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Abstract A survey was conducted on consumer awareness and preferences for representative meat
substitute foods, viz., a meat imitation product, a meat alternative, cultured meat, 3D-printed meat, and
edible insects. The data of 519 participants were included and analyzed for market characteristics and
to identify market segmentation using Exploratory Factor, K-cluster, and Ordered Probit Regression
Analysis. Frequency Analysis showed '20s', 'Capital-Metropolitan City Area', 'Office Workers', 'College
Graduates' and '4 Household Member' were highest while 'Gender' was not significantly different. 3D
printed meat for 'No' and livestock product for 'Yes' from consumers' perception and 3D printed meat
for 'No' and livestock product for 'Yes' from consumers' experience were highest. Livestock product of
item 5 from consumers' inclination (preference) to pay was significantly high. Exploratory Factor
Analysis extracted Five factors, 'Product’, 'Production’, 'Processing-Distribution’, 'Environment’, and
'Individual’. Three clusters were identified by K-means Cluster Analysis. Cross-tabulation analysis of
Cluster Analysis and Frequency Analysis results was used to determine market segmentation. Ordered
Probit Regression Analysis showed two variables accelerated, but 4 variables hindered consumer
preference, and 4 variables were applicable for both. This study provides preliminary data for the
implementation of strategies and systematic support for relevant industry sectors.
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Table 1. Questionnaire Items

1. Comprehensive Survey

Q. Do you know the items below? Q. Have you ever eaten the items below?
1. Meat Imitation Product @ Yes @ No @® Yes @ No
2. Meat Alternative @O Yes @ No @O Yes @ No
3. Cultured Meat @ Yes @ No @ Yes @ No
4. 3D-printed Meat @ Yes @ No @ Yes @ No
5. Edible Insect @ Yes @ No @ Yes ® No
6. Livestock Product @ Yes @ No @ Yes @ No
Q. How much Inclination(Preference) to pay for the items below do you have?
Absolutely not No Medium Slightly yes Absolutely yes

1. Meat Imitation Product ® ) ® @ ®
2. Meat Alternative @® ) ® @ ®
3. Cultured Meat @ @ ® @ ®
4. 3D-printed Meat @ @ ® @ ®
5. Edible Insect @® ® ® @ ®
6. Livestock Product ® ® ® @ ®
Q. If all the items below have the rational price, what is the most preferred food?

@® Meat Imitation @ Meat ® Cultured @ 3D-printed ® Edible ® Livestock

Product Alternative Meat Meat Insect Product

II. Consumer Awareness Survey on Meat Imitation Product, Meat Alternative, Cultured Meat, 3D-printed Meat and Edible Insect

Q. How do you think the items below to Eat or Purchase or Prefer Meat Imitation Product, Meat Alternative, Cultured Meat, 3D-printed
Meat and Edible Insect in order to substitute for Livestock Product?

Abs;)i)uttely No Medium Positive Alpjzcs)ihsiireely
1. Flavor ©) @ ® @ ®
2. Texture [©] @ ® @ ®
3. Price )] @ ® @ ®
4. Nutrition ® ©)] ® @ ®
5. Freshness ® ©)] ® @ ®
6. Shape ® ©)] ® @ ®
7. Smell ® ©)] ® @ ®
8. Convenience of Cooking ® ©)] ® @ ®
9. Waste Water ® ©)] ® @ ®
10. Stench ® @ ® @ ®
11. Slaughter ® @ ® @ ®
12. Production Method @ ©)] ® @ ®
13. Ethical Issue [©] @) ® @ ®
14. Religion ® @ ® @ ®
15. Individual Faith @® @ ® @ ®
16. Animal Welfare ® @ ® @ ®
17. Carbon Emission Reduction ® @ ® @ ®
18. Food Security @ ) ® @ ®
19. Energy Saving @® @ ® @ ®
20. Reputation ® @ ® @ ®
21. Promotion of Seller ® @ ® @ ®
22. Variety of Options ® @ ® @ ®
23. Convenience of Purchase ] @ ® @ ®
24. Manufacturing Process )] @ ® @ ®
25. Food Safety ® @ ® @ ®
26. Curiosity [©) @ ® @ ®
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Table 2. Basic Statistics
i H219] Q17 EA9] Wiz EA AIH= Table 49+ Ztt.
Meat Meat Cultured |3D-pri| Edible |Livesto ?_]_X] 04—‘?‘—01]*1 ‘E‘E‘q"‘i‘ 5D—r—]‘—ﬂ5"‘%‘0] 399%(769%)
Imitation| Alternative | Meat | nted | Insect | ck o= 7}& wWoly ‘oby QtFl QubEANEo] 512%
5 - o
Valid 519 519 519 519 | 519 | 519 0 .o o /\i T
] = o 7}&} wlok
Invalid 0 0 0 0 0 0 ©8.7%)°1 Hhe- = [Cl
Mean 3.73 3.23 2.57 2.18 | 2.15 | 431
Min. 1 1 1 1 1 1 Table 4. Characteristics of Consumers' Perception
Max. 5 5 5 5 5 5
I don't know I know Total
Spec.
N % N % N %
Table 3. Demographic Characteristics I
Meat Imitation | - 39| 53 | 4g1 | 927 | 519 | 100
Product
Spec. N * Meat Alternative| 57 | 11 | 462 | 89 | 519 | 100
Gender I;Aalel 546 4;2 Cultured Meat | 280 | 53.9 | 239 | 46.1 | 519 | 100
Ue:a 620 1753 52'9 3D Printed Meat| 399 | 76.9 | 120 | 23.1 | 519 | 100
ndaer .
2029 132 254 Edible Insect 121 23.3 398 76.7 519 100
30~39 74 143 Livestock 7 1.3 512 98.7 519 100
Age
40~49 78 15.0
50~59 93 17.9
Resid | Metropolitan City 279 53.8 E} %] ofl_[_oﬂ}\—] ‘Eﬂ‘ﬂ% Zo ] ‘3}1:}’% BDEﬂE%O]
esidential N . s
hrea [T of Clty 1[853 408%(06.0%) 0% 7Kg BT ‘HolR Aol Jrf i I
Village of County/City 67 12.9
Public Official 94 18.1 . h o ¢ , X
Self-employment 7 3.7 Table 5. Characteristics of Consumers' Experience
Professional 59 11.4 I have not eaten | I have ever eaten | Total
Occupation | Housewife 28 5.4 Spec. N ” N ” N %
Student 86 16.6 > > .
Office Worker 84 16.2 Meat Iitation 5 52 | 492 | 948 |[519]100
Others 97 18.7
Below 1m. won 11 2.1 Ahifi;tive 160 | 308 | 359 692 |519]100
Monthly R won 33 6.4 Cultured Meat| 471 | 908 | 48 9.2 [519]100
H b Sid 2m. ~ 3m. won 96 18.5 3D Printed
ouseno Il
Income 3m. ~ 4m. won 72 13.9 Meat 498 96 21 4 519|100
4m. ~ 5m._won 84 16.2 Edible Insect | 386 | 744 | 133 | 256 |519]100
Above 5 m. won 225 430 Livestock 17 33 502 96.7 |519100
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Table 7. Most Preferred Item by Assuming All Prices Are Affordable

Most Preferred Item

Mea;rirglilt;tion Meat Alternative | Cultured Meat |3D Printed Meat| Edible Insect Livestock Total
N 31 52 7 4 3 422 519
% 6 10 1.3 0.8 0.6 81.3 100
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Table 8. Explorator Factor Analysis Results

Factor Variance .
Communa . Cronbach
Spec. Product Production |Process:Distribu| Community Individual lity Explained s a
(t1) ) tion(f3) (4) (t5) 9
Texture .827 .020 .166 .027 .053 .690
Smell .805 .086 143 -.001 112 716
Flavor .802 .015 .192 .066 .072 427
Freshness 797 .054 .158 121 .055 559
Shape 704 142 .195 .063 116 681 21.808 920
Nutrition .681 .188 155 .188 .004 571
Convenience 653 114 252 100 068 689
of Cooking
Price .629 .002 152 .089 -.027 517
Stench 120 .867 .066 175 .040 768
Slaughter .026 .847 135 142 .201 .802
Waste Water 139 .844 .068 178 .018 797 16.218 921
Production
Method .090 .786 139 214 .235 747
Ethical Issue .069 .568 152 .305 414 .615
Convenience 386 029 661 125 017 753
of Purchase
Variety 311 161 653 293 043 789
of Options
Promotion 238 114 643 062 188 730 10.443 847
of Seller
Manufacturing
P .370 175 579 262 .156 773
rocess
Reputation 221 137 516 126 347 .823
Energy Saving 147 333 235 .781 .160 470
Food Security .199 .295 212 759 .161 522 9.566 909
Carbon Emission 110 402 203 681 227 637
Reduction
Individual Faith .097 .183 174 226 .815 .603
8.375 .880

Religion .074 218 156 .106 .815 .596

Notes: 1) Extraction Method: Principal Axis Factoring,
Rotation Method: Varimax with Kaiser Normalization, Rotation converged in 6 iterations.

2) KMO Measure of Sampling Adequacy = 0.901, Bartlett's Test of Sphericity )(2 = 8944.88.

* 2.866
25 2.578
<2355
= \
1.5
4
0.5
™ 0.363 oY 2
0.38% 0.24+ 0229 38399 c.2a» g7al 2 39% o2
& &13—ig=§§5 g5:438 gég? o-o8® O-10 giggf 844 @é
o 2 < [ 8 10

—e— Cluster 1

s i 2
692 9.04> 5:087-0.088 o
1

14

Note: Absolute Coordination Change on All Centroids is 0.000, Minimum Distance between Initial Centroids is 6.416.

Fig. 1. Variation of Cluster Centroids
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Table 9. K-means Cluster Analysis Results

Cluster Group ANOVA
Factor
G(r];)zlgz)l C(};:;g 2)2 %;21111633)3 F-value P-value

Product(f1) 2.28 2.93 3.23 40.090 .000
Production(f2) 1.80 2.97 4.03 241.701 .000
Process-Distribution(f3) 1.88 2.95 3.36 138.043 .000
Community(f4) 1.73 3.48 4.28 386.639 .000
Individual(f5) 1.41 2.28 3.81 294.902 .000

Table 10. Segmentation by Demographic Characteristics

S Group 1 Group 2 Group 3 Pearson Approx.
pec. (n=84) (n=272) (n=163) Chi-square Probability
Male 46(18.7%) 131(53.3%) 69(28.0%) "
Gender Female 38(13.9% 141651.6%) 94(34.4%) 3:569™ 0.168
Under 20s 2(13.3%) 4(26.7%) 9(60.0%)
20s 22(16.7%) 59(44.7%) 51(38.6%)
305 11(14.9%) 38(51.4%) 25(33.8%) "
Age 405 1215.4%) 4567.7%) 2126.9% 197607 0052
50s 22(23.7%) 51(54.8%) 20(21.5%)
Over 60s 15(11.8%) 75(59.1%) 37(29.1%)
Residential Village of County/City 11(16.4%) 33(49.3%) 23(34.3%)
Area Town of City 23(13.3%) 86(49.7%) 64(37.0%) 5.541% 0.236
Metropolitan City 50(17.9%) 153(54.8%) 76(27.2%)
Elem. School or below 2(33.3%) 1(16.7%) 3(50.0%)
Middle School 1(8.3%) 7(58.3%) 4(33.3%)
Education High School 19(14.5%) 66(50.4%) 46(35.1%) 11.178° 0.192
Collage 50(19.5%) 138(53.7%) 69(26.8%)
Graduate School or above 12(10.6%) 60(53.1%) 41(36.3%)
Office Worker 15(16.0%) 48(51.1%) 31(33.0%)
Professional 12(16.9%) 38(53.5%) 21(29.6%)
Self-employment 9(15.3%) 33(55.9%) 17(28.8%)
Occupation Public Official 2(7.1%) 18(64.3%) 8(28.6%) 15.344%* 0.223
Student 12(14.0%) 35(40.7%) 39(45.3%)
Housewife 15(17.9%) 51(60.7%) 18(21.4%)
Others 19(19.6%) 49(50.5%) 29(29.9%)
Below 1m. won 2(18.2%) 5(45.5%) 4(36.4%)
Im. ~ 2m. won 5(15.2%) 17(51.5%) 11(33.3%)
lonebly 2m. ~ 3m. won 12012.5% 5153.1%) 334.4%) ” 0.867
e 3m. ~ 4m. won 10(13.9%) 40(55.6%) 22(30.6%) 5344 '
4m. ~ 5m. won 12(14.3%) 50(59.5%) 22(26.2%)
Above 5 m. won 43(19.3%) 109(48.9%) 71(31.8%)
1 3(6.7%) 24(53.3%) 18(40.0%)
2 10(12.2%) 46(56.1%) 26(31.7%)
Number of 3 20(16.9%) 64(54.2%) 34(28.8%)
Family 4 38(17.8%) 110(51.4%) 66(30.8%) 15.393" 0.352
Members 5 11(23.9%) 21(45.7%) 14(30.4%)
6 1(8.3%) 7(58.3%) 4(33.3%)
8 1(100.0%) 0(0.0%) 0(0.0%)
Notes:

1) Gender: a.0cell(0.0%) has the expected frequency less than five 5, the minimum expected frequency is 39.82.

2) Age: a.2cell(11.1%) has the expected frequency less than five 5, the minimum expected frequency is 2.43.

3) Residential Area: a.0cell(0.0%) has the expected frequency less than five 5, the minimum expected frequency is 10.84.

4) Education: a.5cell(33.3%) has the expected frequency less than five 5, the minimum expected frequency is 0.97.

5) Occupation: a.lcell(4.8%) has the expected frequency less than five 5, the minimum expected frequency is 4.53.

6) Monthly Household Income: a.2cell(11.1%) has the expected frequency less than five 5, the minimum expected frequency is 1.78.

7) Number of Family Members: a.8cell(33.3%)has the expected frequency less than five 5, the minimum expected frequency is 0.16.
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Table 11. Characteristics of Preference Groups

Spec. Group 1 (n=84) Group 2 (n=272) Group 3 (n=163)
Slightly higher proportion of Men to| Slightly higher proportion of Women |Fairly higher proportion of Women
Gender
Women to Men to Men
Age Similarly higher proportion of 20s Proportion of over 60s with the Proportion of over 20s with the

and 50s to others

highest of all

highest of all

Residential Area

Proportion of Metropolitan City with
the highest of all

Proportion of Metropolitan City with
the highest of all

Proportion of Metropolitan City
with the highest of all

Proportion of College Graduates

Proportion of College Graduates with

Proportion of College Graduates

Education with the highest of all the highest of all with the highest of all
Proportion of Others with the Proportion of Housewife with the
. highest of all, fairly similar highest of all, fairly similar Proportion of Student with the
Occupation

proportion of Office Worker and
Housewife

proportions of Office Worker and
Others

highest of all

Monthly Household
Income

Proportion of Above 5 m. won with
more than the half

Proportion of Above 5 m. won with
almost the half

Proportion of Above 5 m. won
with almost the half

Number of Family

Proportion of 4 members with the

Proportion of 4 members with almost

Proportion of 4 members with n

Members highest of all the half almost the half
Table 12. Ordinal Probit Regression Analysis Results
Variabl Meat Imitation Meat Cultured 3D Printed Edible
artable Product Alternative Meat Meat Insect
Gender -0.0300 0.1862* -0.0830 -0.0626 -0.2737*
(0.0980) (0.0951) (0.0960) (0.0980) (0.1062)
Ace -0.2439™** -0.0295 -0.0553* -0.0118 -0.1947***
& (0.3336) (0.0315) (0.0318) (0.0322) (0.0355)
Demograp Residential -0.0601 0.1146 0.0155 0.0222 -0.0089
hic Area (0.0683) (0.0664) (0.0670) (0.0684) (0.0733)
Characteri Educart 0.0454 -0.0524 -0.1680*** -0.194 1%+ -0.0028
sties ucation (0.6364) (0.0622) (0.0630) (0.0684) (0.0687)
Monthly Household 0.1017%*** 0.0276 -0.0297 -0.0747** 0.12171%**
Income (0.0351) (0.0340) (0.0345) (0.0351) (0.0375)
Number of -0.0373 -0.0157 -0.0167 -0.0053 -0.1015™*
Family Members (0.0429) (0.0418) (0.0419) (0.0425) (0.0471)
Product 0.2213"** 0.2310*** 0.3921%** 0.42271%* -0.0964
(Factor 1) (0.0810) (0.0689) (0.0705) (0.0730) (0.0770)
Production 0.0661 0.0447 0.0790 0.1380™* -0.0186
(Factor 2) (0.0599) (0.0581) (0.0587) (0.0602) (0.0652)
Fact Process-Distribution -0.0217 0.0926 0.0790 0.1471* -0.2407***
actors (Factor 3) (0.0810) 0.0792) (0.0799) (0.0823) (0.0920)
Community 0.0614 0.183 1% 0.1491* 0.0378 -0.2075%**
(Factor 4) (0.0625) (0.0614) (0.0620) (0.0641) (0.0689)
Individual -0.0124 0.0156 -0.0310 -0.0572 -0.1011*
(Factor 5) (0.0494) (0.4751) (0.0476) (0.0490) (0.0548)
#of N 519 519 519 519 519
LR chi2 96.08 81.77 112.22 110.87 72.61
Probychi2 0.0000 0.0000 0.0000 0.0000 0.0000
Pseudo R2 0.0694 0.0522 0.0753 0.0779 0.0636
Log Likelihood -664.5300 -742.7967 -689.1641 -655.9876 -534.3630

Note: 1) * p<0.1, ** p<0.05, ** p<0.01, 2) Standard Errors in parentheses
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