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A Survey on the Facility Use Rate and the Perception of Facility
Use of Smart Farming Farmers in Jeonnam Province

Lee, Choon-Soo - Jo, Yun-Hee + Song, Kyung-Hwan

This study investigates the facility use status of smart farming farmers to improve
facility use rate of farmers. To this end, a survey was conducted on smart farming
farmers in Jeonnam province, and the main survey contents are as follows: facility
use rate, the reasons for low facility use, the perception of the introduction and
use of smart farming etc. As a result of the survey, many farmers have introduced
smart farming facilities even though they do not have enough use capacity. Thus
it is necessary to improve the use capacity of farmers. Second, the average facility
use rate of farmers was 65.1%, and 37.5% of respondents did not use even 50%
of smart farming facilities. To improve the use rate, education on how to use
facilities and continuous consulting support for farmers are needed. And the largest
number of farmers perceived the risk like crop damage or facility failure due to
poor use of facilities. This means that risk management due to the smart farming
facilities is important. Third, farmers answered that rapid and continuous repair
service were the most important when using facilities. Thus it is important to
foster rear industries such as maintenance companies to stably operate smart
farming facilities.

Key words : facility use rate of smart farming farmer, farmers survey, smart farm,
smart farming facility, smart farm policy
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Table 1. Characteristics of survey farmers
Freq. | Per. Freq. | Per.
Goheung 10 | 175 30s 6 | 109
Boseong 30 52.6 A 40s 13 236
ge
50s 18 32.7
. Suncheon 13 22.8 group
City and More than 60s 18 | 32.7
county of Yeosu 1 1.8 Total 55 | 1000
residence
Jangheung 1 1.8 Less than a year 4 7.0
Haenam 2 35 2~5 years 15 26.3
Total 57 | 100.0 . 6~10 years 16| 281
Farming

. 11~15 years 4 7.0

Male 53 93.0 | experience
16~20 years 2 3.5
Gender Female 4 7.0 More than 21 years 16 28.1
Total 57 | 100.0 Total 57 | 100.0
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AFE 2rlERY o] §8 M AAEE AT ARl ATE 9eirt U



234 o]

A
B
B
Mo
ot
of
o,
(ot

Freq. | Per. Freq. | Per.
Return to the Yes 27 50.9 Low Yes 0 0.0
farm after No 26 | 49. | carbon No 37 | 1000
2011 Total 5 | 1000 |—2 Total 57 | 1000
Strawberry 30 46.9

GAP e 21309 Cucumber 11| 172
cert. No 28 49.1 Tomato 4 6.3
Total 57 | 100.0 | Crops grown Cherry tomato 3 4.7

Less than 12 months 15 26.3 on smart Green chilli 2 3.1

13 to 24 months 14 | 24| Mmsin Kanpel (tangor) 2] 3

2020 Dekopon (tangor) 2 3.1
Smart 25 to 36 months 6 10.5 Paprika 1 L6
farming 37 to 48 months 11 19.3 Others 9 14.1
period 49 to 60 months 5| 88 Total 64 | 100.0
More than 61 months 6 10.5 Less than 50 million 11 19.3

Toul o | 1000 agr?c":iure 50-100 millon 29 | 509
] 100~150 million 8 14.0

Pesticide Yes 16 28.1 | revenuein PN 3 53
-free No 41 719 (212\2;/)) More than 200 million 6 10.5
cert. Total 57 | 100.0 Total 57 | 100.0

Note: 1. ‘Freq.’. ‘Per.’, and ‘Cert.” denote ‘frequency’, ‘percentage’, and ‘certification’ respectively.
2. The others of smart farm cultivation items are flowers, pears, cedar, rice, apple mango, yangdarae,
cheonhyehyang, cherry, and golden incense, and seven are farmers who started farming in 2020 with
zero income.

S Tt H Au) AAHL 6,618n (A 57,785 ni, A 709 ni)olal, AWLER WA
S it 3,484 ni(HAW 14,876 ni, HA 300 ni)E AAAHAZ ] 88.0% 2k A & ATk
(Table 2). 577 S &7 5 4570 7Pt A2 A HAAE 2vtER S E Y33, 570

7 AAY A A= Ausiar STk

=
AEE

Table 2. Cultivation area and smart farming cultivation area

Mean Max Min SD

Total Cultivation area (m) 6,618 57,785 709 9,686

- Horticultural greenhouse (A) 4,537 20,496 709 4,025
- Smart farming green house (B) 3,484 14,876 300 2,895
(rate of smart farming: B/A) (88.0%) (100.0%) (3.6%) (25.2%)
- Open-field area 2,081 56,198 0 8,855

Note: ‘SD’ denotes standard deviation.
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Table 3. Capacity and use rate of smart farming facility

Number of respondents by use rate 100% | Facility rate (%)
Less than 50% | 50~80% | 80~100% | Total use | Mean | Max | Min
Capacity Frequency 9 23 25 57 14
772 | 100 | 30
rate Percentage 15.8 40.4 43.9 100.0 | 24.6
Use Frequency 21 18 17 56 11
65.1 | 100 0
rate Percentage 37.5 32.1 30.4 100.0 | 19.6

F7P7h 2rtEg AuE AR AR Rebe ol fE 24 v o I AE Jd)
U A 3 Sol fEETE A3 o] 28.0%(°18t SHA 71F)E 7 WkTHTable
4). ol ARSHE REAY AFHUY 2TEE 5 A0E 7)7] ARgel osehA] 22 F
7F 9% P1EQ21.0%), A &R8o] wol £t HlE AH(12.0%), A =82 AT A
T dEe] FEste w9 dF 14(10.0%) O woRE EAEUG

7Ieb oS |3 w7H24)7E HA ged, AE Ve VF 2 vind 7S S8
R 57k 22 HF((TR), AwFEolu 71E Adrlete] S84 PIE(6%), 2rHER A
anxos ggetr] A FAb vlF@en), £F3 vVI2E), 7171 27(2H), 2TER 7
Zlel Wk AF B50R) T el gl 3 srks W E]ista By o] 2a
SHA eetthal HEh B ALE A SO (Al dH R Ax"s FAAT
7t QIEfle] gz o)A ghobA A& AthE L-88kA] Five w7tE AT 57t
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Table 4. Reasons for insufficient use of smart farming facilities (50 respondents, multiple
responses possible)

Per.
Freqd. | Based on|Based on
total resp.
I don’t know how to use facility. 8 12.9 16.0
Farmers’ lack of : :
. I’'m not good at handling smart devices. 6 9.7 12.0
capacity

Subtotal 13 21.0 26.0
Crop damage due to poor operation 9 14.5 18.0
Risk perception | Facility failure or damage due to poor operation 7 113 14.0
Subtotal 14 22.6 28.0
Operation cost Expensive facility operation cost 3 4.8 6.0
Human resource | Lack of professional staff to operate the facility 5 8.1 10.0
Others 24 38.7 48.0

Total 62 100.0 -

Note: 1. ‘Freq.’, ‘Per.’, and ‘resp.” denote ‘frequency’, ‘percentage’, and ‘respondents’, respectively.
2. When calculating the frequency of subtotal of farmers’ lack of capacity and risk perception, respondents
to multiple questions were treated as one respondent to prevent duplicate calculations.

2utEd A 2908 AR o 7P BES JHAE 84 53 e 3175302 =
AHE e AZbs ol 1 5 2ntES ARl 7]e3 Bk Aol AtKTable 5). thao] FAF
Hl-& #123.105%), 71E 24 A3} 1-8(3.070%), 71& An] == A eke] 5314(3.053
| AR #2](3.035%), FAF vlE ti¥] 9] g1 7154(2.8074), Av] &
| 9 1 F(2.5967), Al &8-S % A =8 £8(2.509%)2 ol ZEeH e
2 284 de A9AGA FAe BAE § Azt vF Fol AUTH
2utER AH] 2908 9% FAF vl8(53% SH)S H 3,340%F L(FH 3¢ 3,000%F
9, Ha 6005 o E ZAE U THTable 6). AU ¥ &2 AYHZFo] 62.7%= 7H4 =
o] AR 343%, AAGAE 3.0%] o2 A Ao E B} vg 4 2
2 AH o g okt Aol Q= 467l F7F T 3 BT ARE HlEE AR
T8It &9 71 T 507w AARZFS FHsa, o] F 30
=S Adoz dAstdon, 37 sr7te AARZFS WA gt
1

o
L = =
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Table 5. Level of burden when deciding to introduce smart farming facilities

Frequency analysis results

Low So so High Score
Total
Freq. | Per. | Freq. | Per. | Freq. | Per.
Technical instability of facilities 18 | 31.6 | 14 | 246 | 25 | 439 | 57 | 3.175
Investment costs for facilities 22 | 386 | 11 193 | 24 | 421 | 57 | 3.105

Cost of modernizing an existing greenhouse 19 | 333 | 14 | 246 | 24 | 421 | 57 | 3.070

Compatibility with existing facilities 21 | 368 | 12 | 21.1 | 24 | 421 | 57 | 3.053
Follow-up management 22 | 38.6 9 158 | 26 | 45.6 | 57 | 3.035
Return on investment costs 20 | 351 | 24 | 421 13 | 22.8 | 57 | 2.807
Use capacity of facilities 31 | 544 9 158 | 17 | 298 | 57 | 2.596

Requires additional time and effort to use 30 | 52.6 | 15 | 263 12 | 21.1 | 57 | 2.509

Note: 1. ‘Freq.” and ‘Per.” denote ‘frequency’ and ‘percentage’, respectively.
2. ‘Low’ denotes the sum of ‘no burden’ and ‘less burden’, and ‘High’ denotes the sum of ‘slightly high
burden’ and ‘high burden’.
3. The Score is calculated as following: no burden =1, less burden =2, so so =3, slightly high burden =4,
high burden =5.

Table 6. Investment costs and financial resources for smart farming facilities (53 respondents)

Mean Max Min
Investment costs

3,340 33,000 600

(10 thousands KW)
Policy subsidy 62.7 100.0 0.0

Percentage of .
. Policy loan 3.0 75.8 0.0

financial resources
Self-payment 343 100.0 0.0
Condition of loan - Loan payable in 7 or 10 years with 5-year grace period.
(3 resp) + Loan interest rate: (1 resp) 3.0%, (2 resp) 2.0%

Resources of self-payment * (43 resp) 100% equity capital, (3 resp) private debt

Note: ‘Resp’ denote ‘respondents’.

2utEd =9 Al 7H o2 HL 51 Wyl 3.8771 02 ZAME v AulES} A

59 Hl&o]tK(Table 7). Thxol AHl 4, @7 75 Tl g FH F=(3.368%), Al
THA AAe A% GA AR F=G.1757]), 71E BRI 2ntEs Aol g skA
0} O

B5(2.6497), A= A P A 53gh2.3753), ds7E A 5 AFAdel of
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Table 7. Difficulties in introducing smart farming facilities

Frequency analysis results

Easy So so Difficult Score
Total
Freq. | Per. | Freq.| Per. | Freq.| Per.
Expensive smart farming facility costs 9 | 158 7 |[123| 41 |719| 57 |3.877
Lack of information on facility 14 [ 246 13 |[22.8| 30 |52.6| 57 |3.368
Lack of construction company information 18 |31.6| 12 |21.1| 27 |474| 57 |3.175
Can’t choose the scale or detail of facilities required 26 |45.6| 13 |22.8| 18 |31.6| 57 |2.825

Existing facilities are not suitable for smart farming facilities | 27 | 474 | 16 |28.1 | 14 |24.6| 57 |2.649

Complicated application procedure of policy subsidies 28 | 49.1 20 |[351| 8 |14.0| 57 |2375

Licensing processes and paperwork are difficult and complex | 33 | 579 | 15 | 263 | 9 | 158 | 57 |2.263

Don’t know the scale or detail of facilities required 42 1737 1 1.8 | 14 | 246 | 57 |2193

Note: 1. ‘Freq.” and ‘Per.” denote ‘frequency’ and ‘percentage’, respectively.
2. ‘Easy’ denotes the sum of ‘very easy’ and ‘slightly easy’, and ‘Difficult’ denotes the sum of ‘slightly
difficult’ and ‘very difficult’.
3. The Score is calculated as following: very easy =1, slightly easy =2, so so=3, slightly difficult=4,
very difficult=5.

S F7H57H) T 2rtEE ARl B9 Al AAE S B2 F7H309, 42.6%)F tHEoE
dE] SRS AT 2AF A Bad M FRe 7R F3o] 5H whHel
33338 08 7P wE ST} E9ti(Table 8). the-o] ~ntEZ An] AFLH(33217), AL
A I "A2K3.2417), ohERE A AR AE(3.23374), AH] @7 AR A F(G.1794),
AR AE FHG.1114), 712 LAY A 2(2.9677)9] ssolth. AHste] A=
AAANAOE AEAEE W 39 AHHET ANFGA FRE AFeHA] ZstesF stal
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Table 8. Consulting satisfaction for introducing smart farming facilities

Frequency analysis results

Unsatiated So so Satisfied Score
Total

Freq. | Per. |Freq.| Per. |Freq.| Per.
Detailed facility and scale recommendations required 5 167 | 12 |40.0| 13 |[433 | 30 |3.333
How to use smart farming facilities 7 1250 7 [25.0| 14 |50.0| 28 |3.321
Application method and procedure for policy subsidies | 7 |24.1 | 10 | 345 | 12 | 414 | 29 |3.241
Providing various facility information 6 |20.0| 13 |[433| 11 |36.7| 30 |3.233
Providing information on facility price 7 1250 8 |28.6| 13 |464| 28 |[3.179
Cultivating crop recommendations 4 | 148 16 593 | 7 |259| 27 |3.111
Modernizing method of existing facilities 10 |333| 8 [26.7| 12 |40.0| 30 |2.967

Note: 1. ‘Freq.” and ‘Per.” denote ‘frequency’ and ‘percentage’, respectively.
2. ‘Unsatiated’ denotes the sum of ‘very unsatiated’ and ‘slightly unsatiated’, and ‘Satisfied” denotes the
sum of ‘slightly satisfied’ and ‘very satistied’.
3. The Score is calculated as following: very unsatiated=1, slightly unsatiated=2, so so=3, slightly
satisfied = 4, very satisfied = 5.
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Table 9. Requirements when consulting on the introduction of smart farming facilities (57
respondents, multiple responses within 3 answers)

Per.
Freq.
Based on total [ Based on resp.
How to modernize an existing facilities 30 20.1 52.6
How to use smart farming facilities 26 17.4 45.6
Detailed facility and scale recommendations required 25 16.8 43.9
Providing various smart farming facility information 25 16.8 43.9
Smart farming training course recommendation 18 12.1 31.6
Providing information on facility price 14 9.4 24.6
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Per.
Freq.
Based on total |Based on resp.
Smart farming facility company recommendation 6 4.0 10.5
Application method and procedure for policy subsidies 2 1.3 3.5
Others 3 2.0 5.3
Total 149 100.0 -

Note: ‘Freq.’, ‘Per.’, and ‘resp.” denote ‘frequency’, ‘percentage’, and ‘respondents, respectively.
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Table 10. Improvement points when introducing smart farming facilities (57 respondents,
multiple responses within 3 answers)

Per.
Freq. | Based on | Based on

total resp.
Consulting on smart farming facilities tailored to farmers 37 24.5 64.9
Reducing construction costs for smart farming facilities 26 17.2 45.6
Increase in policy subsidies 26 17.2 45.6
Providing information about smart farming facilities 25 16.6 43.9
Offering various smart farming facilities 19 12.6 333
Providing information on smart farming facility construction company 7 4.6 12.3
Simplifying application methods and procedures for policy subsidies 5 33 8.8
Deregulation of licensing for constructing smart farming facilities 2 1.3 3.5
Others 4 2.6 7.0

Total 151 100.0 -

Note: ‘Freq.’, ‘Per.’, and ‘resp.” denote ‘frequency’, ‘percentage’, and ‘respondents, respectively.
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Table 11. Difficulties in using smart farming facilities

Frequency analysis results

Easy So so Difficult Score
Total

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

Lack of smart farming data use capabilities 14 | 246 | 18 |31.6| 25 | 439 | 57 |3.211
Not providing required function 18 | 316 | 17 | 298| 22 |38.6| 57 |3.193
Lack of facilities standardization 21 | 368 | 13 | 228 | 23 | 404 | 57 |3.070
Unguaranteed return on investment costs 26 (456 | 18 |31.6| 13 | 228 | 57 |2.719

Outsiders use farm-collected smart farming data 25 [ 455 ] 16 | 29.1| 14 | 255 | 55 |2.709

Difficult to get maintenance service 27 | 474 | 13 | 228 | 17 | 298 | 57 |2.702
Frequent facility failures 27 | 474 16 | 281 | 14 | 246 | 57 |2.684
Lack of policy support 26 [ 464 | 16 | 286 | 14 | 250 | 56 |2.643
Difficult to use the smart farming facilities 39 1684 9 158 | 9 | 158 | 57 |2.140

Note: 1. ‘Freq.” and ‘Per.” denote ‘frequency’ and ‘percentage’, respectively.
2. ‘Easy’ denotes the sum of ‘very easy’ and ‘slightly easy’, and ‘Difficult’ denotes the sum of ‘slightly
difficult’ and ‘very difficult’.
3. The Score is calculated as following: very easy =1, slightly easy =2, so so=3, slightly difficult=4,
very difficult =5.
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Table 12. Improvement points when using smart farming facilities (57 respondents,
multiple responses within 3 answers)

Per.

Freq. Based | Based

on total | on resp.
Rapid and continuous repair service 24 159 42.1
Providing functions tailored to farmers’ needs 21 13.9 36.8
Improving and standardizing compatibility among software and equipment 19 12.6 333
Improving data use capabilities and conditions 19 12.6 333
Stability improvement of smart farming facilities 15 9.9 26.3
Providing facility use training courses and guidance services 12 7.9 21.1
Simplifying using method of smart farming facilities 11 7.3 19.3
Continuous facility use monitoring and deriving improvements 11 7.3 19.3
Reducing the costs of maintaining smart farming facilities 10 6.6 17.5
Reward for smart farming data 6 4.0 10.5
Others 3 2.0 53

Total 151 100.0 -

Note: ‘Freq.’, ‘Per.’, and ‘resp.” denote ‘frequency’, ‘percentage’, and ‘respondents, respectively.
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Table 13. Considerations when choosing a smart farming facility maintenance company
(57 respondents, multiple responses within 3 answers)

Per. Per.
Freq. | Based on|Based on Freq. | gased on|Based on
total resp. total resp.
Quickly service 49 32.7 86 Reputation [§ 4 10.5
Follow-up management 40 26.7 70.2 Additional service 5 33 8.8
Repairing fees 22 14.7 38.6 Kindly service 5 33 8.8
Business experience 17 11.3 29.8 Others 0 0 0
Business scale 6 4 10.5 Total 150 100 -

Note: ‘Freq.” and ‘Per.’ denote ‘frequency’ and ‘percentage’, respectively.

Table 14. Preferred location of facility maintenance company

Frequency Percentage
Jeonnam province 45 78.9
Metropolitan area 5 8.8
Don’t care location 7 12.3
Total 57 100.0
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