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Abstract

The purpose of this study was to provide basic data for future research and suggest product development and market
segmentation strategies by identifying the perceptions and consumption behaviors of vegetarians in each segment of the
vegetarian market. According to food consumption value, a total of three market segments were derived, and the markets
were named based on their characteristics, including ‘environment and animal protection’, ‘multiple consideration’ and ‘low
interest’. As a result of analyzing the perception of vegetarian-based food, “environment and animal protection” and
“multiple consideration” presented positive perceptions of a vegetarian food product. Conversely, the group stating low
interest expressed negative perceptions of the vegetarian food product. An analysis of the requirements for development for
vegetarian-based foods products (eg. aquafaba), indicated that the development requirements for all products, except
cultured and processed meats, were high.?Considerable demand was observed for vegetarian menus and vegetarian
restaurants. As a result of the analysis on the necessity of the elements of the vegetarian restaurant menu, the subjects that
stated “multiple consideration” had significantly higher awareness of issues related to vegetarian foods than others.
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<Table 1> Exploratory factor analysis and reliability analysis of food consumption value attributes

Factor Eigen Cronbach’s
Factors Items Loadin Value
s (Variance)
When 1 choose food, I care about whether additives or preservatives are used. 0.81
When I choose food, I care about whether or not artificial ingredients are used. 0.78
When 1 choose food, 1 care about whether it is contaminated with harmful 073
. bacteria or viruses. ’ 431
Hygiene and Safety L 0.90
When 1 choose food, I care about food poisoning 0.71 (17.24)
When 1 choose food, I pay attention to whether the food is thoroughly hygienic 0.70
and manufactured safely. '
I check food-related information when I purchase food. 0.59
When 1 choose food, 1 care about calories. 0.86
When 1 choose food, I consider whether they help with weight loss. 0.82
When I choose food, I care about the fat content. 0.82 3.75
Health Awareness . 0.90
When 1 choose food, 1 care about the sodium content. 0.64 (15.02)
When 1 choose food, I care about the sugar content. 0.63
When I choose food, I pay attention to their vitamin and mineral content. 0.61
When I choose food, I think it's important to have the right price. 0.82
Pri When 1 choose food, I consider the value of the product to be important. 0.79 342 0.88
rice .
When 1 choose food, it is important to be able to afford it economically. 0.76 (13.67)
When I choose food, I consider valuably practicality. 0.64
Due to reckless actions to secure food resources, the current earth has reached 0.84
the limit of unbearable damage. ’
If the current environmental problems caused by reckless actions to secure food
. resources are left as they are, future generations may be greatly threatened in 0.79
Environmental terms of sustainability. 3.29 0.92
Concern . . . . (13.16)
Environmental pollution caused by reckless actions to secure food resources is 078
threatening our planet. '
The balance between nature and ecosystem is very fragile and can be easily 075
broken by reckless actions to secure food resources. '
When 1 choose food, I consider appearance to be important. 0.79
Product When I choose food, I consider smell to be important. 0.62 (;'ig) 0.70
When I choose food, the right amount is important. 0.51
Animal Testing on animals for food and medical research is unacceptable. 0.90 1.72 081
Welfare It is unacceptable for animals such as cattle and pigs to be raised for food. 0.89 (6.88) '
KMO (Kaiser Meyer Olikin Measure of Sampling Adequacy)=0.913
Bartlett’s Test of Sphericity (x*=5851.656, p<0.000), Total variance extracted=73.424%
2 A EA=AE YERE KMO (Kaiser-Meyer-Olkin)y= =3 A4S A A, F 33579 SRSl e J
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<Table 2> Cluster analysis according to food consumption value attributes Mean+SD
Cluster Environrflitz)rt1 I:mld animal Multij lgr::):rrl)si%ieration S S
1 . P Low interest Group Mean+SD F-value®
Factor protection Group Group (n=110, 32.8%)
(n=83, 24.8%) (=142, 42.4%) b SR
Product 4.82+1.14" 5.69+0.80° 4.57+0.94° 5.11£1.07 49.70%**
Price 6.07+0.75° 6.29+0.70° 4.84+1.01¢ 5.76£1.05 103.70%**
Health Awareness 3.60£1.31°¢ 5.78+0.82% 4.55+0.90° 4.83+1.33 134.08%**
Hygiene and Safety 5.51+1.20° 5.94+1.05* 4.65+1.05° 541£1.22 43.83%**
Environmental Concern 6.69+0.42% 6.59+0.51* 4.63+0.94° 5.97£1.15 331.36%**
Animal Welfare 4.28+2.09* 4.44+1.99° 3.57+1.16° 4.12+1.83 7.81%%*

1: Strongly disagree, 7: Strongly agree

2a<: Different letters within a row are significantly different at p<0.05 by Duncan’s multiple range test
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<Table 3> Demographic characteristics and Cluster analysis n(%)
Group 1 Group 2 Group 3
characteristics f;z:;n;rrlzgczgi Multiple Gcrzrllls;deratlon Lov(v} rlcr)ll'i;rest N%) 20
Group (n=83, 24.8%) (n=142, 42.4%) (n=110, 32.8%)
Gender Male 21(25.3) 44(31.0) 57(51.8) 122(36.4) 17.51%%*
Female 62(74.7) 98(69.0) 53(48.2) 213(63.6) df=2
19-29 20(24.1) 25(17.6) 20(18.2) 65(19.4)
Age 30-39 28(33.7) 29(20.4) 25(22.7) 82(24.5) 949
40-49 16(19.3) 37(26.1) 30(27.3) 83(24.8) df=6
Above 50 19(22.9) 51(35.9) 35(31.8) 105(31.3)
Married 54(65.1) 70(49.3) 45(40.9) 169(50.4)
Marital Unmarried 28(33.7) 62(43.7) 62(56.4) 152(45.4) 16.13%
status df=4
Etc 1(1.2) 10(7.0) 32.7) 14(4.2)
High school or less 7(8.4) 20(14.1) 22(20.0) 49(14.6)
. College 15(18.1) 14(9.9) 16(14.5) 45(13.4) 928
Education L
University 49(59.0) 83(58.5) 60(54.5) 192(57.3) df=6
Graduate School 12(14.5) 25(17.6) 12(10.9) 49(14.6)
Student 9(10.8) 8(5.6) 9(8.2) 26(7.8)
Office Worker 35(42.2) 49(34.5) 44(40.0) 128(38.2)
Self-employment 2(2.4) 12(8.5) 13(11.8) 27(8.1)
Housewife 3(3.6) 16(11.3) 13(11.8) 32(9.6)
Occupation Service 6(7.2) 12(8.5) 6(5.5) 24(7.2) j;llz
public official worker 4(4.8) 6(4.2) 9(8.2) 19(5.7)
agriculture and fishery 1(1.2) 1(0.7) 1(0.9) 3(0.9)
Professional 15(18.1) 18(12.7) 9(8.2) 42(12.5)
Etc. 8(9.6) 20(14.1) 6(5.5) 34(10.1)
Below 150 5(6.0) 12(8.5) 12(10.9) 29(8.7)
150-200 7(8.4) 16(11.3) 13(11.8) 36(10.7)
200-300 17(20.5) 25(17.6) 18(16.4) 60(17.9)
Monthly Income 300-400 24(28.9) 15(10.6) 24(21.8) 63(18.8) 22.89
(10,000 KRW)  400-500 12(14.5) 20(14.1) 11(10.0) 43(12.8) di=14
500-600 7(8.4) 16(11.3) 13(11.8) 36(10.7)
600-700 8(9.6) 16(11.3) 11(10.0) 35(104)
Above 700 3(3.6) 22(15.5) 8(7.3) 33(9.9)
Total 83(100.0) 142(100.0) 110(100.0) 335(100.0)
D¥xp< 01, ¥**p< 001
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<Table 4> Perception of Vegetarian-based Food by Cluster Mean+SD
Group 1 Group 2 Group 3
Item " En.V1ronment @d Multiple consideration Low interest MeantSD Fvalue?
animal protection Group Group
Group (n=383, 24.8%) (n=142, 42.4%) (=110, 32.8%)
Vegetarian food seems to have no taste. 2.08+1.45 2.71+1.78° 3.81+£1.49° 2.92+1.74 29,1 5%*x
Vegetarian foods should be cheaper than 4.1941.92° 4704175 4355129 4.46+1.67 2.83
meat-based foods.
Vegetarian food will grow in popularity in 6.0621.04° 6.1520.89° 4775119 5.68+121 62.64%%*
the future.
IfOZVéSh there was more variety of vegetarian 6.59+0.70° 6.57+0.69° 49451318 6045121 112.62%%
1 hope there will be more places that sell a 6.59:0.75" 6.47:0.82° 493+118° 5994120  106.05%**
variety of vegetarian foods in the future.
I am curious about vegetarian-based foods. 6.36+0.98" 6.30+0.92° 478+121° 5.824+1.26 81.63%**
If I have the chance, T would like to buy 6.4040.98" 6.38+0.90" 476£133°  5.85£1.32 83.88%+*
vegetarian-based foods.
Vegetarian foods are likely to lack nutrients 2.17£1.49° 2.93+1.86° 42141317 3.16£1.79 40.70%**
D1: Strongly Disagree, 7: Strongly Agree
2a<: Different letters within a row are significantly different at p<0.05 by Duncan’s multiple range test
Drkkp<().001
<Table 5> Demand for Development of Vegetarian-based Food Products by Cluster Mean+SD
Group 1 Group 2 Group 3
Ttem" En.V1ronment @d Multiple consideration Low interest MeantSD Fvalue?
animal protection Group Group
Group (n=383, 24.8%) (n=142, 42.4%) (=110, 32.8%)
Soybean meat and processed products 5.43+1.79% 5.89+1.36° 4.61+1.42° 5.36=1.59 23 11%**
Wheat meat and processed products 4.82+1.93° 5.54+1.62* 4.48+1.39° 5.01+1.70 13.84%**
Cultured meats and processed products 3.80+£1.99° 4.77+1.95* 4.43+1.24° 4.41£1.80 8.00%**
Dairy substitutes 5.92+1.49* 6.04+1.19° 4.80£1.15° 5.60+1.38 33.61%**
Plant based Milk 5.9441.53* 6.12+1.16° 4.65+1.20° 5.59+1.43 45.64%**
Plant based fermented milk 5.59+1.63° 6.01£1.25° 4.69+1.17° 5.47+1.44 30.83%%*
Plant based butter 5.73+1.70* 5.81+1.36* 4.67+131° 5.42+1.52 22.20%**
Plant based cheese 6.00£1.62° 6.03+1.32° 4.69+1.28° 5.58+1.52 33.78%**
Plant based cream 5.73+1.68* 5.84+1.39* 451x1.14° 5.38+1.52 31.83%%*
Plant based ice cream 5.78+1.55% 5.96+1.33* 4.69+1.18° 5.50+1.46 30.23%**
Plant based sauces and dressings 5.93+1.22% 6.01+£1.24° 4.76+1.26° 5.58+1.36 35.74%**
Plant based seasoning 5.72+1.46* 5.87+1.28" 444130 5.36+1.48 39.57%%*
Egg substitute 5.29+1.99* 5.68+1.52% 4.50+1.33° 5.19+1.67 17.15%%*
Plant based (vegetarian) ready-to-eat food 6.05+1.40° 6.10+£1.13% 4.69+1.25° 5.62+1.40 46.45%**
Plant based (vegetarian) convenience food 5.83£1.60% 5.99+1.26* 4.78+127° 5.55+1.45 26.96%**
Plant based (vegetarian) meal kit 5.40£1.71° 5.82+1.34° 4.57+1.42¢ 5.30+£1.55 22.66%**
Plant based (vegetarian) confectionery 5.63£1.54* 5.89+£1.23% 4.63+1.35° 5.41£1.46 28.72%**
Plant based (vegetarian) breads 5.88+1.23* 6.06+1.25" 4.72+135° 5.58+1.41 37.36%%*
Plant based (vegetarian) premix 5.16£1.72° 5.63£1.43° 4.45+1.24¢ 5.13£1.53 20.55%**

D1: Strongly Disagree, 7: Strongly Agree
2)a-c.

%p<0.001

: Different letters within a row are significantly different at p<0.05 by Duncan’s multiple range test
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<Table 6> Perception of Vegetarian Restaurant by Cluster

ANA 7R E T Al FFE TR FR% Akl
oh &H|RbEe] A AR u] Gt A7l tig 9
7} EA3812 12 (Corrin & Papadopoulos 2017; Fehér
et al. 2020), AE7HFEE A2 719R2F 7 A] Bk et
Ao 4% AFo] Fasithe HE Axsty vt
(Mikinen et al. 2016; Sethi et al. 2016; McClements
2020).

6. T AAL Aol Chet 914

28 A4 gl e A4S BHF Ao <Table
6> ANSIG SH FHOZ BAG A3k, A 97
Dot WS Whske 247l & o Beklow FAn
7k 7V A etk theo, 1807 "ok A4 9
Fo] A WEARIT Ak, W 7he Aelo] ATl
Aekd @A AN 9T AT olg APl Utk #0= B
Uebgh, 28 Aolg B4 Ak, A4 e w7}
£ 947 HPuct Aslo} Prhe FES AF =
JEol FAHOR fo152) Rolvh ekttt 87 %
59 et dEved gaedE Ay S48 o
A2 vl thal FH R A4 B Tke A2
Bz A A AF 4 olg oIFe] ek
S0l Guol feldom Bl vehd) v, A A2
o W HAe £57 AF Aguck Ashok ek, A
4ol e4e A o] gl A Lk FRAME 4B

g
g uo] folspl e A4 LRt

o2 MH i I
ol T oot flo

o
NS

-

I

MeantSD

Group 1
Environment and

TItem"

Group 2 Group 3

Multiple consideration Low interest MeantSD  F-value?

animal protection Group Group

Group (n=83, 24.8%)

(=142, 424%)  (n=110, 32.8%)

Vegetarian food seems to be suitable for dining out

menu.

The food at the vegetarian restaurant doesn't seem to
taste good.

Vegetarian restaurant menu prices should be lower
than meat-based restaurants.

Vegetarian restaurants will grow in popularity in the
future.

I wish there were more restaurants offering a variety
of vegetarian menus.

I am curious about the menus sold at vegetarian
restaurants.

If T have a chance, I want to visit a vegetarian
restaurant.

If my close acquaintance is vegetarian, I am willing

to go to a vegetarian restaurant together.

5.47+1.582

2.05+1.39°

4.04+1.76

5.82+1.13*

6.54+0.97"

6.36+1.13"

6.47+0.99*

6.48+1.04°

5.38+1.66" 4.13£1.31"  4.99£1.64 26.08%**
2.93+1.87° 39241300  3.04+1.74 3335%xx
4.46+1.76® 458118 440£1.61 299
5.94+1.00° 475£1.14° 5524120 41.85%%*
6.42+0.87* 4.86£1.14° 594124 97.59%%*
6.27+0.93° 4.69£125"  5.77+1.33  80.10%**
6.39+0.91° 4.69+137°  5.85t137  90.70%%*
6.33+1.00° 4.62+£132°  581£140 91.77%%*

D1: Strongly Disagree, 7: Strongly Agree

2 Different letters within a row are significantly different at p<0.05 by Duncan’s multiple range test

Da%p<0.001



<Table 7> Needs for vegetarian restaurant menu board components by cluster Mean+SD
Group 1 Group 2 Group 3
Group (n=83, 24.8%) (n=142, 42.4%) (n=110, 32.8%)
Vegetarian menu Board 5.96+1.37% 6.25+1.00" 4.75+1.38" 5.69+1.40 48.79%**
Vegan mark 6.37+£1.02° 6.27+1.00° 4.65£1.17° 5.76+1.32 90.65%**
Nutrition Labeling 6.19+1.17° 6.37+0.83* 4.86+1.29° 5.83+1.28 66.02%**
Food Ingredients Labeling 6.40+£0.91* 6.38+0.88" 491£1.12° 5.90+1.19 85.16%**
Country of Origin Labeling 6.23£1.17° 6.40+£0.92* 491£1.25° 5.87+1.29 63.25%%*
Carbon Emissions of Ingredients and Menu Labeling 5.80+1.51* 5.94+1.14° 4.58+1.29° 5.46+1.43 37.97*%*
Organic Labeling 6.02+1.14* 6.26+1.02* 4.83£1.14° 5.73£1.26 57.48***
Non-GMO Labeling 6.28+1.00° 6.25+1.06* 4.77£121° 5.77£1.30 68.24***
Selection for Vegetarian Menu Option 6.08+1.40* 6.15+1.06* 4.80£1.20° 5.69+1.35 45.53%**
Selection for Local Food Option 5.58+1.42° 5.94+1.07% 4.65+1.26° 5.4341.35 34.70%***

D1: Strongly Disagree, 7: Strongly Agree
2)a-c.

D%p<0.001
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