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ABSTRACT

Purpose: This study aims to investigate the effect of product creativity on the financial performance of new
product in the food industry. In addition, the applicability of creative thinking method for the development
of creative new food product is examined.

Methods: In this study, OPA(Originality—Practicality Analysis) method is applied to evaluate the creativity
of 32 new food products of ‘H’ food company in Korea. Effects of product creativity on the financial perform-
ance are analyzed using t-test and logistic regression analysis. In order to examine the applicability of
SIT(Systematic Inventive Thinking) for the new product development process, each subject are classified
according to five SIT tools.

Results: The product group belongs to creative area(CA) shows the highest financial performance among
the quadrants of OPA matrix. The products are divided into two groups whether the product can be classified
by SIT tools or not. The products belonged to SIT group show higher creativity than non-SIT group.
Conclusion: From the result, it can be concluded that product creativity has effect on the financial
performance of the new food products, and SIT can be used as a powerful tool in developing creative
new food products.
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Goldenberg(1999)+= SIT WA 2S5 A¢kslar =84 Alal(Lateral thinking), 994 A=(Random stimulation),
HIT(Heuristic Ideation Technique) & t& 9 WHEEY 39| viAY A&7l o3 vl AHS T3k
SRS A=A,

Na(2014)% Finke(1990)2] 24 71 WS 7juke.2 § OPA(Orginality-Practicality Analysis)2Hs 2141%
O 7S ASreSith OPAT AlAIFE ofolt]ol o] 5333} A-84& 502 <Figure 1>3 o] 7} Al
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(OA) (CA)
Originality
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(N-CA) (PA)
Practicality

Figure 1. OPA matrix(Na 2014)

Table 1. Four quadrants of OPA matrix(Na 2014)

Quadrants Definition Meaning
I Creative Area Creative product having high originality, high practicality
I Original Area Original product having high originality, low practicality
I Non-Creative Area Non-creative product having low originality, low practicality
v Practical Area Practical product having high practicality, low originality

2.3 SIT(Systematic Inventive Thinking)

SIT+= o]~gtdle] Jacob Goldenberg®} Roni HorowitzZ7} TRIZZ 7|wto =z 7aksl o)A HPHZEo|t)
(Goldenberg 2003). TRIZE ‘Azx4 &4 3|4 o] Z(Theory of creative problem solving) ©]2h= & 7} 2 A]
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Table 2. Description of 5 thinking tools for SIT (Horowitz 2001; Stern 2007)

J3kal 2lch TRIZ9
olth, SITE %94
AAstaL ek s 2dl AlAI(CW, Closed World)' 24,
AE SAERT A T A=,
1ok & v shue ‘23 WsiQC, Qualitative
o] gt} SIT

Thinking tools Description

Examples in the food industry

Removal of essential elements from

Subtraction o
existing system

Soups or cakes from which the liquid or egg
was removed

Additional task is given to an

Task unification .
existing resource

Frozen ice cream cones of Spica: Utilizing
the texture/flavor promoting component such
as oil, sugar, and chocolate for the insulation

Adding one or more copies of an
existing component in product or
system, and then modifying the copy

Multiplication

Pizza Hut's Stuffed Crust Pizza: it added more
of an existing component(the cheese), but
changed its location on the diameter of pizza

All product components remain and
none are added, but several are

VizCap vitamin—-enhanced sport drink: The
supplements are kept separated from the
liquid by being stored in a sealed chamber

Division Eggﬁi?;m?g }11r11 }tllgedzr rseia%? inside the bottle cap. They are only added to
freedorrig g g the drink just prior to consumption when the
consumer twists the cap to open it
Attri Remo.val of existing ;elathnsmps or Sandwich spread: creating new relationship
ttribute creation of new relationships between ‘texture’ and ‘kind of accompanying
dependency between the variables of a product food of the salad dressin
or its immediate environment g
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=] <
3.1 24 g A3 4 glojg 3
B AT Flo) Agn A% 71919 HAL AAFES B4 diom sk HAE BEs, A04E A48
259 FoATOR 3t Y Ty FA79 0%, 2014 V)5 mjEde ok 930 olTH‘HA} ZALE
A 2015). A9 diiFe 2 20109 3€5H 2014 849 Afolol] EAIgH ‘HAR] A% 5w 71 AlES Alelg
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Table 3. Respondents for OPA survey

A B C D E F G H
Working Experiences
(Year) 5 3 11 5 8 4 7 10
Task New product development

ox

g 7o

« —

t
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o)Al dig B7H= Finke(1990)9] 53407} 44 dh= g7k WHell w2l <Table 4> 22 4

TAE olgete] AAEITE 71N FET HE S Q%‘é"’ﬂ ek ZiélH AolE FHaslslr] 9l A3

Aol Aeetes ‘S E A o, WSS T8 SR vl RS HAstetes sigith A B

7PAEE 7t oA Al tiEk olslE w71 fl8) EHE(<Table 5> “& ) ]ﬂl A, e A, AE G,
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=

oA, AF EA% BAR AR A Fe) 23 ARE B3 SHAYL.

Table 4. Questionnaire for OPA

Very Uni Neutral Not Very Not
Originality . . Unique que eutra Unique Unique
(Uniqueness) How unique is the product?
] ] ] L] ]
. Very Not Very Not
L ?
Practicality éogv E;stfeul éit;ﬁ?or?rcl)ldelittﬁ Useful Useful Neutral Useful Useful
(Usefulness) function, convenience) [] [] [] [] L]
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Table 5. Examples of description for the new products of ‘H company

- Target . .
Case no | Category Image Description consumer Key ingredients Note
Milk for kids 1. Bonepgp- bone growth promoting | GQ technique:
. contains growth Growing 1ng§ed1ents removal of .
1 Dairy . . 2. Calcium: 226mg(32% of recommended | oxygen from milk
promoting children daily intake f hildren) N ¢ ,,
ingredients aily _mta e for children to minimize COW
3. Vitamin A, D3 etc. taste
Young
Dair T Yogurt for breakfast women 1. Cereal muesli Brunch cafe
2 Y D @7; substitute made with | who enjoy | 2. Higher dietary fiber and nutrients | image was used
= | cereal and apple light (2,000mg of dietary fiber) (european style)
-
breakfast
Health beverage é Ele?”ﬁeifggcred inseng by lactic
3 Health made with black Middle- ’ d b . g g by PET package was
beverage garlic and fermented | aged men acid bacteria used
. 3. No artificial additive, natural
red ginseng . .
ingredients
1. Organic vegetables
Health beverage 2. Artificial additive free:
Health made with organic sweetener, coloring agents, Fresh vegetable
4 . All ages N
beverage fruits and preservatives, fat, flavors taste
vegetables. 3. Fortified ingredients: beta-
carotene, lycopene, anthocyanin
Functional gummy Infants,
for kids made with children, |1. Six-years old red ginseng 1. Improve
N . . X . teenagers extract .
- Functional multiple vitamins, . . . . immune
5 . who have | 2. Natural ingredients vitamin C
food minerals and red system
. weak (Acerola concentrate) -
ginseng. Gummy . oy 2. Nourishment
. immune | 3. Zinc
type for children
system

3.2 24 ¥y

HFRA AAF] FoY B L ATHL Ak APATNA TG P} FAD OPA 71 0] §3ho]

Ttk (Na 2014; Yun 2014). O]’E 1 B )ik AZSe) %A Aate] ZAE v 9 B 03%01]"1% 7
AF EA 12702 Bk viEoe] €149 74 d-&(CMGR, Compounded Monthly Growth Rate)& AH8-aH3]
o ZF Al CMGR HARA] ?J-’ng 7 AlEe] 49 dvf AAs o]gste] ARtski.

A clalcielel S ST 28 U S Aokl 32 22 Y AFEE SIT AR 6
RS BRPRS FoH AnslHel Hoel 3HEL of#sa A SITe) uh ofoltle] &7l el %
o DS A 3, AN 4702 THE FAE) AL FAS G BIOE AFIL, 27
A A400] <Table 3> eIl 7 AIFH 72 ARE FHela A AES) Ay oleltlo}2 SITS| Abx
BT % oW By Aol /s Ex WA HelE Fole] AFAow mEaST) wob FlPe wFAA ¥
A% 24 £RHE ANSGom, T 3 @ 5ol o] thE A% Fela Aoz BT,
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[e]
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FHE Aze] BAAE PASW Ver, 18, o—g— Ag8191 07, OPA e ZH%’-E. A3 Aol9 SIT 48 oqaion
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3 * *
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6 16 23 2
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< * *
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* » * 1
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»
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e 19
2.00 028
*
. 29
17 | Non-Creative Area (N-CA) Practical Area (PA)
1.50
200 2.50 3.00 3.50 4.00 4.50

Average Practicality

Figure 2. OPA matrix for new products of ‘H company

Table 6. Result of OPA

OPA Products Originality Practicality

Area (n=32) Mean S.D. Mean S.D.
CA 9(28%) 3.540 0.180 3.488 0.350
OA 4(13%) 3.472 0.235 2.645 0.230

N-CA 11(34%) 2.310 0.101 2.600 0.222
PA 8(25%) 2.540 0.074 3.141 0.182

Total 32(100%) 2.860 0.120 2.990 0.455
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4.2 AARE el A Ade A

4.2.1 OPA ¥ A4z} Axt

OPAS] G AlAIFS] AF-A Aol o3k ko]t A=A gRlatr] flste] 2 AFES &4 F 1270€
5ot & de] CMGR ARE o] &3l SHREE t-testE AASFTE I ZAF <Table 7>9A R ek 2ol CA
2 BFE 971 AlFe CMGRe] Z717F N-CA AlFwH(1171)<] CMGR ghth BA o2 F2l3HAl =a1(p=0.002"),
PAR EH¥ 870 AI3E9] CMGR &% N-CAZ EHE 1171 AET9] CMGR #uth 98t & Ao vehdt
THp=0.039"). 41712 53k CMGRo] mlolUA(-)E Hel 3L vl at2dt 1S on|st=tl, CA A% 2} PA
AFEe A5 viE slgEo] 242 0.267% 2 7.863% ZA, 15.591%2] wiZ 31EHE-S Hols N-CA AlEo] H
sto] Ao $4e AR B 5 Atk o]t A= AEY Aol 255 AFA Aot FosiA =t
= 7)E AT Adaet dAsh= Aloltk(Na 2014; Yun 2014).

O
=1

Table 7. T-test results between the financial performance and creativity level of each OPA areas

OPA CMGR of sales(%) P-Value

Area Mean S.D. CA OA N-CA PA
CA -.267 11.680 1

OA -5.825 20.191 540 1

N-CA -15.591 6.593 .002" 408 1

PA -7.863 8.503 551 .857 .0390" 1

#: p<0.05. =+ p<0.01

42,2 BA2H B7) B4 23}

B AR AF AAFS 843 0] AF ATA Yol vAE P Bleh] se] 2428
HALA S AN, SYRERE AF) LG ST BEAE AT FEASRE AF P
=

=
T WFgoR Hdeto] ARt Ak Ao CMGR #tol A4 Hant 52 458 ‘A aH1478)
w4 23} <Table 8>0l4 Wiz nie} o] & A7t uef 3 5 SHUS 7hew 2842 A4 Al A4
]

3 9 o
HE WA A 2§40 £LFE BT olP] ARH Y1E D = Y= bsHo] Fohitks A% vEhiA L,

l =
S349 A tadE WA agta @ 5 g A0 H4F & ok

ul
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Table 8. Result of logistic regression analysis

Variable B S.E. P-Value
Practicality 2.983 1.422 .036"
Originality 755 .824 .359
Constant -11.353 4.299 .008
. p<0.05
Table 9. Classification results of the 32 selected products using SIT
Case OPA SIT Case OPA SIT
No area Key Idea(s) classification No area Key Idea(s) classification
Removal of oxygen in the Improvement of flavor
1 PA milk to reduce ‘cow’ Subtraction 17 N-CA and digestibility by -
taste fermentation
Intake vitamin C
2 CA Yogurt for breakfast Task unification 18 N-CA deliciously and -
substitute ,
conveniently
Drink black garlic and Gummy formulation
3 PA red ginseng deliciously - 19 N-CA containing red ginseng Task unification
and conveniently which helps kids to eat
Reinforcement of
vegetable ingredients. e e
4 CA Intake essential nutrients MUItlpll.Lfmo.n‘ 20 CA Inqease mn th@ . Multiplication
AR Task unification population of probiotics
drinking juice at the
same time
Gummy formulation Gummy type
5 N-CA contains red ginseng Task unification 21 PA aummy typ Task unification
. . vitamin C
which helps kids to eat
6 PA Make intestine _ 29 PA Suppl_ement thimized for _
comfortable climacteric woman
7 CA Addltlonal‘ tgsk was Task unification 23 CA Yogurt for‘breakfast Task unification
added to existing yogurt substitute
3 N-CA Diet food_was fqrmulated _ 24 PA New flavor _
as jelly stick
Intake vitamin C
9 N-CA deliciously and - 25 OA Diet drink Task unification
conveniently
10 | ca Package printed with - 26 | N-CA Diet food -
popular comics character
Protect functional Task unification,
11 N-CA | Probiotics in powder form Subtraction 27 CA ingredient until use by | Division, Attribute
using dual cap dependency
12 CA Protect liver by drinking | Task unification 28 N-CA Fermegii;ralilslrllgof red Multiplication
13 | PA Supplement for liver - 29 | N-CA | Healthy drink for women -
protection
14 OA Diet drink Task unification 30 PA Yogurt for kids -
Variation of formulation Attribut
15 N-CA | according to the time for d u e‘ 31 OA New health function -
. ependency
taking
o o Protect functional Task unification,
16 | oa | Provide ideal ratio of Subtraction, 32 | CA | ingredient until use by | Division, Attribute
Omega-3 and -6 Multiplication .
using dual cap dependency
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4.3 SIT Atax=+9 A4 A3t

ARl AES Miehs BAA SITY) A8 7FeAdS ATuy] 93] w4 dd AEES 7 Al A4 of
oltjold 7|wkale] SIT AL 2 EF3IAtH<Table 9> #%). =1 23} A4 3270 AF 74e-d 187 A&
(56.25%)°] & 7HA] o] SIT Ahalet 2 #5748 5 3 Ao ebdth(HIEME 4, 16, 27, 32 F 714 ©]
2 5. OPAY] Ul 714 o)A o4 Aol dial thAl 714 SIT Al ETo] Al eE(%)& AHHH S5 83
A4S SRE o] AANAM Y L2 50%E 71E8oH, ‘EA(15.7%) 7t F HAR =31, 11 9] ‘Al A/EAeE
A7 12.5%)', ‘23H8.3%)'9] =M= vebdth

OPA o= AHNW CAG88.9%) AdelA AA 97/ AE = 877k SITZ 7Hg Wol] EFEom,
OA(75.0%)= 470 % 3/M& F HA, YA N-CA45.5%: 5/11)9}F PA(25.0%: 2/8)2] M2 vebgt) F53
e Ao Fo] AUHoR B CAdl Fals AES] 67%(6/9)7F LB o8 EREon] FE o] H
CAdlARE 2 s)9)), o) g} & OPA 99 SIT ¥5F A%E 2953 thA] Ae]shd <Table 10>¥} 2t}

i

N
10

Table 10. SIT classification results distributed by OPA area(Repetition is allowed)

SIT SIT classification results by OPA area
(N OP[? Ar%a explanation : Task T e Attribute
o. of product) rate[%] Subtraction Unification Multiplication| Division Dependency Total
CA®) 88.9(8/9) 0 7 2 2 2 13
OA4) 75.0(3/4) 1 2 1 0 0 4
N-CA(11D) 45.5(5/11) 1 2 1 0 1 5
PA(8) 25.0(2/8) 1 1 0 0 0 2
Total(32) 56.3(18/32) 3 12 4 2 3 24
Percentage of each SIT tools 12.5% 50.0% 15.7% 8.3% 12.5% -

SIT APRLET2 E753= AFT(187)3 2134 2 AEw(147) Atolel el ?%011 ZFel7k YEA
t-testE AFE3] 715381 tH(Table 11). Finke(1990)9) w2 o2 Ao =
Zo|BR, B AT A oA S ST A8 HrHS Folgka At E} B A3} SITE A4
AlFe] Fe)d Wt gh(6.279)0] 1HA 2 AlFwe] o)A ] Wt gh(5.287) B} FAH O froah

r1r 1:t~l

rlr

Zo=z b]'E]'ME]’(D:QOO‘l”).
Table 11. T-test result
Creativity level _
Product Group Mean SD. t P-value
SIT 6.279 1.000 "
Non-SIT 5.287 731 3.116 004
=% p<0.001
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= & 7Fs A : AE719S) HARS AAIES Wdes sag a7 23E

EQ& 2 A5 285 okt v 2tk A, OPA ZHE5E AEAdME A8 5340] 52 %
AR AARES] AFA A7t FHoR w2 AR Uegth 53], d840] A WUt 5 ol
A G 2T oA 7 22 e SRlEit ol Auke A A NEE e AR de
Aol Al AEAR) sEE A Ao Frhs AE qnRik 24, o) 71 A8 AHREE HAR AlA

4 ek 010} AAE AF0R0] FHE A7 Wl I Ao
th ole el AR B ATl ool thest duk A, B AT AENS] AAFE 4F 822 Foly
AR 1A oB, B4 AEH AT EE AR FIF FAHY WA AF dolHE o)
Wtk A, A Bol4 MHES AA ) F9 AFHOlE S ol 83 BATFORA AEA el AF Ao

A o =] Hg FsAS BelFT
2T A58 B8] 9% T AT L 0o gk WA, B AFE 54 430199 AR 24
gdem sha glonw, AEAY Ade] 43 AwaE 99 B Ad ¥ Baw Ao PekAr). 54,
SIT #4614 OPA®] Z914 Qel(CAICR ¥ AFEoIA LB o] Wol $24 & A7) Asr} e 4
3 570 A% Bask ek B, & ATFNAE AF AAF ATH Aol

d
FT[.‘
ko
o

Q1 & (Stewart-Knox et al. 2003; Choi 2010)<

o
Atk whebA Folls Bk vk 2.910] A8 A5 AR A ol ik A&

REFERENCES

Amabile, T. M. 1982. “Social Psychology of Creativity: A Consensual Assessment Technique.” Journal of
Personality and Social Psychology 43(5):997-1013.

Amabile, T. M. 1983. “The Social Psychology of Creativity: A Componential Conceptualization.” Journal of
Personality and Social Psychology 45(2):357-76.

Altshuller, G. S. 1984. Creativity as an Exact Science: The Theory of Solution of Inventive Problems. New York:
Gordon and Breach.

Barney, J. 1991. “Firm Resources and Sustained Competitive Advantage.” Journal of Management 17(1):99-120.

Choi, H, Ree, S. 2010. “An Empirical Study on How the Quality Attribute and the Perceived Quality Effect to the
Customer Attitude for Agricultural Products and Food Industry.” Journal of the Korean Society for Quality
Management 38(1):108-114.

Costa, A. I. A., and Jongen, W. M. F. 2006. “New insights into consumer-led food product development.” Trends



Heo et al. - The Hifect of SIT in the Development of Creative New Food Products
— Focusing on the New Products of ‘H Company — 107

in Food Science and Technology 17:457-465

Finke, R. A. 1990. Creative Imagery: Discoveries and Inventions in Visualization. Hillsdale, NJ: Lawrence Erlbaum
Associates.

Goldenberg, J. 1999. “Toward Identifying the Inventive Templates of New Products : A Channeled Ideation
Approach.” Journal of Marketing Research 36(May):200-210.

Goldenberg, J. 2003. “Finding Your Innovation Sweet Spot.” Havard Business Review.

Horowitz, R. 2001. “ASIT’s Five Thinking Tools with Examples.” TRIZ Journal September:9-15.

Hunt, S., and Morgan, R. 1995. “The Comparative Advantage Theory of Competition.” Journal of Marketing
59(2):1-15.

Im, S., and Workman, J. P. 2004. “Market Orientation and New Product Performance in High-Technology Firms.”
Journal of Marketing 68(2):114-32.

Jung, D., and Kim, H. 2006. “A Study on the Impact of the Organization Traits and New product Creativity on
Development Performance.” Journal of Korean academy of marketing science 16(2):109-32.

Kang, S., Hur, W, Park, K. 2014. “The sources and roles of new product creativity for successful new product
development.” Journal of marketing management research 19(4):123-47.

Ljas, A. 2014. “Consumer-led new product development. case: dairy industry.” MS diss., Lappeenranta University
of Technology.

Linnemann, A. R., Benner, M. Verkerk, R. van Boekel, M. A. 2006. “Consumer-Driven Food Product
Development.” Trends in Food Science & Technology 17(4):184-90.

Lundahl, D. 2011. Breakthrough Food Product Innovation Through Emotions Research: Eliciting Positive
Consumer Emotion. London: Academic Press.

Mayer, R. 1999. “Fifty Years of Creativity Research.” In Sternberg, R. J.(Ed) Handbook of Creativity. 449-460.
Cambridge, UK: Cambridge University Press.

Moskowitz, H., and Hartmann, J. 2008. “Consumer Research: Creating a Solid Base for Innovative Strategies.”
Trends in Food Science & Technology 19(11):581-89.

Na, Y. 2014. “The effect of new product creativity on market performance - Focused on Quirky Products =.” MS
diss., Sungkyunkwan University.

Paletz, S., and Peng, K. 2008. “Implicit Theories of Creativity Across Cultures: Novelty and Appropriateness in
Two Product Domains.” Journal of Cross—Cultural Psychology 39(3):286-302.

Park, Y., Kim, S. 1998. “Application of Creativity Techniques to New Product Development.” Journal of the
Korean Society for Quality Management 26(4):202-218.

Park, Y. 2015. “Quality Management and Creative Innovation.” Journal of the Korean Society for Quality
Management 43(1):1-10.

Scott, S. G., and Bruce, R. A. 1994. “Determinants of Innovative Behavior : A Path Model of Individual Innovation
in the Workplace.” Academy of Management Journal 37(3):580-607.

Sethi, R., Smith, D. S., and Park, C. W. 2001. “Cross-Functional Product Development Teams Creativity and
Innovativeneness of New Consumer Products.” Journal of Marketing Research. 38:73-85

Stern, Y., Taragin, R., and Larry, S. 2007. “New Thought for Food.” Food Technology 61(19): 34-40.

Stewart-Knox, B., Parr, H., Bunting, B., and Mitchell, P. C. 2003. “A Model for Reduced Fat Food Product
Development Success.” Food Quality and Preference 14:583-93.

Van Trijp, H. C. M., and van Kleef, E. 2008. “Newness, Value and New Product Performance.” Trends in Food
Science & Technology 19(11):562-73.

Winger, R., and Wall, G. 2006. “Food product innovation: a background paper (Agricultural and Food Engineering
Working Document 2).” Rome: Food and Agriculture Organization of the United Nations.

Yun, D. 2014. “The inventive thinking applied to the development of creative products : Focusing on the case of
the mobile phone cameras.” MS diss., Sungkyunkwan University.






