge is whether th e characteristic :ltlrib­
ute- design elcment tlmt is able to attract the attention of con sumer. and whether packaging is able to perlo rm the 
function in accordance with its properties [~ l. The ch:lllenges in the packaging industry show des igners generate 
strongly about it and vislm lize the product in the fonn of simple and d feetive. leaving a posi ti vc perception to 
thc consumer or buy other among similar products [10[. The properties of the packagi ng material and :Iffccth'c 
perception innuence consumer decisions such as hardness. abras ive, so ftness. smoothness and \\'ann (6} and 
[10]. Thcre arc no effect the fonn of packaging to the consumcr purc hasing pre ferences [ II]. The dcsign cle­
ments arc d ivided into stmctural packaging design and graphic surface. aga in in the top of the fo nn and function. 
mnterial and eomplction. branding and typography. image and color I IOJ. The basic idea is the packaging design 
set of layers (silos). where each laycr has severa l alternative op t ion~ (elements) :Uld the st3te thai attribute fonn 
clements such as logo design. nutrition and health statement. style (style). picture (im:lge). aroma (Ila\'or) and 
color (4]. A study of traditional Chinese design food packaging (moon cake) with a focus Oil c lements of tc."( t. 
graphics. color and layout [12J. The visual e lemcnts of packaging design is Ihe word . graphics, colors. trade­
marks. shape. sile, te:-.: lUre (13 J. Research ror wine packaging wilh design clements. label :lIld typography [1 ~ J. 

3. Methods 

3. 1. Ilcqtt irc llIc llt Ana lys is and Syste m J\ l nd e lin g 
Process requirement anal ysis defined as first stage assessment in system approach and req uire to develop a sys­
tem properness. The aim' s in thi s stage is to defi ne fac tors in analys is system in over311 stakeholder. In this topic. 
a system or subsystem as it c."(ist within th e eooper<He sta keholder may be graphicall y llIode l which show the 
boundary system and the informat ion Ilsed in the systeill . With anal ysis alld design. the production system Ihut 
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can improve the e ffideney lind e rrecti veness in Ihe system especially in order 10 produce Ihe packagi ng des ign or 
tea powder by using the K(lme; engineering method WlIS produced. Ana lysis :md busi ness model ing using 
I3PMN workflow using sof'tware sllch as Sybase Power Designer 16.0 (SA P. 201 3). In 13 PMN processes and sub 
processes analysis perrormed in the slud y in order 10 obl:lill l111 over:lll process fl ow. 

3.2. Packagin g Des ign Elemcnt Jd cn til1 ea ti oll 
Identification or product des ign is the initi al phase 10 develop Ihe product design. In Ihis paper. we identify Ihe 
design of tea powder product in order to understand Ihe design dements of tea powder product wilh collecting 
sumples of lea powder product. 

3.3. Packaging Design Element 0 11 KllIB'ei Words 
In this paper detennined the attribu les o f packaging design based on KtllIsei words in order 10 obtain correcl 10 
design the packagi ng especiall y for tea powder. The Ktll/.H'i words were derived frOIl1 Ihe collecting in some 
books. journal. inlernel. ctc. Then the KW was eX lr:ll:h:d !lnd gronping them by usi ng TF· JDF method th:lt; s one 
or thc methods or text mining. From Ihis, representuti ve K W IVere fina ll y chosen und become the stmlcgics or 
desi gn product based on KW wh ich is answer the first objeclive in lhis p'lper. 

TF-1DF stands fo r lerm frequeney- in\'erse documetH fre(llie ney. is a st;ctistic melhod lhal is intended to re­
Oeet how important a word is to a document in a colleclioll . It is a way to score Ihe importance of words (or 
"tenns") in a KW based on how freq uenl ly Ihey appear across multiple queslionnaires. The fo llowing ( I ) com­
mon variant was used in ou r ex periments: 

1V4= f .... xlog( ID [M·.D) (I) 

Where wd is Ihe weight of the TF·IDF. {IV. is lhe frequency o f word w in documetH d, and D is lite lIumber 
or documents in the lext collec tion. Nomlal izmion 10 uniJ length is generally applied to lhe resulting \'eetors. 

3.4. Pack aging Des ign Forrn ula lion 
Fonnu lation or tea powder packag ing design based on K.E is obtained as a resu l! of the itHeraC lion between 
product dcsign s!ratcgies and design producl demcnls. Once more questionnaire were giving 10 consumcrs 10 
evaluatc product properties based on strategy product Ihat wou ld ha\'e detennined before. Semantic differential 
scales (7 scales) were used here. Sca le with Ihe IWO ex tremes rangcs "1I0t at all" to "vcry much". 

The resuh of the evaluation wcre synthesized by using qU:1I1lification theory Iype J (QTI1) I1Icthod. By using 
this method, would get Ihe romllliation or packaging design of lea powder and il would answcred Ihe second 
objecth!e of this paper. The QTT I can be regarded as ,I mcthod or quant ilali\'e and catcgorical11lultiplc regres­
sion analysis method, which allows inclusion of independcnt variables tlmt are categorical and qual itative in na­
ture. The QTTI consist o flhe rollowir'3s six steps (Lin et al. 20 12): 
Step I : define the K(lIlsei relational model associ al ed wi lh Ihe KllIIsci measurement score of experi mental sample 
with respeclto an image word pair. The calegorical nmltiple regression modcJ can be defined as (3): 

jlk _ ~E ~(. P 
s - £"1= 1 £" J- I l/xIJS + E (2) 

~: '" the predicted value of criterion \'ariable ror the i~ product sample 011 lhe I/" image word. 
= the index of design clemen! 

E = the number or design e lemenl 
j = the index or category 
C. '" the number of category of the {A des ign element 
E = a stochasti c variable whose expeclation valuc E(E )=0 
Pij = che category score ofthel style within the /~ design clement 

xi ls = the coeffi cient of lhe dummy variable 
Stcp 2: calcu late the standard ized regression coeffic ients (4) and standardi zed constant in modd (5). The model 
o f categorical multiple regression analysis can be redefined as (3): 

(J) 

P• -p I ~(r p' 
II - I} -;; £" Ja \ /Jxlls (4) 

-k_I ~(; k 
Ys -;;£" j=\Ys (5) 
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Step 3: Deteonine the matrix CCR of correlation coefficient of all variables. Step 4: Calculate the multiple 
correlation coefficient (R) that is regarded as the reJ:lIional degrce of ex tcrnal criterion variable and explanatory 
variables. Step 5: Calcu late the partia l correlation coeffic ients (PCe) of design elements to clari fy the relation. 
ships between product element and a product image. Step 6: Determine the statistical range of categorical varia. 
ble which indicates its contribution degree to th e pred iction mode l wit h respec t to a givcn product im3ge. 

4. Result and Discussion 

4. 1. Requirclll cnl An:tlysis and System Mode ling 
To analyze and to design production system by us ing KlII/sci engineering on tea powder wit h to identify of all 
things that needed in whole system was begin. The system have three stakeholders. there nrc packaging manager, 
designcr, and R&D mannger, there arc presented in Figure 2. 

S,' ~ l e lll a n a lysis and d esit.: n for pac ka t.:1 n jt Iks l)! 11 " r le :l lI" wcl cr 

I'",.)" ... .. ,.,rpI~. 

L'"""""" 1~ ·,·r",,,, .. ·~ 

I' .,bll-,nw .\I~""iI'" 

1)."'1:fIO'1 
K&1l "", ... wel 

O UTI' UT 

~ "'''M,I.'''H' ,,( '''' .. 
p;I" ~a~ i,,~ ,k.,~" 

Figure 2. SYSU'1Il a nalys is :Ind d esign for 1l:lckagin g design of le:1 1'1Iwd l' r 

Finally the l3usiness Process ~:l odeling and Not;ltion (I3PMN) that represent all detailed relationship between 
process. sub process. work now, stakeholder. and fonnulation that involved in the system was bui ld. BPMN for 
the identifying packaging design clement. detennin ing packaging design strategies with Kmlsei words and for· 
mulating product dcsign is presented in Figure 3. " and 5. 
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. 
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design element pa cka!;ing 
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Figure 5. ,\ BI' ,\ ! N for form lli uli ng IHlCkal!inl! dC5igil wi th QT T I 

4. 2. ll acbgin g Design Element Ident ifi cat ion 

Identify the packaging design of lea powder by collecting 10 lelL powder products. The identification of lea 
powder producls is prcscnlcd in Ta ble 1. 

Dcsign clc'nem 

Color 
Image 
Typcgrapll)' 
ShJ[?C 

R,d 
Cop 
Custom 

T:.ble I . Iden lili n .l ion of 'I llck:!!;ing dcsill ll Ie:. (lowder 

Tvpc , ) 

Yellow Gr~en 

Leaf Tea 
Standard 

AlIrnct;\'c Slim Robust 

4 
Blue 

Artcr idenl ify the design element of product. then classify them into thei r design elemenlS. The result of the clas­
sification is prcsenled in Tabl e 2. 

T:.hlc 2, Classili cation of packaging d esi:;n d emen t 

No s:unp[cs Xl Xl XJ X4 , , , , , , , , 
) ) , , , 
4 , , , 
5 4 , , ) 

6 , , , ) 

7 ) , ) , , , , 
9 , , 
10 , ) 

4.3. Packaging Design Element on K(11Isei Words 
The form ulation usc TF-IOF mel hod on Kamei words analysis, Colleeled 20 questionnaires about KOllsei words 
fro m conSUIllCrs, In T:lblc 3, there arc the results of calculati on Kal1sei words by using TF-IDF from a hypothel­
ical data of the questioner. The result is showing Ihallhe K(jllsei words that have the highest weight is "bright", 
"modem", "simple", "eye catching" , From this resull, the slrategies for developing Ihe packaging design of tea 
powder product was determi ned, Then th is result were used for synthesis phasc to get the fomllliation of pack­
aging design of lca powder product. 
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Tahle 3. T hl' resul l of ca lcu lation KW rrOIll Llu rslion naircs b,· usin g 'n ;· lI)F 
KGn ... : i wortls , l 4 , 6 '0 fI'.t 
IIri \: ht 0 0 I II I II I 3.1 114 
Beautiful II I I I 0 II I 2.856 
Strangt 0 0 I II I I 3.013 
Unique II I I I II 0 2.432 
Colorful I I II 0 I II II 3. 121 
Imcrc5ting I 0 0 0 I II II 3.0 10 
Elegant II 0 I I 0 I I 2.HS(, 
Trendy I II I II I II I 3. 121 
MoliH Il I I 0 0 0 I 0 3. 183 
Simple II 0 I 0 I II I 3.191 
Look dil1hcnl I II II II II I I 2.662 
EH c31ching I II II I 0 J .l lI ~ 

4.4. Packaging Design Formulatio n 

Collecti ng the questionnaires for evaluate the existing samples produc t wi th design product strategies. These 
quest ionnaircs involve 10 samples product and 20 respondents. The result o f hypothetical data of Ihis questioner 
is represented in Tahle -I . I3-D is bright and dull. 1 ... 10 - TRD is modem fl1ld tradi tional. the SoC is simple and 
eomplc;'(, then EC-US is eye catching and un sightly. Software R were deployed on QTTI ana lysis to examine the 
relationsh ip between the four product form eleme11ls and four product images. 

Table 4 . E \ 'aluatin g samp les p ack aging d es ig n 
No Xl X2 X3 X4 Uright - Dull MO<lcm - Tr:u!itional Simple - COlilpleX Eye ca tching - Un,ight ly samples 
I , , , 4.30 "'. 4.25 4.35 , , , 4.15 3.75 3.65 ·1.75 
l J , , , 4.50 3.50 }.50 4.(,5 
4 , I 4.10 4.25 4.05 4.<JO , 4 , J 3.75 4.0S 3.35 .1.65 
6 I , 2 J 3.35 4.50 3.55 ·1.00 
J l , J 3.70 4.S0 4,40 4.50 
8 , , , 3.95 3,45 4.95 3.75 
9 , , 2.95 '5' 4..15 H5 
10 , J 4AO 4AO 4 .00 4.00 

The QTr-l ana lysis method computation was generated by using program ming in R language and the resu lt 
was represented in Tah le 5. From Ihe Table 5 will know instantly [he recommendation of developi ng the com­
bination packaging design on lea powde r product. The values in each calegory show the innuence level of lea 
powder packaging design product. The highesl positivc va luc of category score in R2 was recommended. The 
design support infonllalion of the new packaging design of le:1 I)owder is represented in Tab le fl . By implement­
ing Ihis system, the tea powder p<lck<lging design fonnu lation was devcloped. 

T a ble 5. Th e r esull of QTT I an ah'sls 
D D Mil - TRD S- C EC - US 

Design elcmcm Cateyo!)' I'ce e~tcgO!)' r ce e~!egory rcc Category pee 
score score score score 

XII 0.16'1 OA62 0.399 0.053 

Xl X12 .0.284 
0.3 15 

·0.601 
0.77-\ 

·0.30-1 0.60) ·0.,07 0.950 
X13 0.156 0.109 -0.01·\ 0.5 13 
X14 ·0.131 ·0.264 ·0.M7 ·0.317 

Xl 
X21 0_283 

0.522 
0.1 11 

0.336 
O.J·I) 

0.627 
O.OO~ 0.106 

X22 ·0.0124 ·0.166 ·0.5 14 ·0.012 

Xl XJI ·0.523 
0.630 

0.2 19 0.0180 ·0.2-13 0.354 0.532 0.954 
:02 0.224 ·0.094 0.10-1 ·0.228 
X41 0.709 0.3.16 0.239 0.327 

X4 X42 0.286 0.645 ·0.157 0.525 0.3 16 0.632 0.057 0.807 
X43 ·0.534 0.112 -OA5·\ -0.1 :)3 

ConS!3n! 3.915 4.185 4.015 4.)40 
R 0.716 0.852 0.701 0.98) 
R' 0.5 13 0.726 0.0191 0.961 
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Tall ie 6, Design $IIIJllll rt infol'm lil ion for th c nell' packaging d c~ i gn of t,'a IIUII d,' r 
XI X2 XJ 

Un~h t 
!)ull 
Modem 
Tl1ldll,onal 
Sltnplc 
Complc~ 

Eye c:lt chi"g 
UU$iUlll lv 

Culor 
BIll<: 

Ydlo" 
K~d 

),dlo" 
R,d 
Blue 

Green 
Blue 

5. Conclusion and Recommendation 

Ima!!c TvpoSl1lphv 
Cup Custom 

tcar lca St311dard 
Cup Custom 

" caf tca Standard 
Cup Stalldard 

Lcaf lca Custom 
Cup C II,' (O' )1 

Leaf(ca S(:lIulll rd 

X4 
Shape 

Attractil'e 
Robust 

ALl I1lClil'c 
Stirn 
Slim 

Rvbus( 
l\ tt m~l i ,'c 

Robus! 

The results of this research show Ihe system consists of lhrce stakeholders there arc packaging manager. designer. 
and R&D manager. The identificat ion of lea powder p;lckaging design. consisted of four design clement there 
arc color. image. typography and shape. Tlw design of tea powder packaging <!csign on K fl llSei words fall into 
four categories of bright, modern. simple. and eye cat ching. Finally, the form ulation of new packaging design of 
tea powder obtained using KE in which tea powder packaging design wi th eye catching strategy has the highest 
R2 so thai tilled 10 statistical mode l. very import ant and recommended, In order to realize th is design in green 
color. cup-shaped. with customized typography, In Ihe future be requ ired quanti t!!t ive and qualitative for adap­
tive model of packagi ng design of powder shaped fresheners others. 
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