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ABSTRACT : Data is indispensable for digital transformation of agriculture with the development of innovative information and
communication technology (ICT). In order to devise and prioritize strategies for enhancing data competitiveness in the agricultural
sector, we employed an Analytic Hierarchy Process (AHP) analysis. Drawing from existing research on data competitiveness
indicators, we developed a three-tier decision-making structure reflecting unique characteristics of the agricultural sector such as
farmers’awareness of the data industry or awareness of agriculture among data workers. AHP survey was administered to experts
from both agricultural and non-agricultural sectors with a high understanding of data. The overall composite importance, derived
from the respondents, was rated in the following order: ‘Employment Support’, ‘Data Standardization’, ‘R&D Support’, ‘Start-up
Ecosystem Support’, ‘Relaxation of Regulations’, ‘Legislation’, and ‘Data Analytics and Utilization Technology’. In the case of
experts in the agricultural sector, ‘Employment Support’ was ranked as the top priorities, and ‘Legislation’, ‘Undergrad and Grad
Education’, and ‘In-house Training’ were also regarded as highly important. On the other hand, experts in the non-agricultural
sector perceived ‘Data Standardization’ and ‘Relaxation of Regulations’ as the top two priorities, and ‘Data Center’ and ‘Open
Public Data’ were also highly rated.
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Table 1. The proportion of IT budget investment compared to the total revenue in the non-data industry in 2021 and 2022
unit: billion KRW

Accommo
Telecommun . . .
.. Distri . dation . . Agriculture &
Category ications & . Service Financial .. Total
. bution & Food Mining
Media :
Service
Total Revenue (A) 67,880 191,298 169,525 4,174 291,840 1,245 2,808,358
2021 IT Budget (B) 6,536 1,755 1,064 24 1,349 0 15,028
Proportion (A/B) 9.63% 0.92% 0.63% 0.58% 0.46% 0.02% 0.54%
Total Revenue (A) 71,392 196,406 171,821 4,940 295,505 1,260 3,085,398
2022 IT Budget (B) 6,830 1,798 1,101 25 1,401 0 15,806
Proportion (A/B) 9.57% 0.92% 0.64% 0.51% 0.47% 0.03% 0.51%
Resource: Korea Data Agency(2023)
Note: Numbers for 2022 are estimates.
Table 2. The adoption rate of big data among domestic companies in 2022
Accommo Acricul
Public Private Distri . dation . . &
Category . Service Financial ture
Sector Sector bution & Food ..
. & Mining
Service
Adopted 56.25% 18.14% 13.64% 25.61% 18.42% 37.50% 19.23%
Under Adoption 12.50% 9.11% 11.82% 3.66% 13.16% 18.75% 7.69%
Considering Adoption 22.50% 10.43% 7.27% 4.88% 7.89% 27.50% 7.69 %
Not Adopted 8.75% 62.31% 67.27% 65.85% 60.53% 16.25% 65.38%
Number of cases(ea) 80 1,141 110 164 38 80 26
Resource: Korea Data Agency(2023)
Table 3. Domestic smart farm ICT data utilization status in 2021
unit: %
ICT Data Collection ICT Data Analysis
Category
Implemented Not Implemented Implemented Not Implemented
Greenhouse 53.9 46.1 38.7 61.3
Field Fruit 55.5 445 41.5 58.5
Field Vegetable 53.5 46.5 19.3 80.7
Livestock 64.2 35.8 38.2 61.8
Resource: EPIS(2022)
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Strategy

Project

[\

Developing technology and industrial base

(98]

. Strengthening the base of data technology
. Developing IT infrastructure for data
. Fostering digital transformation and data industry

Improving the individual's and country's capability

. Nurturing data talent and promoting data-driven education
. Creating person-centered culture based on data
. Offering safe jobs and solving social strife

e BN AN L A

Accelerating innovation of laws and administration

. Setting up data-friendly laws and intensifying safety
. Promoting government's digital transformation

Resource: Presidential Committee on The Fourth Industrial Revolution(2022)

Vol. 29, No. 4, 2023 141



Level 1

ot - Aol - 5 - HEY
Enhancement of Data Industry Competitiveness in the Agricultural Sector
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| [ | | | | [ [
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Vocational Efffs'yt;{‘e‘:n Dol Devi : Data Relaxation of Financial !
Training S fepizl| Pavitezs Data Analytics & Standardization Regulations Support AZVETFHTSS of
T pp 1 Utilization | \gricu g.lrf
Technology a"\‘;,’gr er: a
oy : S
Data Security &
Protection
Technology
Figure 1. AHP levels and elements
Table 5. Description of AHP elements
Level 1 Level 2 Level 3 Definition
* Expanding higher education for nurturing practical manpower
Undergrad and Grad . . .
Educati * Opening and supporting data industry departments
ucation ‘g . .. . .
* Establishing special graduate school for raising high-skilled manpower
Education and * Expanding related training in vocational school and program funded
Trainin, . .. by nation
e Vocational Training Y .. .
Human ¢ Training human resource through data education program by local
Resources governments

In-house Training

* Providing in-house training to improve the job ability

Job Creation

Employment Support

* Offering a graduate scheme
¢ Creating new jobs

Start-up Ecosystem Support

* Providing consulting programs about establishing start-up
* Funding start-up costs in its early stages

Internet Service

* Providing broadband internet service(e.g., 5G) in rural areas

Industrial Base

ICT Digital Devices * Using the digital device for smart-farming
Infrastructure * Constructing the data center for collecting and managing data related
Data Center .
to agriculture
Data Collection and Storage | * Developing technologies to create, collect, process and store
Technology data(e.g., sensing, data-mining, cloud-computing, open API, DBMS)
Data Analytics and Ir.nprolvmg.g User Inter.face(UI),. pa.ckages for .data analysis anq
Data Utilization Technolo visualization, Enterprise Application Integration(EAI), Extraction,
Technology &y Transformation and Load(ETL), and etc.
Data Security and Protection . Improvin.g security technologies(e.g., .protecting gsers from
unauthorized access and data corruption, processing data to be
Technology . . .
anonymous, reinforcing the back-up and restoration of data)
* Figuring out the demand on specific data and collecting them
Database Systems * Strengthening links between value chain actors and making an
integrated plan
o . izi finiti its, fi f th
Data Data Standardization Standardizing names, definitions, units, formats of the data,

regardless of agricultural data providers

Open Public Data

* Subdividing the indices
* Providing various raw data
* Extending the term of data openness

142 S=7|2 H293 M43, 20234
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Table 5. Continued
Level 1 Level 2 Level 3 Definition
Legislation ¢ Establishing the law under the rapidly changing situations
System
Improvement Relaxation of Regulations * Relaxing .the regulations that obstruct data utilization
* Encouraging regulatory sandbox
* Supporting research institutes to do the research and assignment for
R&D S rt N .
Government HPPO technological innovations
. Support
Industrial Financial Support * Providing tax cuts and subsidies for the enterprises
Environment . .. o .
Increasing Farmers’ * Relieving farmers' reluctance to providing their data
Awareness of the Data * Increasing farmers’ demands for using data
Industry * Improving farmers’ ability and understanding of data usage
Awareness
Increasing Awareness of * Improving data workers’ understanding about agricultural industry
Agriculture among Data * Lowering data workers’ psychological barrier against agricultural
workers industry
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Table 6. Number of specialists surveyed by area

Agricultural Sector Non-agricultural Sector
Academic 15 12
Industrial 7 13
Sub-total 22 25
Total number : 47
High «—» Low Equal Low High
Element Element

Human Resources ...-iﬁ&i iiﬁii-..

Industrial Base

Human Resources ...-iﬁéﬁ 1 L;ﬁi“-.. Industrial Environment

Industrial Base

...-iﬁ;i 1 i&‘ﬁﬁ-.. Industrial Environment

Figure 2. AHP questionnaire form: the case of Level 1
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Table 7. Priority weights of Level 1

Total Weight Agricultural Sector Weight Non-agricultural Sector Weight
Human Resources 0.2830 0.3560 0.2268
Industrial Base 0.4009 0.3493 0.4435
Industrial Environment 0.3161 0.2947 0.3297
Total 1.0000 1.0000 1.0000
CR 0.0024 0.0067 0.0004
Table 8. Priority weights of Level 2
. Agricultural Non-agricultural Sector
Level 1 Level 2 Total Weight Sec%(r)r Weight ngei oht
Education and Training 0.4603 0.4468 0.4722
Human Resources Job Creation 0.5397 0.5532 0.5278
Total 1.0000 1.0000 1.0000
CR 0.0000 0.0000 0.0000
ICT Infrastructure 0.2987 0.2817 0.3141
Data Technology 0.2647 0.2779 0.2533
Industrial Base Data 0.4366 0.4404 0.4326
Total 1.0000 1.0000 1.0000
CR 0.0044 0.0071 0.0026
System Improvement 0.4111 0.4313 0.3930
) Government Support 0.3391 0.3099 0.3657
Eii?:;nt;;a;m Awareness 0.2498 0.2588 0.2413
Total 1.0000 1.0000 1.0000
CR 0.0007 0.0021 0.0001

S oA o AE Hold 4ke] Aol Srslo] 9
A1, Ejol) 4191e] S A9 Holep el A9 Hol

A A I =0 flo] oHs] A=

=0l

X—*ISE el A= Aez Hrhge] wet ofd] ek F2

ol 7V ZzE FAoE Hlth

19 B SHeABOIA A $HAE Aw AN
(0.4111) > HERL(0.3391) > 212](0.2498) &0 7 7}=
Ag BAEYOH, o] Al Y FE W B Y R A

719 a5d ARl 54T AL Kol
A9 tAEslte] S50 wao] B Hol A3
Al @5kl Ba/go] ol wet A= jAdol

o|l:=

2

=

2 71EAE Hofgt A0z Bl YeE WBRAL G
o AutE B9 9 59 FE dojg Al Ay &g
3 o upEElo] 9] Qkokth(Park, 2021). Eat YukEel
dlolel 419 Bl Mol 59 dloleo] Het $YUAE
Ao} 5 dlole BREL F7 Sol e FA 7
o] QIEH(Min and Lim, 2023). ol2iat W 4elA -4

94 ulo] Yiat Wao] F85H dAQ Aow waltt

o, FZoll= 2023 649 20€0] “sdHE

AR A8 A

91 A % olg ZAdstel #RE HEol, 2023 74 25¢Y

o ‘AntEsd S % A4
o] o k= A= 4ol

o Bt WE o] 2zt gx
0|2l AT et

QA A9 3415 24 ¥ Z¥= Table 99] AJA]
=) <w209] 519 940 AX LuA} A= AR,
AL 15(0.3801) > thshoiste W5(0.3624) > &Y
W8(0.2575) £02 ALAE Fostct 213U 54

2 ARotel B kst

A 15(0.4422)0 7%* >

B Rolth wd, o A1 22 AgTlel B9 A

A 180416400 71 EL

9 590 B2 dlole] Tl LRo] 57 et 0 jaiel
FPOE olFolAT glol ksl e o

uﬂ7]-o} ﬁoi _\d— '{;_1—

UHER AH] B AIAEL HlolH *Mée

3) Ministry of Government Legislation, https:/www.moleg.go.kr/

Vol. 29, No. 4, 2023 145



Table 9. Priority weights of Level 3 in Human Resources

. Agricultural Non-agricultural Sector

Level 1 Level 2 Level 3 Total Weight Sector Weight Weight

Undergrad and Grad Education 0.3624 0.4422 0.2978

) Vocational Training 0.2575 0.2233 0.2857

Education and In-house Training 0.3801 0.3345 0.4164

Training
Total 1.0000 1.0000 1.0000
Human CR 0.0004 0.0015 0.0000
Resources
Employment Support 0.5325 0.6522 0.4234
. Start-up Ecosystem Support 0.4675 0.3478 0.5766
Job Creation

Total 1.0000 1.0000 1.0000

CR 0.0000 0.0000 0.0000
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Table 10. Priority weights of Level 3 in Industrial Base

Level 1 Level 2 Level 3 Total Weight SeAc%(r)ircu\:\t/::ht ]\g:;z%ri\;ueliugl}:?l
Internet Service 0.2530 0.2481 0.2574
Digital Devices 03172 0.3190 0.3156
In fralstcr?;cture Data Center 0.4298 0.4329 0.4270
Total 1.0000 1.0000 1.0000
CR 0.0002 0.0001 0.0013
Data Collection and Storage Technology 0.3083 0.3124 0.3043
) Data Analytics and Utilization Technology 0.4893 0.5036 0.4761
'“‘é‘:::al Tecfjjogy Data Security and Protection Technology 0.2024 0.1840 0.2196
Total 1.0000 1.0000 1.0000
CR 0.0001 0.0001 0.0001
Database Systems 0.2733 0.2950 0.2543
Data Standardization 0.4507 0.4579 0.4426
Data Open Public Data 0.2761 0.2471 0.3031
Total 1.00001 1.0000 1.0000
CR 0.0000 0.0003 0.0001
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Table 11. Priority weights of Level 3 in Industrial Environment

Level 1 Level 2 Level 3 Total Weight SeAc%(r)lrcu\:\t/g:ht I\ézzzfn\iig}rzl
Legislation 0.4999 0.6191 0.3945
System Relaxation of Regulations 0.5001 0.3809 0.6055
Improvement Total 1.0000 1.0000 1.0000
CR 0.0000 0.0000 0.0000
R&D Support 0.6671 0.7299 0.6062
Industrial Government Financial Support 0.3329 0.2701 0.3938
Environment Support Total 1.0000 1.0000 1.0000
CR 0.0000 0.0000 0.0000
Farmers” Awareness of the Data Industry 0.5780 0.5743 0.5813
Awareness Awareness of Agriculture among Data workers 0.4220 0.4257 0.4187
Total 1.0000 1.0000 1.0000
CR 0.0000 0.0000 0.0000
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Figure 3. Overall weights: total respondents
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