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A Study on Consumers Value Perception of Fruits
and Vegetables Grown in Smart Farm

Kim, Seong-Hwi - Lee, Choon-So0

This study investigated consumers’ perception of fruits and vegetables grown in
smart farms to stimulate the sale of agricultural products grown in smart farms. To
this end, a survey was conducted on 1,050 consumers. The main results are as
follows. First, 58.6% of respondents knew about smart farms, and they perceived
fruits and vegetables grown in smart farms as more valuable than those grown in
conventional facilities. In the detailed values, values of safety and environmental
damage reduction were perceived to be of greatest value among five values. Second,
as a result of investigating the importance of smart farm cultivation information in
comparison with price, the most respondents emphasized both smart farm cultiva-
tion information and price information, and smart farm cultivation information was
compared with price information. Cases were investigated to be more important
with slight differences. Third, 41.4% of respondents had the price premium payment
intention for fruit and vegetables grown in smart farms. Fourth, as a result of
analyzing variables affecting the premium intention, the higher the health value
among five values was recognized and the more important the smart farm cultiva-
tion information was, the higher the premium payment intention was.

Key words : fruit and vegetables, premium payment intention, smart farm, value
perception, willingness to pay (WTP)
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Fruits and vegetables are vegetables for fruit use, such as
paprika, strawberries, tomatoes, melons, cucumbers,

watermelons, and peppers.

Fig. 1. Explanation of fruit and vegetables presented to the surveyed consumers.
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Q. Please rank the attractiveness of the benefits offered when purchasing fruit and vegetables for a
certain amount or repurchase. However, the monetary value of the benefits offered is the same,
and the most attractive benefits can be evaluated as the top priority.

Benefit Rank

Payment of gift vouchers or product exchange vouchers

Discount on fruits and vegetables

Additional gifts of fresh agricultural products

Additional gift of industrial products

~l~ |~ |~ |~
~ |~ |~ |~ |~

Offer points or membership

Fig. 2. Questions and options to investigate the attractiveness of fruit and vegetables
purchases.
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O Smart farm

- Farms that utilize Information and Communication Technology
(ICT) to remotely and automatically monitor the growing
environment of crops and manage production without time and
space constraints
Advantage: Contribute to the improvement of quality and
productivity of cultivated agricultural products and the reduc- |
tion of labor time and input of chemical fertilizers and pesti- ’}“
cides through precise cultivation environment control and management
Disadvantage: High initial installation costs, poor device-to-device compatibility or lack of com-
munication infrastructure may result in poor operational efficiency and require additional opera-
tional experience and training for farmers to make good use of their facilities

Fig. 3. Explanation of the smart farm for the survey of the feeling of fruit and vegetables
grown in smart farm.
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Table 1. Characteristics of survey respondents
Freq. | Per. Freq. | Per.

Gender 1,050 | 100.0 || Occupation 1,050 | 100.0
Male 529 | 504 Office job 414 | 39.4
Female 521 | 49.6 Production 45 4.3
Age group 1,050 | 100.0 Profession 104 9.9
18~19 28 2.7 Service and sales 93 8.9
20s 190 | 18.1 Self-ownership 88 8.4
30s 192 183 Public official 31 3.0
40s 2251 214 Homemaker 144 | 13.7
50s 233 | 222 Student 65 6.2
60s 182 173 Others 66 6.3
Residence 1,050 | 100.0 || Martial status 1,050 | 100.0
Seoul 285 | 27.1 Single 388 | 37.0
Gyeonggi 396 | 377 Married 637 | 60.7
Daegu 68 6.5 Others 25 2.4
Incheon 87 8.3 || Number of household members 1,050 | 100.0
Gwangju 43 4.1 One 154 | 14.7
Daejeon 43 4.1 Two 218 | 20.8
Ulsan 32 3.0 Three 275 | 26.2
Busan 96 9.1 Four 345 | 329
Level of education 1,050 | 100.0 More than five 58 5.5
Less than middle school 14 1.3 || Family members under the age of 18 1,050 | 100.0
High school 198 | 18.9 Yes 308 | 29.3
College or University Graduate 733 | 69.8 No 742 | 70.7
More than graduate school 105 | 10.0 || Agricultural and rural attachment 1,050 | 100.0
Monthly household income (won)| 1,050 | 100.0 Not interested at all 6 0.6
below 0.99 million 24 23 Not interested 108 | 10.3
1.00 ~ 1.99 million 51 4.9 Normal 378 | 36.0
2.00 ~ 2.99 million 167 | 159 Somewhat interested 452 | 43.0
3.00 ~ 3.99 million 207 | 197 Very interested 106 | 10.1
4.00 ~ 4.99 million 177 16.9 || Early Adopter or not 1,050 | 100.0
5.00 ~ 5.99 million 114| 109 Not at all 86 8.2
6.00 ~ 6.99 million 91 8.7 Not really 494 | 47.0
7.00 ~ 7.99 million 70 6.7 A little bit 420 | 40.0
8.00 ~ 8.99 million 54 5.1 Very much 50 4.8

9.00 ~ 9.99 million 30 29

More than 10.00 million 65 6.2

Note: ‘Freq.” and ‘Per.” denote frequency and percentage (%), respectively.
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7} 38.5% (404)2 7P Bl thgo] F 2-63](23.5%, 2471), € 2~33](22.0%, 2319), €
13] ©]3K14.1%, 1489), "W H(1.9%, 20%) =olAth. A F Fvl A F88HA A sh= &
25 7R olJE AEsles 3 A AAZ(SEA 71, 82.2%)9 7HE(69.9%)S gt
o7 Fasdita 3P, oloix YAA(31.0%), BEQ27.4%) 5 £o2 FAEIT
(Table 2).

Table 2. Important factors to consider when purchasing fruits and vegetables

Percentage (%)
Frequency
Based on total Based on respondents
Freshness 863 28.6 82.2
Price 734 243 69.9
Origin 326 10.8 31.0
Sugar content 288 9.6 274
Eco-friendly cert. 190 6.3 18.1
Size 149 49 14.2
Color 146 4.8 139
Safety 134 4.4 12.8
Hardness 98 33 9.3
GAP certification 61 2.0 5.8
Brand 24 0.8 2.3
Others 2 0.1 0.2
Total 3,015 100.0 -

Note: 1. 1,050 consumers respond and multiple responses are possible.
2. ‘cert.” denotes certification.
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Table 3. Main place to purchase fruits and vegetables

Frequency Percentage (%)

Large discount store 439 41.8
Supermarket 192 18.3
Traditional market 135 12.9
Super supermarket (SSM) 87 8.3
Online shopping mall 79 7.5
Nonghyup store 44 42
Local food store 30 29
Life cooperative store 19 1.8
Department store 10 1.0
Farm direct trade 7 0.7
Convenience store 2 0.2
Others 6 0.6

Total 1,050 100.0

-
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Table 4. Reasons for purchasing fruits and vegetables on the main place

Percentage (%)
Frequency
Based on total Based on respondents
Good accessibility 742 28.3 70.7
Be cheap 462 17.6 44.0
Product variety 436 16.6 41.5
Good quality 399 15.2 38.0
Be clean in hygiene 183 7.0 17.4
Provide delivery services 170 6.5 16.2
Conducting various promotions 154 5.9 14.7
Good consumer service 63 2.4 6.0
Others 12 0.5 1.1
Total 2,621 100.0 -

Note: 1,050 consumers respond and multiple responses are possible.

AT Tl Al 7HE, YA 5 Fojlol] Bad ARE J5ete HAEE
Z(IAE, SFE T)7) 583%= 71 ‘%&L Olom HAFOI E(52.1%), Al
A - HAEA] 5 AMEGR0.1%), AJ FH(27.3%) 5 ALE] A TH(Table 5). £
TUAZ 2] £FES o] &I LHIATT 75%E AN 28RS B 7l BRE
UFSohs 28R H[E0] =& H(ZEAIE 52.1%, Fullx] &3] A] 24.6%, SNS 16.4%)
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Table 5. Source of information when purchasing fruits and vegetables

Percentage (%)
Frequency
Based on total | Based on respondents
Sales stores (notices, announcements, etc.) 612 28.6 58.3
Online portal site 337 15.7 52.1
Prints (newspapers, magazines, flyers) 316 14.8 30.1
Through an acquaintance (orally) 287 134 27.3
Vendor website 258 12.1 24.6
SNS (Youtube, Instagram, etc.) 172 8.0 16.4
TV and radio advertisement 99 4.6 9.4
Others 60 2.8 5.7
Total 2,141 100.0 -

Note: 1,050 consumers respond and multiple responses are possible.
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Table 6. Importance of certification information compared to price when purchasing fruits
and vegetables

Eco-friendly GAP Low-carbon

Freq. Per. Freq. Per. Freq. Per.
Much more important 31 3.0 30 2.9 45 43
Price More important 123 11.7 124 11.8 158 15.0
Slightly more important 149 14.2 152 14.5 220 21.0
Both are equally important 408 38.9 420 40.0 389 37.0
Slightly more important 169 16.1 175 16.7 133 12.7
Certification | More important 127 12.1 112 10.7 74 7.0
Much more important 43 4.1 37 3.5 31 3.0
Total 1,050 100.0 1,050 100.0 1,050 100.0

Score 4.064 4.022 3.718

Note: 1. ‘Freq.” and ‘Per.” denote frequency and percentage (%), respectively.
2. The Score is calculated by applying following: (Pricing information) much more important=1, more
important =2, slightly more important=3, both are equally important=4, (Certification information)
slightly more important=35, more important=6, much more important =7.

HANFE AN o] FulstAY ATl wf AlFs = g mEg=g 53 o=

Arsle A3 7H4 dRlo] 4428 02 7H wj g A 0 2 PI7LE U a(Table 7). ©]oA] FA)

F EE A FAE FUF SAHG1R), AEE - SE 183 AFG.057), 3E FUr S

A = WA AF2207) <=olAtt ol= FAxfFol g I= dFo =z

A 7ot AR o] E2 AYES AE3sa, AE FHEG 7HE Rl S ASES o)

Soh B AT A A 2ntES Al AT ofy et A AR ) Re
[e]
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Table 7. The attractiveness of each benefit provided when purchasing fruits and vegetables

Payment of gift Additional gifts

vouchers or D1scpunt on of fresh Addl.t onal .glﬁ Offer points or
Ranking of d fruits and . of industrial .
product exchange bl agricultural d membership
attractiveness vouchers vegetables products products
Freq. Per. Freq. Per. Freq. Per. Freq. Per. Freq. Per.
Ist 165 15.7 696 66.3 107 10.2 33 3.1 49 4.7
2nd 261 249 181 17.2 354 33.7 94 9.0 160 152
3rd 247 235 110 10.5 246 234 262 25.0 185 17.6
4th 215 20.5 48 4.6 233 222 340 324 214 20.4
5th 162 154 15 1.4 110 10.5 321 30.6 442 42.1
Total 1,050 | 100.0 | 1,050 | 100.0 | 1,050 | 100.0 | 1,050 | 100.0 | 1,050 | 100.0
Score 3.05 4.42 3.11 2.22 2.20

Note: 1. ‘Freq.” and ‘Per.” denote frequency and percentage (%), respectively.
2. The Score is calculated by applying following: 1st=35, 2nd=4, 3rd=3, 4th=2, 5th=1.

3. ke A SAFe) AN B zelule) A¢ oG 24 Az

THARS] 58.6%7F 2PFERS AL G Thedl, 2ntER Al A7) Algsks 7t
A Q12E 53 s o Fbste] WrlstThs) B4 A 2~ntER A A FE AR
AR AR FRG O 7EA] kAL 1A ST AR S8V e f4 9
27} 3.69- o2 71 55ta, o] FH(3.66%3), 71554(3.633), AH(3.45F) 59 <=
o] ATH(Table 8). B4t H4E o] &8 YFE 44 AI(H,: p=3) 2VIER A FAFE
ARk A AA R FROE FAHORZ FofatA A OE AAstATh 2 AN £A47HA
of g FrHET7t FAHCEE FouE 2ol & AR FAE] 8 SR E 3
AL SFATHH, ;= ). T A3 AT HA(3.69%) 9k b 8(3.69%) B FHB.667)
of that A2 FoJgk 2tol7t jI o, 71548(3.635)el g A4 498 44 o9
A B nPE W FolEhA vtk B4 AAE v o $AA) U4, kA, F

il S} ]l
Ae Zrxehs v dEko] AntER Au) A 7o Bufol] &3t Aokt

2ot EF Au) HA [ el A 2ntES BRG] FREE JHA G Hlaste] AR
A3}, ~utEg AR} 718 JRIT BF FQ3al @3 vl o] 43.2%E 7 =%
CHTable 9). Z~PtEF A R7} O TR0l SHTF HIS2 289%% 74 AEIVE O

—

8) 2mtERS] Q1% £ ZARE AIN1,0509), Ad TE 11.0%, A2 BE 30.5%, I+ 43 YL
52.6%, "i-%- & LIl Sl 6.0%= EAE AT
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a8tttk SR HIE(27.9%) BT F4ATE Xo|E F3UTE ol 2utEZE 7HA] QA <
S s & uf AntEF Au) of Fol gk FE A|Fo] aFF ko]

Table 8. Feelings of fruits and vegetables grown in smart farms

Detailed value

Overall Reducing
value environmental|  Safety Quality | Functionality Health
contribution
damage

Freq. | Per. | Freq. | Per. | Freq. | Per. | Freq. | Per. | Freq. | Per. | Freq. | Per.

Strongly disagree 17 1.6 13 1.2 4, 04 8 08 12 1.1 11 1.0

Weakly disagree 145 138 75 7.1 61 5.8 67 6.4 72 69| 103 9.8

Neutral 409| 39.0| 284| 27.0| 330| 31.4| 318| 303| 344 32.8| 419| 399

Weakly agree 398| 37.9| 533| 50.8| 519| 49.4| 536| 51.0| 485| 46.2| 434| 413

Strongly agree 81| 7.7/ 145| 138 136| 13.0/ 121 115| 137| 130/ 83 79
Total 1,050 | 100.0| 1,050 | 100.0 | 1,050 | 100.0| 1,050 100.0 | 1,050 | 100.0| 1,050 | 100.0
Score 3.36™ 3.69" 3.69™" 3.66™ 3.63" 3.45™

(-statistics) (13.491) (26.465) (28.447) (27.061) (24.454) (17.969)

Note: 1. ‘Freq.” and ‘Per.” denote frequency and percentage (%), respectively.
2. The Score is calculated by applying following: strongly disagree =1, weakly disagree =4, neutral =3,
weakly agree =2, strongly agree=>5.

* wk Ak

3. The single, double, and triple asterisks(”, ) denote that the null hypothesis ‘H, : =3’ is rejected

at a significant level of 10%, 5%, and 1%, respectively.

Table 9. Importance of smart farm cultivation information compared to price

Frequency Percentage (%)
Much more important 34 32
Price More important 94 9.0
Slightly more important 165 15.7
Both are equally important 454 432
Slightly more important 169 16.1
Smart farm More important 109 104
Much more important 25 2.4
Total 1,050 100.0




268 SRR RS

2t ER A A Foll e Z2vd AE e ZARE AR 41.4%°] SEHATT &
vtES A AAFE DuF AR AM A A F R BIAA oD o] lvtal
SHATKTable 10). °l= 2vLES ] tek ARG 83 Aled 4%, B rHEE 53
2 ER Al AAFE AuF AE FAFEG a7kl Fofjshs A AY  dee
w3t 2utEs e A A e du] Bxpel Tkl ko] aFETE HS uHd
o, Z2H A= o] = AnAE e R AA S o= T8 wt vHAE A

gfo] 8¢ & Aok

oﬂ

Table 10. Intention to pay premium for fruits and vegetables grown in smart farm

Frequency Percentage (%)
Strongly Disagree 93 8.9
Weakly Disagree 455 433
Weakly agree 358 34.1
Strongly agree 77 7.3
Do not know 67 6.4
Total 1,050 100.0
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Table 11. Basic statistics of variables for specifying variables affecting willingness to pay
for the premium of fruits and vegetables grown in smart farm

‘ Mean ‘ SD ‘ Max ‘ Min

Dependent variables

Whether to pay a premium for fruits and
) 0.41 0.49 1 0
vegetables grown in smart farms (D)
Independent variables
Agricultural and rural attachment (C) 3.52 0.83 5 1
Early adopter or not (C) 241 0.71 4 1
Female (D, male) 0.50 0.50 1 0
30s 0.18 0.39 1 0
Age group 40s 0.21 0.41 1 0
(D, below 20s) 50s 0.22 0.42 1 0
60s 0.17 0.38 1 0
Gyeonggi 0.38 0.48 1 0
Incheon 0.08 0.28 1 0
Daegu 0.06 0.25 1 0
Region Dacjeon 004 | 020 1 0
(D, Seoul)
Ulsan 0.03 0.17 1 0
Busan 0.09 0.29 1 0
Gwangju 0.04 0.20 1 0
Married (D, unmarried) 0.63 0.48 1 0
One 0.15 0.35 1 0
Number of household Two 021 0.41 1 0
members
Three 0.26 0.44 1 0
(D, four)
More than five 0.06 0.23 1 0
Family members under the age of 18 (D, no) 0.29 0.46 1 0
Level of education High school 0.19 0.39 1 0
(D, less than middle College or University graduate 0.70 0.46 1 0
school) More than graduate school 0.10 0.30 1 0
Monthly household 2.00~3.99 million 036 | 048 1 0
income
(D, below 1.99 million) 4.00~5.99 million 0.28 0.45 1 0
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Mean SD Max Min
Monthly household 6.00~7.99 million 0.15 0.36 1 0
income 8.00~9.99 million 0.08 0.27 1 0
(D, below 1.99 million) More than 10.00 million 006 | 024 | 1 0
Product quality 0.12 0.33 1 0
Freshness 0.48 0.50 1 0
Important Brand 001 | 010 | 1 0
factor t i
actor to-consider Origin 010 | 029 | 1 0
(D, price)
Certification information 0.07 0.25 1 0
Safety 0.03 0.16 1 0
TV and Radio advertisement 0.04 0.19 1 0
Prints 0.13 0.34 1 0
Source of Online portal site 015 | 036 1 0
Informati
ormation Vendor website 010 | 030 | 1 0
(D, sales stores)
SNS 0.06 0.23 1 0
Through an acquaintance 0.11 0.31 1 0
Certification Eco-friendly 4.06 1.37 7 1
Information GAP 4.02 1.34 7 1
© Low-carbon 372 | 134 7 1
Gift vouchers or product
0.16 0.36 1 0
exchange vouchers
Attractiveness Additional gifts of fesh
of each benefit . 0.10 0.30 1 0
_ agricultural products
(D, discount)
Additional gifts of industrial products 0.03 0.17 1 0
Offer points or membership 0.05 0.21 1 0
Smart farm cognition level (C) 2.54 0.77 4 1
Premium value perception (C) 3.36 0.87 5 1
Health contribution 3.45 0.82 5 1
Functionality 3.63 0.84 5 1
Detailed val
el fc) vale Quality 366 | 079 | 5 1
Safety 3.69 0.78 5 1
Reducing environmental damage 3.69 0.84 5 1
Importance of smart farm cultivation information (C) 4.01 1.26 7 1

Note: 1. The number of observations for all variables is 1,050.
2. ‘SD’ denotes standard deviation.
3. ‘C’ and ‘D’ in parentheses denote continuous and dummy variables, respectively, and the right side of
‘D’ means reference variable.
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Table 12. Estimation results of model for specifying variables affecting willingness to pay
for the premium

Whether to pay a premium for fruits and Estimation results Mar. effect
vegetables grown in smart farms Coef. z-stat. dF/dx
Intercept -5.206"" -8.280 -
Agricultural and rural attachment 0.010 0.150 0.004
Early adopter or not 0.328" 4.460 0.124™
Female (base: male) -0.094 -0.970 -0.036
30s -0.364" 2.160 -0.1327
Age group 40s -0.039 -0.220 -0.015
(base: below 20s) 50s -0.100 -0.520 -0.038
60s 0.059 0.270 0.023
Gyeonggi -0.032 -0.270 -0.012
Incheon -0.366" -1.910 -0.130°
Daegu 0.156 0.780 0.060
Region .
Daejeon -0.174 -0.700 -0.064
(base: Seoul)
Ulsan 0.102 0.380 0.039
Busan -0.157 -0.890 -0.058
Gwangju -0.109 -0.450 -0.041
Married (base: unmarried) 0.208 1.250 0.078
One 0.446™ 2.510 0.174"
Number of Two -0.079 -0.530 -0.030
household members ; .
Three 0.219 1.770 0.084
(base: four)
More than five 0.214 1.030 0.083
Family members under the age of 18 (base: no) -0.138 -0.990 -0.052
Level of education I‘Iigh school 0.102 0.240 0.039
(base: less than College or University graduate -0.044 -0.110 -0.017
middle school) More than graduate school 0.107 0.240 0.041
2.00~3.99 million 0.076 0.370 0.029
Monthly household 4.00~5.99 million 0.318 1.460 0.123
income (base: below 6.00~7.99 million 0.333 1.420 0.129
1.99 million) 8.00~9.99 million 0.471° 1.810 0.185
More than 10.00 million 0.333 1.230 0.130
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Whether to pay a premium for fruits and Estimation results Mar. effect
vegetables grown in smart farms Coef. z-stat. dF/dx
Product quality 0.088 0.510 0.034
Freshness 0.228° 1.700 0.087
Important Brand 1.762" 1.950 0.554°
factor to consider
Lo Origin 0.282 1.490 0.110
(base: price)
Certification information -0.065 -0.310 -0.024
Safety -0.012 -0.040 -0.004
TV and radio advertisement 0.162 0.620 0.063
Prints -0.003 -0.020 -0.001
Source of Online portal site 0.171 1.250 0.066
Information
Vendor website -0.271 -1.640 -0.099
(base: sales stores)
SNS 0.316 1.520 0.124
Through an acquaintance 0.194 1.220 0.075
Eco-friendly -0.101 -1.640 -0.038
Certification
. GAP -0.010 -0.150 -0.004
Information
Low-carbon 0.282"" 4910 0.107""
Gift vouchers or product 0.249" 1.900 0.096"
exchange vouchers
Attractiveness Addlt.lonal gifts of fresh 0.280" 1.840 0.109°
of each benefit agricultural products
Cdi ’ .. .
(base: discount) Additional gifts of 0.107 0.410 0.041
industrial products
Offer points or membership -0.375 -1.620 -0.132
Smart farm cognition level -0.099 -1.520 -0.038
Premium value perception 0.265™ 3.450 0.100""
Health contribution 0.213" 2.420 0.081"
Functionality 0.084 1.010 0.032
Detailed .
. Quality 0.016 0.170 0.006
attribute value
Safety -0.017 -0.180 -0.006
Reducing environmental damage -0.057 -0.790 -0.022
Importance of smart farm cultivation information 0.374™ 8.030 0.142"
Pseudo R® 0.287
Note: 1. ‘Mar. effect’ denotes marginal effect.
2. The single, double, and triple asterisks (*, **, ™) denote that coefficient is significant at 10%, 5%, and

1% levels, respectively.
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