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Executive Summary

I/, THMS, (3,8)$D)IV2#—* &H, 1$: 24/ , $ISI04#" 28, &I#2!, U) SI212HI/ | 1$#" 1)) 2&I$7) 1)

8IS, 2SH2SIHIIS(PTHS, 14, "/ 24 4H, $1U214/ | IM2K) (B H(0HHEIS , "4t (1) 281D, 1 #2821/ , !

HDK, "W3, SHO/ISI(,$,) (/1) (, WHL[0I8 , b, (542, 14/, 12)42(, 1) 28!, Uk, 2HH0I&IS (2743,

" /28R, SU2IH/ D H(NORER! " #2%, UNEQILUY 502, I/#—14/ , $, 1&IS(2TH3, 1, " /72440, $1) (!
(,$/)TI2HI/ Y H(NOHHEIS , " (\J0B& , 240 | — /Y HUSI&(I312HI/ , D EHTHH2IHIN/ | S, 184$(PTH3, !

b, " /28 HHE, D\ 28INILUTHE(, 14/, US T) U/ | S, 1&AS(2TH3, 1h, "/ 2##HL, $1#21(2 (), Hitt2$1) 28!
W ,1(,$TH28,$ID:13) (281, 3, SIHOIHAS, (25 , 246 (H) 2(R) Wt2$U23#+3 , 1421, "H2# 51"

&,3, 75, 21) 28ISVIFSIHO) L212HEI 7HSES , "#28) (:D)281(,$, ) (* 7 U2SH PHH2$HU2828H( - D) S 1) Wi 255!
Y2844/ , (SK)V, 748, (H(H) 2/R) 28!

F&3)2", &M, " /2##H1, $1) (,1(,$/) TI2H/ , Y H(IYOHHE!S , "I (142IM2K) (k1) 28142% , (2)W#2) 2110/ , 8, !
b, "/ 24 HH, S0, 210)1228&, (7, 1" )%, HEE(4, SHON"# B0 & #S" () *+&, (*(Yo#-&#*$(./692%0.$0.(1(2)&
#+$(.1-%/SOSHMY DHE 2%2(,1/)$D, , 2!&,$" (4D, &SI/, ) T7H" )i 21H0IDIHIE) ) ) 2817 (, " i$k2)!
" /24 H 1S $h, SSU2NYH(E" 242 (, T INLAREIAIB227) 2!, W) *=HIEa[ bl 7=IEan0=1d/ , 1, (5! _&4HH)*
YH(E242(, 18128, &IFHU2 728, 17(, "ISL#2D)H( 2442(, 1) 2814/ , ({&4HI) H() 2804(5) W# 21k ( , 2&$142!
YH(E"242(, 6142 " *2&42HIIN[ 0/ , IBHINB2% , (2, 1401 /42HS0) 2818 , 28#($121%/ , 104, *8\INEQIB#I!) 28!

$, 28#($12!, X275, 2NIN]018(#2 , $1) 28! " (#7!5#20#(L2H\NNI0) (S42H!) 28! (HDHH " SAINCOIL ) &Y
0(,X?,2" - 148, 204" ) a2 NL+B80!S , 28#($1) 2&1() " VA2H\D 28INd0I5) " /42, 1+, ) (242H1) 281) 2) *: k" $!

W, —5)26lEa[el:!

37, (, US))I$5) D PHI(I" /12, (2)H#2) DHE.: D )&, SLM1) 28I 7#4" <1, O42(, W+, Si2HIEa[d\!
)5 (I8!, W) HEa[g\IF, ":!, ¥)=HEa[g\P, **, ("BEA[dV@) (#—M$HEa e\, (7)#4!, ) HIEa[]\
(2D, 27401, W) HIEa[e\lIR#22!8! , W) SIEQ g\l 5 #40, (4, ¥)*=5IEQ[gUI0#" 23, &IH2U& , 240 I2H)H(LY
ORH&I, " /1H(, 28$018(13, ($1) 2817 /)™, 2H, $IS#— , 3, (617, (, U$!3, (2 1Mk, 1) )&, A1) 281 744" !
(,$,) "7V, U)SI12HI/#=14/ | $, 1, "/ 244HE, $1) (, 1" /) 2HIZHIN/ | 1= ) 214/ , D H(NORH&IS, (!

124, ) "USI— /17 T 1) 28I/ 1 THE S 220, $U21— /1" W/ , ST, O, L) &&(, SSI/ISIH) 7614/18)
V2H—* &H,18: 24/ , $ISI(, THHOH" 23, SHH21/ | L/ISHH(L"YH) 281, " /24 #HIM) S /UHSIL214/ , DY H(IYORHE!

$, "W\ 2((, 2H( , 2880142 2842H) 2143 , (3L, — HOIGIS(PTH, b, * /24 HHI, S\1) 281) 1848 23S 21014/
&(13, (S6ID) (¢, ($51) 2815 7) "US1H0M, * / 28+#H 1) &HTHH21#210) (5$1) 28I$K)V, 7#:&., ($112!(? O

"H5 52204, 3!



"H$%& (&) *+%*+, &

1r4$%& (. $)*+, |

"

[2} B-9%+./$#%8&.- |

E:l  S&0%.+,(.10"#2-.3.48#*3( .281%0(&-(Y2A¢-&+./(  ."#%.+!

c!

ol!

T:!  8&0+$5%8I(#2-.3.48"0(&-(%2"(FA+&+.1(  ."#%.+!

J- [ B JI#+&"3/(*/("6$&5)"-%(0"-0.+0

p!

J-E! 8+.-o¢-/( C+5(@.-&%.+&-4t

el

I 1! +&-4( L.7.%&#0(*-/( F$%.-).$0(  J+*-05.+% !

el

T LH&. (1+"6$"#, (&/"-%&18#%&.-(\LH800"-0.+0(/(  J+#8&-4t

b!

b!

J-c! @*#28-"(P*+-&-4(*I( F-*3,%&#b

Nzl 13.7+3(8+&"+0( 1 (F4+&+../( J'#2-3.4( C+"*%&.-(*-/( F/.5%&.- !

N[ 5834968 +.9%2(+/( C3&y % (24"

AE:L 4 PO/ +.( 3 0%

Al 13.7%3(C)5"%&%8. -

¢l J#2-3.4,( F/.5%&.-(*%(%2"@¢++)( P3|

d=! Q*++&"+0(%J"#2-3.4,( F/.5%&.- !

0:! B)5*#%0(*-/( B)538#*%&.-0(.1(8&0+$5%&I(#2-.3.4&"0(&-(%2"( F4+&+../(

exl C.-#3$08&.- !

L1"+"-#"0 !
!

[a!
[a!
I
I
[E!
BE
[~
[o!
[e!

$ll



1.!'Introduction

B21C)2)&)6M/ , DH(U0##&!S, "i#(1(, 7(, $, 24$id=gh #01 1 8™1) 2&M$1#2 , 14014/ , WHTWHD!" (, Ytk($! -4/
E=]!Si#21k#D$N &8 , &1421Ea[eNQ) (#26IEa[b0=! 5 /4, DYH(4* 2442, US! ) ks , 143, 1/ #H#&SI#!
C)2)&4) 2861/ 18, "I (14$10) "I2HIS)K# (1" /)™, 2H, SIS, , WHHD ) HI0##&1$277*:1& , 5) 2&$142!
$2$K)42)D*, 1) - $61— /8%, 1) S (, $T#2842HIHHH() 281" /)™, 2H, $1HV , 1h/ , WS 7) “U$1#01 "5 )%, 1" /) 2H,, !
)28/ ,1&, 7, Wa21#012) K2 O, $#2(" , SINFE, (VUL D) *BIEQE0=IC (M )$27 7+ Y$L& , 1" #2$H( )4 249!

0) "42H1/ , Y H(YOHH&IS, "t ((HHD) 11427428, 1= )%, (Ihahl&, 04" 4D - IEa] ah!) 283, (IEah#0!
YOD*, 1) 2818, H) &, &06I" 5, 1" /) 2H, W] Y[dh!t—, (17 (#&2 " 134%: Dz [Eaeals! 7 (#&2 " 134:!

N&, "2, &I0(#5E-EN# [FENI(#5! [odai$!#7(,$, 24060 28!, 2, (H: V43, (Icah 0! ) $/1" #8410 (, !
0, (B4R, (81)2&107,*$0NQ) (261 Ea [ b6 7= 0-ICHS T#22842H1M/ , $,1* /)**, 2H, $181%4/ , 1) T4&IH(H#—%/ 140!
W, HHD) M THT 2V )Wt 261 — 74" /USIT (#, "%, &I#I(, ) " /) *S#SHI [alDi+4##217 , #7*,1D: IEaca:ld/,$,!

h(, 2881 —4%1(, X24(,11)10728) 5 , 26)1$/L0K121%/ |1 =) 2 10HH8MSI7 (H&?" , &1J 17 (H&?"12HIS 2" /15#(,!

— /1527 /1% $SINS , *#4ih , BIEa [e\+#4#&!) 28IFH(* 242 (, IM(H) 20R) 21401/ , 19244, &IW) 28 k+FMI!
Ea[e(:!!

FSDI(, 2461 H(YORHRU2828H(L, 1) (, ) &HTH2HI2 , —ISKO)h, HE, SIHH0) ™, 14/ ,$,1° /)™, 2H , $142!

7(#82 W3, 01$28K)12) D, 6) 281 #5 7, W3, 1-) :$:IFHI/ , 1) 5 , W5, 61()&4") 1) 281 7#4, 21)*: H) 5 , ¥
"/)2HI2HI, * /24HHIT))&3) 2", SURIH/ 1) (, ) SO (DA $612) 2884, * /24 #H 161) (WL D) 142%, iH, 2* |
)2815)" /12,1, ) (202H61) 281$28K)12) D, 1, 2, (H:1H, 2, OWH2D) (, I THSI2 , &Ik )&/, O#2 (4!
YH(E" 2420 H(, S PW2i6H(IEH( 242(, =il , (VUIAILHS, IEQEa\IL#S, |, ¥ =5IEa[el:1d/,$, !
)&3)2" , $U2Ik, * /28+4H:1/)3, 4/, 1Tk, 2 #10728) 5, 24) ™ 1&IS(2THIS/ , ) H(NOHHSIS , "4t (B1 () d$12H!
X?, SHA2$D DHML/ , 02%2(, WOl —#(V)) 281&, 3, 75 , 21121(2 ()1 #5 52241, $1) * (#$$1C) 2) &)=

32, (2)H42) 261123, K5 , 2HSU2 ) H(NOHH&I, " /1/)$ID, , 242" (, ) $I2HIS?D$H) 28)*:1(, ) * ZE2H1) S #$H
nEalDi#2121Ea[DINFH+?2&., (82" IEQ[b0=IF1225D, (1#0H) 5, 1" /) 2H, ($1/)3,!, 5, (H, 842" +2&42H!
W, 18MID H4H2HSHSI TH— , (122MT(HHO) 'S5, &IH#IS, , 8610, (WHR, 6IS7() :61) 281 104, *&1& , 3, *#7 , &
D:D)L)SVYE/, =)210) (5, (1) 281123, 26N/ , 1+, 2840) 3, (5= ) (S, * /24 #H:6) 151241 (HDHH"!

) AH2HSHIS H(217F) 24, (1$:$h, 51&, 3,47, &ID:IFICMU2! T, (5)2: NM2K) (1 @12:8h( - 140!

FH" 242, 61+##8D) 2&IL 2 MFO0) I SM@F+ L F I8l Ea [ e0=IPUti , USIV2#—261/#— , 3, (1)) DH2HIL/ !
)EHTHH2HIRIS(PTHIZ, 1, "/ 244H!, SU21H/ , DH(OHHEIS , " (112IM2) () 28 SIS 7) "8 121 (2 )
"H5 52201, $:11

J/BN2H—*  &H,1$: 24/ , $SUSI ) (HHOD D&, (1(,$, ) (" /17 (#, "¥610728& , &1D: 14/ , IFH(1" 242

L,$,) (" /8284524 , THOIM2K) (HENFLBMOD) 2814/ , IM21) (4 @1 2081 HOIFH(" 242, 61+##81) 28IL ()
FO0)(SNM@F+LFOI0#" 23, 81421, U) SI212HIK/ , 1$#°0) ) 28I$7)H) &S , 28123018 (P TH3, |

" /244, SU2IE/ | IM2K) (B H(ORHRIS, "W (1D, DK, "W3, SO/, 1(,$.,) (/1) (, WL [018 , §, (512,
W/, 12)82(, D) 28!, Uk, 2WH0IIS(27H3, b, "/ 244HL, SU21H/ | ) H(NORHS! " #2% , UNNEO!LU) 542, 1/ #—!

W/ ,$,1848(2THI3, 10, "/ 24 4HE, $D) (, 1(,$7) TA2HIN/ , D) H(IYOHHEIS , "4t (\T] 088, 24021 — /) hUSI& (312HH/ !
VEHTHH2HN/ S, 18IS(PTH3, 1, * /244401, ) 28IM0ILUT*#(, 14/, US 7)) "SI/ | $, 184S(R7H3, !

%



b, " /24 HHE, SIH21 (P01, HIH2$) 2814/ , 1, $7#28, 31D 13) (231, 3, SSIHUIHA3, (255, 24614 (H) 24R) Hi#2S)
12343, 8121, "H2H5I"I&, 3, HT5 , 24) 28ISVIUSIH ) I212HEI THSKS , "#28) (:1)2&1(, $, ) (* 712k P 2%
12828H(: D) SSH" D) WH2$6) 28144/ , (1SK)V, 748, (H(H) 20R)HH28IM3 , ()64 , IHEE) H#0/181(, $, ) (* /148!

K1)83)2" ,122&, ($6) 2842HIHON/ 1" /)%, 2H , $1) 28T TH(H220H, $1) S84 1), &1~/ 14/ , D) EHTHH2H)!
BUS(RTHI, I, * /28 #H, $1U21/ , D) H(OHHRIS, "Wtk (!

I/ T2(THS, HOM/ISIV2H—* | &H 152 24/ , SISUSIAT (#1318, 1) 2143, (31, —1HOW/ , 2%, (2) Wi#t2)"

))&, SITTH" 1) 28ID2$12, $81Hh, (VP(, !, UTHH(L2HIBIS(DTH3, 1h, " /2440, SU21H/ | D H(O##E)

$, "Wt (1) 284/, 1(US T) U121 (2 —#(V, ($1) 28! #5522, $1@2" /1#0M/ , 1k, )42(, 12!
BUS(RTHI, I, * /284HE, SU21/ | Y H( 242 0M$, "HE(0#" 28, SI#21, UT)I212HIH( , 28$61)$1— , 1) 3!

DY (4, ($D) 28! SHHUI)KH2SI0# (%, "/ 244H: D EHTHAE2:IM3, ) #61/1814, )42, D (H? , 14/ )4 &#TH2H!
BAS(PTHI3, 1, "/ 24 4HE, U214/ , DH(UT2H20MS, "W(I— 1PV, * 11 ) &I (), $U217 (HE2 "3l 1) 28
00070, 27 1=1BIS(27H3, h, " /24 #HE, $1) (, 1) $H) SSISH2HIE/ , ) H(E" 242)11S, "Wtk (1— /1) &) TH2HI#14/
IS57) U0, 1" /) 2H, 1) 281" /) 2HI2H! , 23U(#255 , 24)*1 " #2&MH2$! - /1, SIS RI2HI/ |
,23U(#255 , 26) S T) HSIH0M/ ) H(E 24200 1S, "Wt (137 , (, U861/ #— , 3, (6)) ISIH2404™ ) 2HIH) 7!

B2 (202HI/H—18IS(PTHS, 1, " /2441, SU214/ , DH(YOHHEIS, ") (, U5 7)) "H2HI—#(V, (1) 28!(?()*!
BS54, $:10/ISIV2#— &H,1$: 24/, $ISID , HI2S! — /1) 1843 2SS 2140/ | | /IS 140, * /28 HHIT)H
$/I0SI214/ , DY H(IYOHEHEIS , (1D /IS USI0AH— | &ID 1 1)184S™ 2$SH21401" 2((, 2HIH( , 283012 "+2&42HN) 2!

#3, (34, —1HOIGIS(RTHI, Ik, * /28 #HE, SU21/ | \VH(NOHH&IS, "Wt (1+12) =614/, 1(, TH(HHWH2, 14/ !

&(13, ($ID) (4, ($01) 284/ , WS 7) "HSIHOM, * / 244#H D) &HTHH2U2IN/ | )V H(NOHHSIS , "btt (2!

2.'History ofTechnological Shiftan
the AgritFood Sector

37 DHOHHRIS, "W (/)S, U7, (1, 2", &1, 26 (SHSIS/WSIHS, (/7,1 T)SH" , 242(: 1=/ 1%/ 1) T4
I(HE? " WH2IH0I2 , —h, " /24401, $11) (F2 1, " / 24P HHIT) 1) &3) 2", SU21/ , U2&2$h(4) HR) W2 HOI0AHHR.
T, SSI2HD (, 1) S84 1), &I— /147 | IS/IROHD N/ 15, " /) 2R) HH21H0IS: S, 531) 2815, ) 5, 2HI2 !
TH—, (0217 1212 %, , 24/1" , 242 (- INFH(OHHE) [za0lHE/ , 123, 0L, ¥, "H(")5) " /42, 312" (, ) $12H!
T(H&2 WH21") 7)) "I, $U21%/ , | [bcaS!) #2HI— /147 ,|_H(, , 21(, 3242 /) HU2u(#82" , &I7 , $H" &, §!
Y2810, (HHR, (SINFH(V-+HHEIE=20N@1() 2&) !, ¥ *HIEA[D0=1I/ , 1), lh— , 2, 6/1" , 242(:1=)$I5) (V, &!D:!
W/, QIHIE) R W21 T (#7 , 5, $1(, ), &I &3) 2" , $U21 (HDHH"$1) 281) P4t 5 ) Wit 2NFH(UY+#481] =a0e!
@#(,1(, ", 246/, 123, HOBCISHSS ) (1, * /244H0, $6D) 281/, 1) T8I& , 3, TS , 201/, 182%, (2, ¥
HOL/I2HSIBHIOL/ YS1, &I/ )1, 5, (H, 27, HOIT(, "ISHEDIT (HE2 "t 21$: S, S$61) 281 — /) IS 28—

D, {2H!")*, &IFH(+##&IN-aN@1() 28)! , i) *IEa [ b0=!

JUHSU21/ DY HE 242048, "W (/) 3, 127428, RU22H3) WA 2SI0(#5 /) 2& IS0 () "t ($1) 28
"H5DI2,1/)(3,$h, (/)4 ,U7)2&, &10) (517 (H&2" W26 - /17 /1= )$102(4/ , (1&({3, 21D I"#5 5, (*1)*!
0, (HHR, (3617, S48, $1) 281 — , , &IH2U(HIT () "H" , SIHHSH(, 1(, * , 2WU2243) Wt 2$1 — /17, " 142!

&I



0)(SU2H!, " /21X, $10) "), &ID: IS5 (M, * /72440, SN, &, ($, 2!, WD) =HIEa[ g1/, $,17(, "i$ik2!
0)(S12H1, */2X?,81, 5, (H, 81— 8/ 1/ , 18,3, 475 , 264011 1$: 8, 535124, *&15) 7712H5$5 ) (4

$, 28H($H1) 281) 2h#HISh, , (12HIS:$, S$11) (4, (M, /2 #HIN&3) 2", SN, HIH() " (S!) 281 " #5DI2 , $0!
0#" 23, &IH21F) DH? (1) 312H!T (H&2 W21 (#" , $8, $1) 2810) (5!, UT) 2844261 — /4" /15, ) 2414/ YD) (59!
#7, 08, & (H, (0,788 #5 ,1/)3, D (H?, &I/ HK/ISIS/ 08, UT) 28, 804, &9, $, 2, &4/ , |

V2H—* &H,10) (5, ($1/)&))DHH/ 11" (HT$ID, ') 2$, 14/, O/ 18/, , (427 (,)$, U2ISR, 1HI/ , 10) (59!
W, 1=, (,15)2)HI2HN" &, ($, 2! AIPI2&HIEA[ g=IS#—, 3, (G147, 1, 5, (H, 2", HOIS5 ) (%, " /24 #HL, §!
1217(, "ISH2DH( 242(, N FOL/) S — , &10) (5, (SI#1/) (2, $81&, K) ¥, B1&)K) 1) 281204 (5 ) htt2!
YDH4I/ , U(I04, €D 28" (HTSI— /1, D)!$#ID , 2, K2HINHS! , U7) 28, &10) (517 (#82 "hi#t2-!!

I/ IS AHIR) 2O H(" 242, 1) 28 Y H(WORHSI T (H&2 " W21 ) 21D , I$?) , &I — /12147, IDFH) &, (!
"#2%, UKL/ | 1+42 (/828 2$h(4) ML, HEPHA2INBLOB) 1& , 0212H10, Y2 (, W/)H(, 7(, $, 2481/ , !
SAHIR) K2, " H2H5A" 1S, (S —H#(*&—18., WF*, (VUIAILHS, (IEQEQ-10$, &1$: 242 : S#?$ 1~/
W/, W, (SB2&2$4(:1-abLUSIS ) (V, &ID:1 ) 02$U21401 , * /2484H1 , S/ YHUSIDH2 ((42H1H/ , 142, §!
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3.!Disruptive Technologies in the
AgriFood Sector
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SAHIRYYH(E 242, (17 (, IS H(E 242(, 2. 5) (H0) (512HUS) 21, 5, (HE2H!, (SU/)HI(, ¥)%h, Sl
WY V) SHTHEIHON, /24 4HE, $1$27 THH2H)H(" 242 ()17 () "W" , $U2"*2&I2HIDU, " / 24 4H 61, Sk, |
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3.1.! loT:Field and equipment €nsors
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TYNH(SIHIST (#3, 1" (#7124, 8$N@ , #)DEaEal:. . , 28#(S12!, X475, 24 (, 1)*$#ID, 12H!?$ , &I
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3.2.! Drones andCrop Monitoring
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Ea[go:!!

8(#2,81)(,1)'$#1$, , 211D, D&3I) 20)H, #2$ID, ") 2%, 11/, 1) 21" #3, () (H, 1) " (L, DH, $1) 2814/, :1) 2!
D, 128, 810(, X2, 24 1—1h/1(, )&= 1) 3)F)DF, 18)K) 13, ($2819) 4, i, USYH, (:1—/1" /1282 :1(, X2U(, §!
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3.3.! Farming Roboticsand Autonomous Transport
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HO)2$7H(EIF ICMiSH+ , 28410) 3, () 15120 (HDHH" D) 2H2H5H2$!" #(217) 24, (15284, SHUSDIH(, !
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123, 2614/ )R #2*8ID, | 7(HH()'55 , &IHHIH()DID) 21)$$#(H5 , WIS T*, 5 , 248614 VIF261011271) 28
/) &I/ W00, &I~/ H P4/ 25) 242, (3, 2WAH21#1S, , 8610, (R, BIS7 () -6 104, *& M@ F+L 6!
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3.4.! Radio frequency identification (RFIDgensors
and Tracking
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3.5.! Machine Learning andAnalytics
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5.1TechnologyAdoption at the Farm
Level
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