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Az (A AZsA3) oA A= AFFsAGAE (https://www.be-farmer.jp/uploads/statistics/
IDIUsiQ6BUnDGT2jp33D202003171504. pdf).
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1. EU 3559493 5250k 1.8 4999

T8 34 599 F577H(the gross value-added: GVA)= AA] A0l
1.7% 2 2 3d=5 7t Zpo|7F =211, 11 A= B 443t FARRE

AT 5%71Fel sgste AFE L&kl e,

5) European Commission (2019) CAP specific objective: Jobs and growth in rural areas
https://ec.europa.eu/info/sites/default/files/food-farming-fisheries/key_policies/doc
uments/cap-specific-objectives-brief-8-jobs—and-growth-in-rural-areas_en.pdf

6) The European Parliament (2016) The role of the EU’'s Common Agricultural Policy in
creating rural jobs http://www.europarl.europa.eu/supporting—analyses
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2. BU YA€ ojAitt 2 59 tixgs} 2%
2.1. EU OJX|2 O{HCHEuropean Commission’s Digital Agenda)1011)
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9 DESIRA project (https://europa.eu/capacityddev/desira), WUR Xt HH QIHS
(conducted Sept 20, 2021)
10) ITU and FAO (2020) Status of Digital Agriculture in 18 countries of Europe and Central
Asia.Geneva, Switzerland.

1) European Commission(https://digital-strategy.ec.europa.eu/en/policies/digital-skills
—-and-jobs, ZA: 2021. 9. 20.).
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wE=w, 419 40%, FH WolA Z53k= 9] 1/3 A&7t 71 "AE
71eg 7L A 59 Ao ® yErd. o4 ICT A&7 1/6, &8
(science, technology, engineering and mathematics: STEM) &°F
EQ40] 1/30] B3 HER S A v of4o] te EAE gAY
ATkl I AXH T S,

O FH2 Autz o2 24l 7]&Z /N & Sl HAE 7]&Ql o] Wi$- ¥
Zog BiE, olo F-HZ P U3 (the European Commission)= 20254
THA] 70%9] /4%10] 712 HAE 7&S S & ALs 5HE ARt UAE

| AlElell= 20194 715 30%0] SaFoks 13~14419]

Az3 AFD 2 HAE BHES 203097HA] 15%7HA] HAA 7|t

=1
Ho
_] [e)
r>~
[
p
o
r>~
19
jui)
(o]
N
ot

O FHAYE sPRoF A ES} HY Ao 2 {4 i =5 U HAE ==
Z75kaL, 202097HA] FHAY AA o /1% HREEWEES A5k
AE AlRro g2 By g8 (efficient)e] 2, £84(circular)olH, AZ2H
(connected) 5% AF 7HARE S B45te AL HRE . 184 74

A9 W QJIE Y AZ2 wjf- I 5202 201749 H V& 47%2] 52X Y

Fho] Hz =R QI Yol A= Sl

O HAE 7le2 AFAS(AD, 2HEL, 5471, 2445 AFH, IoT, 56
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ExZ 3H
- AEAFES tAY ¢ R Mo] iR A4 Fol Bt oh
57} 9 M 5] AL 4

7o 3o QL =.

oZ o
~

O 9 4 ICT 11-82] 88.3%7F A|2]4 o2 EF-Hyuz 8= A9 (F=
e

HS2, ol Zapae] AT ZPAF S9 AR, ofgelol B 5

EUISE &= 773 Afd =710l A55H01 AA=(20084 71%).12)

O 20179 7% & 6905t ©go] ICT +2ofof| FAFskAL 9o H o]= 20109 FH %

BRAE Eom U= o] T EHAFUA IS AT ICT AH| A&}

< 53058 180 & AA| ICT 189 76%= AHA|staL 91, 2006l A]
20174 A}ol Tt 43%9] BFES 7153 2o

2) Institute for Prospective Technological Studies, Joint Research Centre, European
Commission (2008) Mapping the ICT in EU Regions: Location, Employment, Factors of
Attractiveness and Economic Impact
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- 59 2 5 A =&Y, B, A, olgEof, ArQlo] 44 W
ICT EoplM e 7MY =2 1852 B30, =YUo] 78 A ICT &oF
-89 18%, F=ol 17%, ZHA7} 12%, olge]olrt 9%, AFRlo] 7%E
Hoj, o] 2] 57l=0] f-9 ICT -89 64%E AFA|oh= Ao=Z UERd13)

O ICT HoF Y A7t 9182 % 3211 9. 000H 2.2 2006404 20174 Alo]
A Z71gow, Au|ARCLS] & (9%E 18511 S AL/ Q¥
A ICT 118218 9] 19%S AFA|5kaL 9loH, o]= 20064 o2l & 1-&ofjH]

2L 522 fAFL e 19

O S8 U ICT AEZ=L 2004W A 20109 Ale] 19%, 201 1WA 20184
Abo] 35%7F S7FgaL, AA 18 H|FE 20119 3.2%°014 20184 4%=
Z7}15}.15

- ICT AlH 1182 20084W AA|Y7]9: =2 35 =55 IS

- 39T F BAE, 294, o AEYoke] ICT 18 #lFo] 7P &8

O 20124 71 219 Wi 7 B2 9] ICT A&71e L83t £oke HlZ2Y A

Au| Aol on, A 717 5t & ICT Awd Y wF o= 183 =4
A HAl T W

AJE 182 0.1% ©o|3t2 Uettor = Al
P

182 BJFofuol, SEH[oME A|Q]stale At E9. 10

3) European Commission (2020) Digital Economy and Society Index (DESI) 2020 The EU |
CT Sector and its R&D Performance. https://ec.europa.eu/newsroom/dae/document.
cfm?doc_id=67083

14) |bid.

15) Lépez Cobo M., Rohman I.K., De Prato G., Cardona M., Righi R., Samoili S.,
Vézquez—Prada Baillet M. (2020) ICT specialists in employment.. Methodological
note, Seville: European Commission, 2020, JRC119846
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2.3. RETY s UXIEet o

otor

2.3.1. FRECF OA L3} FF

O §9 AntE oty AJA 2= 2018 tiH] 2023 9F 2.354) 713t Ao =g
i AF GA Z &g AT 07 Ho|n, T 1
Al 30 oA 729 28] R AT A0 F A= .17)

O ol&fet Jgole B3, R HL/ANESA7|E2 o= St &
E7k EU= #= 7]ad) Au]2e] A7 4lof] FARZOlE vl=

AlIA B3A8A=<] Al vis) FAAA e A Y. 20100014
20159 Afo] qAIH 2.2 554 U7 5519 15%7t0] R4 U=
- HEHES] 3% 100952 5 o]4d<] BE 578l GNSS(Global
Navigation Satellite System) 7|<&< -85t Qla1, TA0] H-L- 609t
SIELZ o)) A ol A4S S LYET He 5 H2sd /LS
EIoo YRS 71etal ey, 2 ANt o 2 5 AME o] & 4ol
HEER} Wl 2R A4S A hold A= Hesle 5 s dAE 9| A=

A9

6) Sabadash, Anna (2014): Employment of ICT Specialists in the EU (2000-2012),
Institute for Prospective Technological Studies Digital Economy Working Paper, No.
2014/01, European Commission, Joint Research Centre (JRC), Seville

7) Wageningen University and Research, Statista (2020)(https://www.statista.com/stati
stics/956934/smart-farming—market-size—europe-application—vertical/).

8) Farm Europe (2017) A smart cap for EU precision & smart farming(https://www.farm-
europe.eu/travaux/a-smart-cap—for-eu—precision-smart-farming/).
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2.3.2. FAF A 71 202D

FH9 54F A2 HlE £ 2 ARE7|RRIE Y(Internet of Things), &
A Z(advance manufacturing), 3d7]&(photonics), AlA, ZEEA 7]

=9 207 XA Y g Esit 7k45tE T 9L

it

>

O @A /4 W w24F 4AdolA 7P fFE ol 21 FHYASHA o)1 U=
A g 7le2E AFE7|RRIH Y, As3) 2 2 85K Automation and robot-
isation), Q15-X-s{(Artificial Intelligence), 523 & ¥]H|o]&|(Traceability

and Big Data)7} +531.

O A71H 02 2 59 G v|A A0 AEY sHEoF Ed7 o]
] z3t 7le2 =, 229 WuAlolA 944 A|lAEI(Global Navigation Satellite

System: GNSS), E&A|21(Blockchain), 7H@A(Virtual Reality) 5°] 2.

O 7%t gAEd g4lo] Az 9 77| g2+ HEEWE HEYS,
ICT, E-H|ZYAE 9]

19) Joint Research Centre (JRC) of the European Commission (2014) Precision agriculture:
an opportunity for EU farmers — potential support with the cap 2014-2020

0) European Commission (2020) Advanced Technologies for industry — sectoral watch,
Technological trends in agri-food industry

21) Pesce M., Kirova M., Soma K., Bogaardt M-J., Poppe K., Thurston C., Monfort Belles
C, Wolfert S., Beers G., Urdu D., (2019) Research for AGRI Committee - Impacts of
the digital economy on the food-chain and the CAP, European Parliament, Policy
Department for Structural and Cohesion Policies, Brussels
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It - =
%%E,—/—\— ]?_.'6‘ o -1

O =9, me, YigRtE, olgEol, Ul

2 27ks0] Bl A 2153748 2ARE A3, ool
g, welold, ARIHY, ARAE 291

71 HAS vl 9r]s, BREX Y

A0 UE.

(O3 2-3) R U F2 = SME A A 718 o8

Industrial Biotechnology _
Robotics |
Big Data [
o7 I
~

5% 10%

0% %

Share of firms

Z}&: Buropean Commission(2020).

2.3.3. BAFECFHAE 71<edd a9 T3 7
O Y W B3 15 7edg2 A S vole7le, ddAx | 2395
71&0l AFHO UF. o T B2 9 AE7PF L, 2H]l, oo}
H, A A Hiv] 7leAt vl gE, doke,

22) European Commission 2020 (ibid.)
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O o] % A8 Hloler|4e mapa, dnta, W07t FuA £ Hoks
AgE, 59, olgFobt, AFA%S U Heolg Hopl At £, drla,

HERE} 9E RS Glol F7PE YFE 71eRore] Holsh B,

O AW 19 Abo] 5415 AF9] WAl 714 AAo] B Hok g%, Bk,
229, A=A, Heolrt AANIL, A=Y B 4 A S
o= Zjol 5 29,

- Ql

59, FUE, o|gelop} 4912 AAF.

AL ohAAE, vgekE, Behe, o[eeolrt, Hekiok dnta,

— =

020194 12014 20204 3% Afo] A EEoIA] 714 & 505 1)
o AHEQIE YT} HE|o] el Hobd &(5h] EYESL 7Ie A,

(a3 2-4) 20194 122~2020 32 SAIZAMA LY I 42

A} Buropean Commission(2020).

Hiring demand

Big Data
Security
Robotics
Industrial
Biotechnology
Connectivity
Cloud
Advanced
Manufacturing

Advanced Materials
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O owAlE 5249 ARIA A&7/ 242 fIet B2l]l FHoluzd)
40] dA5tato] gAEslof g 52 1§ FEolu A4 7S AT
etz o & t]R|g 7]|<&o] J_:;Eﬂx}(hghly skilled) 118 =
Sh= R, A5 ol s AES dAlshe 23S 73L& Aolzhe Ag=
2. 184y 5471&AEA 2 (farm advisors)d &2 114
A&8t, SAZINE JAHET 71A ARES] Egof wEl A holy A4S e
7Vs/do] & A= A&

O Ho], 7| A% L AFE $UE FYA A4 9] £40] Lo} 5YTE
IR Y W= SADF A R BHES BE AL WY E
OAg 712 A2e Yool eF ZES0| 4.

O ICT 71&9] sdEoF && =9} 7|oof gt BAA=ZE= #2 ZotsE &
N=(20149 AFAR 7]5).29

2.3.5. A5 URA 2023-27 L 3 L= HRE20

O SAFEOF: FYAT WollAl 7 2 AR Rk, 43 4T B(44 mil-

lion)o] 5ol ol&Est= A& 7, A, 4] FF(catering)5-2] ¥
FAFstaL o, 13 29t o] SRS 185l Qs

3) Prause, L. (2021) Digital Agriculture and Labor: A Few Challenges for Social Sustainability.
Sustainability 2021, 13, 5980. https://doi.org/10.3390/su13115980

4) Rose, D.C.; Wheeler, R.; Winter, M.; Lobley, M.; Chivers, C.~A. Agriculture 4.0: Making
it work for people, production, and the planet. Land Use Policy 2021, 100, 104933.

5 Slavoljub Milovanovi¢ (2014) The role and potential of information technology in agri-
cultural improvement, Economics of Agriculture

6) https://eur-lex.europa.eu/resource.html?uri=cellar:25d60735-4129-11eb-b27b-01a
a75ed71a1.0001.02/DOC_1&format=PDF
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O EU9] 3-55Y8A & (the Common Agriculture Policy: CAP)2 175009
F2(50 billion) 729} ofltbZ HPatil glow, BU 2203 5 71 2
TEE 20148~2020 Ato] EU dl4t2] 37.8%5 AHA 2.

O CAPZ EU W 5959 B85-ES2 AYTTLR fASte SA°l £
49 Bide AE7FssH A= Ae FHeR o ST BA2
A A Y(direct payments), AU H s&2/MES 3 FH 5L

AR D %7154 AR

O EU+ ¥ 1¥d < (the European Green Deal)& SH 227, 20214 7|&
T 5 AE Agulote] 4555 Ad A (the new common agricul-
tural policy 2023-27)2 £35+.28) 20234 2-F Al FE5AA AL A&

P53k A4 QI SUEokE B SUES BAS BAste, A%k

(socio-technical transformation) &

7]dto 2 sk11 918 .29)

27) QAT J2Y https://ec.europa.eu/info/strategy/priorities—2019-2024/european—
green—deal/agriculture-and-green—deal_en

28) MBS https://ec.europa.eu/info/food-farming-fisheries/key-policies/common
—agricultural-policy/new-cap-2023-27_en

29) 9| O|X|E3t Mk https://desira2020.eu/2021/03/01/article-the-new-cap-and-the
—digital-transformation-of-agriculture/
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Al2~H(Agricultural Knowledge and Innovation Systems)°] 24

olekx ¥sl 1L 918

]

A
Ea

2.3.6. FREOF AL} S A% A+ET

O FHIT2 849l gAEs} o]YAE|E(Digitising European Industry)2]
Yo = FARoF A3} A & FAl =g 199l T o] 2020(Horizon
2020)°1 °F 109 F=(€1 billion)& FARL. o] T 8 FAMEok= TYwoF
HAd 4% 75 2 gAE olkcHo]ld A= ATt 2 LR A
(large-scale pilots: LSP) 2.2, A 109 & 84T -F-2(€80 million)7+ 372
LSP2} 1709] tjAd &4l 5]H(digital innovation hubs: DIHs) U/ EX ]|

B4 30

O 53], Tetol& 20202 sYEore] "AE HAEZAE Sl d+94
(Research and Innovation) &-°F°f 29} F-2Z(€ 200 million)E v§g 3}z,
73 5¥RE F2(€75 million)E Y& 2R L0 BARE. 5AF
Hok= TE0]E 20209] ZEEA RO 47 A9 5 ShHE A Al A oA
7P 2 R E A2 &, [0F2020, DEMETER, ATLAS and Smart-
AgriHubs & &4&oF AFEQIEY & HAE SHF 150 84w f=

(€80 million)E FA}3.32)

31 https://digital-strategy.ec.europa.eu/en/policies/large-scale—pilots—digitisation-agriculture
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- ToF(Internet of Food & Farm) 2020 s4]&50F0] AF=EQIEHY 7|&
&8O Aagit o|ldE 7hedhe TRAER IF, Ys, I, &7, AL
Al 5 57 Gl A 22709 sl¥=o] +F5% 2 (operational farm
environment)d AFEQIE U 7]&9] 7, BIAE, Al 52 A F9.

- ATLAS(Agricultural interoperability & analysis system)+ 57FH=2
RBASE A Yotar, AlA A A”L BlofE] B4 2V o2 57| A &9 =

S8 A USK A BRES AR AJOE, 57k Bl AT, A
£9] B9 YEAIE 759 5 W AR B FUT .

- DEMETER(Building an interoperable, data-driven, innovative &
sustainable European agriculture)= 9 W 207} 43 571=2]
247155 5RE5S A¥st7] Y8l As-28(interoperability 9-5)°]

7Fsdt 2ntE mby E3FE 752 AlSiaL Qs o A2 w4 G| ARk

NSl EAH AT 71, AR L Hoke Q@éﬁ R0k 1) AFZ
A TGS 9% EEAE HTLG /S T SS BEE T,

- SmartAgriHubs(Unleashing the potential for the digitisation33) of
the European agri-food sector)= #98 W HEYNT W 14078 HA€
&4l 3]B(Digital Innovation Hubs)E 53l 48 W 52 o|sj&AA}=0]

AT 8 7leAd AU AE AT = =S Aol U=

O o] Yol= AYATS JAY, £2F57t EREYs, Bul ZRY SRS
S0 Zolof 14 245 §2(€12 million)E, Y=o} ¥Ho]e] 7]t vo]

32) https://digital-strategy.ec.europa.eu/en/policies/digitisation—agriculture—horizon-2020

33) Digitization means to convert something into a digital format, and usually refers to
encoding of data and documents. Digitalization means to convert business processes
over to use digital technologies, instead of analogue or offline systems such as paper
or whiteboards https://nextservicesoftware.com/news/digitize-vs—digitalize—know-
the—difference/
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|wn] meAEd] T 17 299 f2E B} 7
RE 7E, 47154 B, SARok] Ao} A4 Fojo] Bt A7

4 mRAEd] FASHT 98,
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2.3.7. 59 4.0 @33435)36)37)

02 "HAE 71E, 2mEs, 2471 A 59 S8 7Hes
= o
=2 =

I
ot ofr
A2
W

AERIEYL, 2R, 56 50 22 A 7|e2 B3l sUA

3= =8, B2yt GA1A 3 AE7MsEE 34

34) European Commission (2017) Industry 4.0 in agriculture: Focus on loT aspects

35 Garske, B.; Bau, A.; Ekardt, F. (2021) ibid.

36) https://ec.europa.eu/info/sites/default/files/food-farming—fisheries/key_policies/
documents/cap-briefs—2-productivity_en.pdf

37) EU (2020) Recommendations to the Member States as regards their strategic plan for
the Common Agricultural Policy(https://eur-lex.europa.eu/legal-content/EN/TXT/?uri
=CELEX%3A52020DC0846).

38) https://www.euractiv.com/section/agriculture-food/infographic/farming—4-0-the-
future-of-agriculture/
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O

9 717 Aol Aol wEd, Aol gl =i Q= 70~80%71F S

MZE 5 A7 Adsd71eS gAskL /e, 1 Wl 4,50071 84t

A7 2609 F-2(€26 billion)

TR &S 291 e A2® Uehger, s ok 137 5,0008=
o

g5l Q= Ao & e

A HE A2 75 5 AL e A

AR Foho) 35~36%5HE AAFHL 9L,

FHAG2 HAE 7leo] 48] ti] @2 FAEL 2 5 AlAFd &7
HRJA7I9E T+ e AAES 7L loH, B A4 ZdiekE
Z1eFtttal SAIgE T3y olE 71| s et e el AuA = FAIA
O 21 X2 G Aol A A& R A71E A Es] Eestal, A4 St
FAA defF 7le AP Aot =55 4T Eo7F ATl 9],
571 = ] A4S et w1 o] HAE e B oAE gl Al 3430l
7V 2 AR A8 Aol a54

2.3.8. EU s UE°F H A2 3}e] 743940

O

39)

40)

s

U9 bxgstel b 2 Az s, &4
| 7R Aol et R B, WAt A0) B2 0 Explg 5o Qg
o

-
© 7)% W4 Sol Balw, @A Qut 57159 HPRok Tl 4l

o

AT

https://desira2020.eu/2021/03/01/article-the-new-cap-and-the-digital-transforma
tion—of-agriculture/

Garske, B.; Bau, A.; Ekardt, F. (2021) Digitalization and Al in European Agriculture: A St
rategy for Achieving Climate and Biodiversity Targets? Sustainability 2021, 13, 4652.
https://doi.org/10.3390/su13094652
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O oAM= A5 5d-F ol HYshe tAEt 7] didt AE=E &9,
H1-8 T 7]E2 AQEsh] o2 g, sUs 9 35 AU AlSA SR
= dAE gHtol=(digital divide)g 2T 7FeA, 8 59LF
glolElE Bl Srohe 2AI, HlolE &f-ad3 214 A, glolE AlF =,

SUE MJAES FH Fof digt ZAlo] 25 HY.42

O WiRHEokl A thA AzAbEe] AU WEY AR sk Fa
3t ol 3 ShbE Aulgh Al 2d TS 913t AL EAFE HYH9

Bopo] HAE BHL.4)

o

2.3.9. SAEECF Y dAE7]& ols|BAR
O s215F A& Wi olsARREoIA 22011 =(Available) T 7]&3 7} o] 3]
- BH/E7k AntEQfelY gAu| Ao HY AEFAR F7F Ao A <]

Aane HHste 98 71&@, 1R 9 5o 5 gt FA9

AN, ARERIEY 71718 AR A Ak E o B/ Al St FAI07 1=

FAE 2d ABIoIA AR, BEANL B HAE BAA, )2 %
5oHLE AR AT ).

BTV B 10T SUIE A% 1 57 =g 420, Al
ARISHE MBI 2E AZSHA, 22l dole] 248 B9 AXZ YR

2
o
_°|l',
fr
e
__}li_zl
il
o,
il

2 A7 EFEHE 2E5AU, FE 2 EX]

42) AIOTI (2019) ibid.

43) Joint Research Centre (JRC) of the European Commission (2014) ibid.

4) Donatelli M and M Pisante (2019): Digital Agriculture and the Agridigit project, Italy -
Contribution to the OECD TIP Digital and Open Innovation project (p.7)
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B2 WIS WA B2 FEES A ok FUEAL AUG

- A|EA2HEoKfood transformation industry): s|@ &oF #AI A= A=
FARS AT AFE F40] BastEE, S840 V& EYo] AT
ARl FFAR Ahol] A4 ARERIEUlC =R E HEH2 FH = AF9
IHLEEE, 94 71+ 4 FEHYE BSo) 51, AFGA W ARERIE U
AE9 AT A Y S BASHY 3SH 02 = Ay FH3te}
AseHE Ad 7HsA o

- FE 2ok f8=oF WA JA| AvjAdEoA AFY] sl AEHS 75
FEE AFol=d ESAR] 7e2 €8T & U=

- JH BEA7F JH BEA7Fo] 9 A2 A E T AREol A JE S (data
lake) @74 & RX|olH, o]&2 71 F419] 7| A gs5(machine learning)

Zlee S A B oo, A Az 44T FAE

0 2021¥ 929 s 4 WEAEQ 121, & GDP thy]| 54
AE] 7] A9 57 =2 5A(25%), ZgA(17.1%), o122]oK12.4%), 25U
(8.4%), HEHE(6%)Z E Ao A= ol& A 5/ =71 5 A5 7155

T A= e FY, Y, olgE|orE SR Y HAES 4 3

45) https://www.innovationpolicyplatform.org/www.innovationpolicyplatform.org/content/
agriculture/index.html
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1. =¢

U2 19809 HHE 52 HAESE AAAL, 201849ll= FHF A
A 2T B B9 A&7 s AT A AFe = sd o yAEs}
S/ A9 E Hlo]dBayen I 22 AHZIGAA F4719 H
Ea

A A4S WS 5L/ 950 £ Y

o

Y Y95 = 5A4Y AT} 71k} A &7HsAdol 2A 71T 5
AT B, FUE9 L7 58 s 9T 3348 FUS
&9l T 5= AFshof gkl B9l oo 20179 4%E7] 109 +=
(EUR 1 billion) A49 AR (risk capital)S 547X H AT}
AETEA S0 FAg 0 47) 20204 3 5 F(The Federal Ministry of
Food and Agriculture)= &% 37t 54 7|1& AE o 53 F2(EUR 50

million)E EAFsHA Y 8Hg] 48)

46) Federal Ministry for Food and Agriculture. Digitalisierung in der Landwirtschaft Chancen

Nutzen—Risiken Minimieren; Federal Ministry for Food and Agriculture: Bonn, Germany,
2018.

47) http://4liberty.eu/germanys—smart-farm-digital-technology-in-agriculture/

48) https://www.bmel.de/EN/topics/digitalisation/digitalisation-agriculture.html
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#2097 5 FAROF W 571 AR B B leE 2] obxAAJol STt
O

=9 FUEoF W ARl gAE 7lee &80 A7 FARE 7,
5

20209 5007} Y F5HFEEDE hOo & HEAA oF 80%S]
$717H 5% A 7148 B85 9k A0 vehd50

. %%1 3ok ] 71 SIS 20l DAY kR A5 AR BF
A(46%), GPS-71¥r9] 571 A|(45%)2F AHEEE of &2 #0144 (40%)°]
—?‘5—'53’12‘34, 5o 3 H|® AXE 99 AntET| A 71EEe] A% o &= Aol
(smart-machinery-supported site-specific application)®] 32%, A7}
28%% ARt BEEA} EE2 7Y 12%, 1% AFASIAL 15D
- BRI 2ol E tE YA E £374L2 54T (farm manage-
ment)E YT A2, AA SHAL ¥ o] o] YyA|E A7yl ol dt
OAE BE YA HE A28S 8oL ok 8.5
- HAE 71&2 5 B AZE oo g 2ol=H|, §3]| t+29]
A Folu A5 H S B85t 57 L8AS2 A,
WA, ABIRAE 4RSS o) Bele 2 g AY|AS Agele
SAHE0] 918 o] Sl AW 27 714 EAE] 2] ARt} S8

A

Federal Ministry for Food and Agriculture. Daten und Fakten. Land-, Forst— und
Ernahrungswirtschaft mit Fischerei und Wein— und Gartenbau; Federal Ministry for
Food and Agriculture: Bonn, Germany, 2017

0) Rohleder, B.; Kritksen, B.; Reinhardt, H. Digitalisierung in der Landwirtschaft 2020;

Bitkom, Deutscher Bauernverband, Rentenbank: Berlin, Germany, 2020.

57) ibid.
52) ibid.
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- SAE A 57 A4 QR ZES HAE AL 53 o] FofA
SAES 23 FAVE OAE Aeke Eb‘H =58 e AlaEe] B 34
ol k=5AHe daALtel &EE7E

oje} o], thfet YA 7]&E keE LA A0 uf ThRE Ao
FFS AL Jor], v Az PA(EA) Y =5 54 4T FH2
7FA & ole BEAEY == IF FEHE SFAVI= AR
UERg o, 2020 AARE B HZA S84 TS 82%71
OAESR Q8] =573 %7F okt ¥Rl 53

ok

- &, IRy o g fAY 7|&o| 58 9] guwisKde-skilling) & ZHetial
L IR 2 OA 7142 BEI SIS of 18] AdESAE
Selieol Folut A4 5O AR 58] o) FR 5T H o,

PN IE 5 e A D& USE T RS 7]E0 $U S PRS0

53) Prause, L. (2021) Digital Agriculture and Labor: A Few Challenges for Social
Sustainability. Sustainability 2021, 13, 5980. https://doi.org/10.3390/su13115980

54) |bid.

55) Rohleder, B.; Kritksen, B.; Reinhardt, H. Digitalisierung in der Landwirtschaft 2020;
Bitkom, Deutscher Bauernverband, Rentenbank: Berlin, Germany, 2020.
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O EY9] AFSIHIFE(Social Democrat: SPD)9] =AM A (Rainer
Spiering)< Ho|E F&of tgh =27} AlFotH, o] =2]of T3t gt X3
Rol= FHAE Q] Hlo|g7} tiqt 5L 3AREAl doi7t HolHE 7|Re s

3t o] 59) A% FAEE ol u Beie G 718 Holet o=

RS =

3.2. T2tA57)58)59)

O ZFPAE 20179 71% 48 5 A 18%E AA|ot= 5U=F0 2, 99
Yol A &= AR 2 2 A1 Ak9jo] 54t 4,800712] AFIA|, 6059 6008S 118
o Q.

SHIL Q8. & A 5719 6797 BYBF VLS 99 M2 e 7148 S
O

o, 22 25 A4, HAEE ofZe7Aold So &89,

2]
logical plan 2016-2020)= 7|8t0.2 A& A4 9] A4 A 119t FAlS A1
31 9o, X|&7lset =RV EL 25T QLS. 1 dE, 20194 7%

A1Z Bo}9] o]9]2 1909 8-2(19 billion)

i
o<,
9
e

56) https://www.euractiv.com/section/agriculture-food/news/digitalisation-in-agriculture
—-mission-impossible/?_ga=2.9867255.356217889.1631021553-%E2%80%A61/3

57) https://agriculture.gouv.fr/dossier-de—presse-agriculture—et-innovation-lancement-
de-la-french-agritech (Z™A M2 S8 HEXLE)

58) https://investinfrance.fr/wp-content/uploads/2017/08/France-Relance—-Focus—Agro.pdf

59) THA =2 (2020) L'impact de la transformation numérique sur les métiers du ministere
de I'agriculture et de I'alimentation https://agriculture.gouv.fr/limpact-de-la-transfor
mation—numerique—sur-les—metiers—du—ministere—de-lagriculture—et—-de by conseil
général de I'alimentation, de I'agriculture et des espaces ruraux (CGAAER)
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1,2000] o] d1YL 185k S, 202140] AZEAY I 1ETS
9 AGE-50f ‘Food for life’ 2= B8 4 SSHES =Y, 6 43 59t

29| AitS Hig e

O 2021~20224 Afe] wA B4 FEor] dHisks 53t AF5d 7dsf
63 497H364 million) F+2& ¥R, Adiehd =SAILF 19
F=(130 million), v}l A2 Elet F=EAE £13f 19 -#-=(100 million),

Nze A Al 19§22 W,

O LA FR= A0l AgF A 99l 2025W97HA] 5 AEES 7|49
291 §2(200 million euros)E EAFSHATH H5]1160), oS 7]¥to.
2025@71A] 120709] 453420 &4 ABER 7I9e2 B9l 2257 7S] 27HY

1 =
Axjel B2 W Aol B.60

YEE deprol g ARERoR: 9 19], A 591 R A
g2 SR} UA DT FTS Yol ASERS] AEHES LS,

25 g5 A8l 94 308 7 Ie=9] EX= THE

O
=)

=
>

4

60) https://www.terre—net.fr/actualite-agricole/politique-syndicalisme/article/la-france
-veut-se—doter-d-une—french—agri-tech—structuree—205-181398.html

61) https://www.terre-net.fr/actualite—agricole/politique—syndicalisme/article/le-ministre
—prone-I-union—-de-la—french—-tech-et-du-savoir-faire—agricole—francais—205-1813
85.html
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w7 Lhepue, vk o 2 TAe B 7o) AHgS

o
-

Aol 19| Kol 7}

AE=d, 20199 Hehe
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2018 HiH] 22% FHAIE H3l2H, o]

1
.

(450 million) 522 0]

s71AY A

£ AASHE FRY. o5 HE 86%=

A 4.0 A9 5%

=
O

62) Ministry of agriculture, food and forest policies (2019): L’ltalia e la Pac post 2020 -

Policy Brief (O|Zz2|0t 521E post-2020 CAP H&l £2|d)
63) https://www.ruminantia.it/lagroalimentare-e-sempre—piu-digitale-lagricoltura-4-0-

vale-450-mIn-di-euro-22/



2 Al & sgEoFH 71€ 7IdE0l, YAl 14%= SEtEYlY 718

O 2018¥9~20194 14 &<t #8754 (traceability) & 7FsA oh= E2A1919]

AAARL 2 111%0] °]E.

O BEA L olgeolol ] QR FES ZHRAUC] ofo] T WIA|R Fo] 2ol
Y 84 &R, AEFH] 2 29, ool A AAHOR FAE
Hopo] ZEA|QS MESHY YS(BEAQ el L AE] 11%E o|gelo}

oA FL).

@)
=

B, &G ZEAAG] T FAE vt HE2 8, o|EE|of AEEY

GBS A FAEN) 0.3%S R,

O olgZ|oto A ARG H= HAE 7]ed tiiiE 29 ¥ £2ZE0J(66%),

AE/A WB40%), 714 RHEE 2 ZEE AI2E(39%) 50l FE °IFUL,

2R} B 59 AH8L AR 2. 71459 45284, 714918
% B, 52X %L ey A2l F719E AP 713

3.3.2. A A7ET6S

O o]&g|o} 5Y*H(the Italian Ministry of Agricultural, Food, Forestry

64) s =X |= Xt=OMC &XH0|7t US(71&2] Categorisation0f] M2t T 4=X]).
65 Donatelli M and M Pisante (2019): Digital Agriculture and the Agridigit project, Italy -
Contribution to the OECD TIP Digital and Open Innovation project
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and Tourism Policies)= &5 5241= A+ 7132l 5% CRFA(the Council

for Agricultural Research and Economics)®} 5522 2019~20214¢

AgroDigit o]2h= AFYS X135t Sl

- Ao et X HE HlolHE FEot7] gt 7|&FE grdy 9
glo]ElHo] A FH

- ojge|ol A4t A2kl At JHsdS Ft Ve, = HAE

g A A2 AR WE AAAAH A AUEdS
vanced scopes, 2@, AA, IT 5 Fo] 72 €S /Es) & W A4
=

A2glol A g ot st oh7]ek 2L

- FUFUA S22t vEACIA 9F SHE S @84 A&7 S

- AE A, A, S5, A9, 44 89 59 Aud g 4o B
aHlA} Q14 AR

66) Calibration of remote sensing data to build geo-referenced or type specific such as for

animal husbandry or greenhouse) data resources



O AgroDigit?] A7 M= HAE 7Ie(@AYold, 7IAsdt, ICT,
_:|

- =
EAXEA )Y Y U] B U T8L olefe Buohet 4 AN O R

ol BRE, FUA/1LS 48, UANY 5O 714 54 ARE
oS WS &g 3L AHok S, thoret A AT 54 Alzxdo

3.3.3. o]g&rg|o} %= /I 7Hlivestock farm) ¥ 3]A} TR 8 7|& ARE
§3H2020)67)

O olgelote = 2o+ W 2871= & FUiyorE AlQlshal M W2

OAE 7% B £5 Bl 926

O 20104 olgzjo} FwAEore] YA Est ZaA|AE 3.8%C] EIotom,
1.2%9] 5717k QI Ul A4S AHESE §HH, 20209 1/3 BE9] 5 714
oA AFE ] AET HAE 7S S8t 2™ 52.8%9] ¥ w7lAl
BHIEWTE ARSSRIL QL 38.5%2] w717 HFE 7I9he] T Al A”RS
AR Q12(20109 6.6.% TH]).

- SEE AFE ARl Y, HFY oY, 2uli AXE ], mtd
A%, dEeAleld AZEYA §) € AFT7Ie2 FSEok] HAE

AR} 0] 2 71018 T3l BT, of71A o] R Vg

7) O|Ef2|0F EHH (2020) H=3|AL 7|22 $&t La diffusione delle tecnologie nelle aziende
zootecniche (KEH|E University of Pisa) https://www.istat.it/it/ Archivi/200929
68) Index DESI * (Index of digitalization of the economy and society) is the tool used by the

European Commission to monitor the digital competitiveness of Member States since
2015.
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A F= 571 26.2%R0] 3T 7S Foli ATl ¥l

- E S/ 4 Ul 83.3% 71 s0l B Ve 5 o 7HA AW ARkE 7
Hem, 16.7%7F -+ AU Al 7H9) 7ee =T AR YEd. 3 Vs
ARG APAFRSE 2 BAVE Al eH, Ve AREShE 71U B 26.1%

O ¥ 7|& F 7P JH fIotA £0]1l Q= 7]&2 o|H|YE 91.7%E AHA]
Fon FAY oA TH ATEY 07} ZF 23.3% L 22.8%= ARt
HZUA do|E 9] 974 EAojy oY Bt 5 AEZFQ FE £FA4

| A

7)) 7148 G WET e

O ¥t AL7]eE0l ¥F5/9s57Nivestock farms)2| B4+ 223} 344 9
BEUEPZS &olsH st Hl AREEAL 3leH, ofs B 7HA] ol dE
AEotetal o2 Fdislel, s=RAE Stk @89S E°le

=
Y 7101513 9. B3], A 25 7SS S5 ko] W7, ok 2

3 S-S W
HUHPSHL, 2 7 Alm B AR Y AlAEe] aede S5k FY

g 5 AES AHe o2t AUrEs2 E9] olgElor BARET Bt
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O A4 8% A|AH(precision animal husbandry systems or machinery)
FE 7IS5EE BESHAHAT.8%), o= At B A4 25 Y EY
5}31(41.0%), YA &4 32H29.9%), F-F 25(21.4%) 50l T2 2ol=
Ao 2 YEhd,

O & Bh HA, % Ak 5 BE $29 5 SQoIA A5 Te Bele o
Ad7|eo] 7 e QY= glon, Ay HAE A= s7tlA= ol
7 i;_o”l AYAE S r

A W Z82 o7 At El s HaEo] e, &
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=]

(EEERETR LYE AR F R PR ECEE RS ER XL
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AT 5 ol FEIIAL 3F. sUEo] o AL ARl
et SJEE7 EoAY, B &5l AedS AU HAE R
g LAY, AREA 59 H3iz olojd 4= 3l Aol Hsl st
A7 FoaEe] olsiEAE 2788

69 DESIRA project (https://europa.eu/capacity4ddev/desira), WUR =Xt OfH QIHSE

(conducted Sept 20, 2021) HIZ2AE £ 0[0] 1980410 S 7|&X|E MHIAZ 217k} 5t

ol
PIN=]

—_

0) Ministerie van Landbouw, Natuur en Voedselkwaliteit (August, 2021) Beantwoording
vragen over het gebruik van big data in de landbouw
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