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he Fourth Industrial Revolution
(J
> Q:

. 4" Industrial Revolution

(2™ Information Revolution)
Early 21* Century~

'~ Attificial Intelligence
| = Information Technology

2" Industrial
Revolution
19t ~20'" Century

Computer and
Internet-based
Knowledge

Electrical
Energy-based

Steam-based ;..o production

Machines

Blockchain/
DLT

The confluence and convergence of emerging technologies
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Fa-g v x+=d|, v]= 7338Y(The National Academy of Sciences)
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O 5G7]1&(BG Technology) : S5AMt] HXE Z% 7|&€=Z 4Go] w3 20w w=Z3, &F
100 E & A& dHA. AN A&Fq4 0T 59 7l& AP &40 8 3

T A= B =9 §Fe AT

O Z2uE FASmart Agriculture) : AEZ2 Ao AREZ 7|3 7MFEZA
HEste #AgHor o, #AIAHE HE T
SAE G, AWEd, FAAMAAN Fi=E

O A5 (Precision Agriculture) : 42} & 7]|&S Hlgto 2
Al71el v iEstal, HEgt 7S AR, AYS TSt APE

< 2E Y 33 A >

DIGITAL FARMING F1GURES
(1] o

[tis estimated that, with new of the new farm equipment 90% of alt crop losses are
technologies, Internet of Things sold today has a precision due to weather. This crop
{loT) has the potential to help agriculture component. (CENA) damage could be reduced
increase agricultural productivity by 25% using predective
by 70% by 2050. (Fa0) e weather modelling and

precision agriculture

There will be 27 billion connected techniques. (1IBM Research)

devices in 2024; 225 million will be used
in agriculture. {Machina Research)

U 4z A EH Zled d AxTAANY F&

T

(D " dlolg (Big Data)e} Al=<IEHY (0T, Internet of Things)

)

O I tiste] 1408 olol7 o] ATsdS 4 71719k w2l d29 loT AA7 F&9
wAket Zhgste] A quiste] mAE IS WEW s, HE, BEY S A=
FUE e BE 247t mAs dFS AR, 94 A E =ola, s 58S
ol Ae A7 AR £, 4, 933 RdY 5 EE AZES S Wty
dAst7] #fs) ol8d HulolH = VA fA4H 245 E4sta #HEF ol &
Al Wi-Fizb s Q2= HolgE s, AFo= Wi-Fig 22ty 9,
‘ACRE’s PhenoRover’ 59| 7IAE &3l A&Fd< e dHolHe AFHE HU
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Control, growth, invasion Weather

r CCTV Image data History
QUT door Sensor data Cloud Diseas_eﬂnsect D8

i p— service Plant DB

Temp.humid sensor
Wind sensor

- Rain sensor &

' Radiation sensor

f

P = o
A HE

[ Temp.humid sensor  Inside CCTV

COz sensor

Cantrol
node
Curtain control

Warm curtain
‘Mutrition control -«
Fan control

Warmer/Cooler

v FL

Al smart
actuator
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Agriculture SAM
DB Managgna

| Analysis S?I'@ |
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Management
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MA A2z A o]F o] =& (Green Revolution) .2 Mol 7|&o] =UHT, F
= A3}, 1

3 22, w3 AR, dFA, AxA 5, W, 7148 FH 4
A2 & (generally modified, GM)F& o2 A =2k HEtE 7H4q 5. Hidol,
Hlgo] S7hstal, eded A, AxAg dAe WA S7F S 5 & B
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L=4), = “Cheating Malthus with Digital Agriculture” ol A 4=} 4+
4y 7les Aeote TS AESRTH AU SSFEAL AE FF, AEd A&
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2 20509714 70% o4 SUANES FANE AL JseAl @ Aol &

. BT A

AAZBAZHWER S H 2B oJstd, F4F ok nlasds AN A3 5
< B2 VerldEs 3de =fd oA, ole 43 AddgHE s Sk 48
el dAlY 3ol HYIE 3 Ad Fdzt AAY wA4F ATEES TleA A
AYPtA, AFAEC] 2o THE Fog. dF Eof, 49| Seeds & Chipsth 2%
E5° EAT X3 & ol ER9] Aoz dVIE B AFAHAA A5 drlE S0
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JAE=sH A7 7IFdsed ¥ A&, o 47 A AR e e =R
AE AL O e AAS 97 HF A="S et el A3, &
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https://tr1.cbsistatic.com/hub/i/2018/12/05/0b4b1126-29a6-44e8-887f-d13765b13d27/figure-b.jpg

H FF5(USDA)S] Hare] w22 421 4kds o] d7Ql EFAIR] 7es sk
of A gstod, ol Ff, AN AR AF ol eeti, AA wH AL £ 3
= z2gd0 AEEE SN 3 =3, g8 39 AWAA ZAQ Driscoll’ s o &
=491 3 Alwm 5ol Y #% AU YriEs} BMZ 3 wFIA wG7A
the FAER HFEAAe Hsl X Folgtar & olE Fdll, &HAES dE =Y,
3 Jbsd a}@_a(pﬂ )& Rl £8Y AFAE P SRS L L.

=3, Sweetgreen 213 AHHE BHH, 21Fo BFRHAES ] E5AQ 7IEs €831,
FodE 2 AEAZ(H4 DNA &8), Aude] 2 HEReE sha, FEH] GPSe)
25=A|, ERP A|2=Hl, WA 2E 55 Fall LA A B AR AlEstal A+

PTI(The Produce Traceability Initiative) : sS&E 0|2 FX FHolx el UXNZR S22 = AMFH M, =t

il

1T o N = k=2 AL —
=, 25 9 s FHE + U=

543 24 HolHE AN v P AL, sty 34 A,
BHL RASE BHE AR ol Tolbuiks wed J1&e FAW] obd 47
Hog Wil £YHL, FRY VAL GEHBM, @A) o] LRl thh BEF v
srRe] gore QA FASL L. BAYAE Aol Wale AEe} 2719
SAPVAET BE AEFY, 2NASAA FF AE HUAY AGS wRE

2) 2019 USDA =A™ YA] Jennifer Tucker(o] NOP/AMS E=7) 24 & <18(2019.02.21.)
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953]| USDA Agricultural Outlook Forum 2t
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[1 & 4 : Crystal Gateway Marriott Hotel, Arlington, Virginia
[ #3714 . v F5F5(USDA)
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o 3YQIA}L : Steve Censky (USDA #7#h)

o Keynote : Sonny Perdue (USDA ##)
- AFES A, AFSA A, A E 7] EBiotechnology) ] T84, FH T8
/3, USMCAg gl &8 A=
o w= FUAA & T4 : Robert Johansson (USDA 44 741547}

- tl= & E B S4kE UM AW, ARAd=zZEOY 5 &7

1
>
R
4
18
insil
oé

o USMCA(® =-74 Y}~ . Sonny Perdue(ml= wF% #3), Lawrence
MacAulayGiuct &35 23, Victor Villalobos(#lA = &5-5- 72

- 21M7] S S A% 9 "4 25 A7) wWEol

=
= [e)
7 gue guas 9 4

31



2. 20194 0| =M

m = 0
. | |BF%
(=) o X <o
1_.0E_ 06X
N 8 & <
%o - S @
ZCH._L e -
g 20| oy KA
-~ o JHLm.oo_ﬂ_
| w5 B2 M
Waﬁ H_-ermﬁxw
™ arﬂ %O M%mm
Eﬁ% T Ax -8
T .
E._AL L._omﬂ,muﬁcm
S H AR5
= IE BﬁAJ
3 < RbES
QYo =
N D Y 1oy !
q
R
=
Ry QW
+ 2 R
1.|1%|1J = N =
e %L._OA _ Wﬂﬂunmo
)A.._ ’IN_-O D H_I_ITJJO
o ~
PP o |4 -
<) o qr o)
T M R o R
N a ® <
< W m N o T
N < © e <) AT
Ho Ho o T N o}
N Y D N Y D)

6601 2= o4

o 2018 X A|-s7}+e

go

Hola glont kAZAR] BEA 7HA 9] 9

=
=

Al

=23
=

5

o
) .

Lt ENAES
2 2014 H3d oi¥l oF 5%

A

i)

—_
%)

N

g g

=HA

- 2012 o]% 8

_—
o

—_—

o

N
No

]
Ay

o AAOiH] FAful &2 15%P Rt 2 1980t 20%0] dol ™ Aol Hls)] nlw

2 Qo 2018\ of =

7}

ojuf, FAEFEE 20139FH F

o] 25%°l

B

ol
K

3}
=

)l
]

32



O E&E 71349 d3E A 8 4& 2 &F s 928

Crop 2019F %A (YoY) (5 year low 5 Year high
Soybeans ($/bu) 8.80 +2.3%
Corn ($/bu) 3.65 +1.4%
All Rice ($/cwt) 12.20 +0.8%
Wheat ($/bu) 5.20 +1.0%
Cotton ($/Ib) 0.67 -6.9%
Data: USDA

o (%) 20199 T 71AL Aoy 2.3%7F =713 $8.80/bushel A W

o (FFF) "= W S5 AREF AR AFES &% dgste] 2018t
1.4% 743 $3.65/bushel Z 7

o (ZE) Aol A WAL 2707 oo]AZ Al 2018 thH] 9.8% 7+AT A o)
21 3 7HAe 171838t} 0.8% atehs RAaT $12.20 AT

o (@) ¥ 74L& vl 1%7F 713k $5.20/bushel A%

o (H3h Aol A SI4Eel wet A3 sk AddiEl 6.9%7F sheet

$0.67/lb 7

O (ZHE 7AW P4 3712 AnH 4L 388 o= A9
Livestock 2019F | %A (YOY) [5 year low . 2019F 5 Year high
Steers ($/cwt) 118.50 +1.2%

Hogs ($/cwt) 42.50 -7.5% 50.48

Broilers ($/cwt) 97.00 -0.8%

Milk ($/cwt) 17.25 | +6.5% 17.65

Data: USDA
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o (&3]) AAFLE A7) 87} FE3] FAFHUA A37] 7HE-L dddiy]
1.2% <713k $118.50 cwt2 v

o (A7) o=t A EBASHE] FHo] HALY] 7Hg WEel ¥ = A
o= oidd. AL Adun] 7.5% s Aos +74

- 92 FAAdE st YT oo dd JivE AR AUAEEC] B
Z

o V2% &8 W $1.22-81.292 2d HF $1.380v] sl Aoz A

0 FPBol FAEAE ‘179 IAGE Wy ‘18 IA AR 49E AT 103
< 71E3tH e, 199 FIFA= 2dd vl 100952 o4
T 20173 (billion$) 2018 (billion$) 4
TH FE 125.56 128.42 2.86
9 F4 110.84 118.14 7.30
79 FA 14.72 10.28 N4.44

[ (2018 Farm Bill) Farm Bill-& 5@ &<F ¢F §4,280¢] vl &0 £28% HAOE i

o F2&E RY(Crop insurance)> AH $76%, 4F =2 13 (Commodity program)
o

A7 $63¢), R A X Z 1 (Conservation program) $59¢ X &= ZH o Z o
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« =22l ofzl H o[ M(Convenience), Y M (Transparency), Ml Z2| Ciekd 3 XtHst S

o 21Z 9] Ev A (Transparency)o] tdt o8] ASL A4 oA Sof gk An =}
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g, olg Y AR AFoE AY wEAS YA 7o

2019 FORECASTS, BY RETAIL FOOD CATEGORY
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Saga z2aWo FAA(Flexibility) 4SS 3 TEMAE 2 FA

T )
(Whole grain® A== A

i

2] 50% °l’d< T

% (Sodium limit)oll A g+& Fof A&

* General meal requirements: USDA

* Menus and recipes: local choices

* Meal patterns updated in 2012
— More fruits and vegetables
— Whole grains
— Low-fat and non-fat fluid milk
— Age-based portion sizes
— Weekly standards for calories, sodium, and
saturated fat

USDA
2oL

T ——————

*Swgs e AR
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5. E2Ex|21(Blockchain) 1} 0|&&EX(Traceability)
EAR1S FHEk ALl HlolH F, AALF AR AF Fo| 7Hesta A
A Lo AHLETE F = T2 S FA4

[1 (Driscoll” s Blockchain Pilot A|HALY]) EvlES BM3 874 A uj@A71A] &
EAJAES 83t AELGAS AT AIHEAG F3

o F2 7153 PGPS B2ste] a3, AEAR L f$HARE & 5 9
o
=
*+ PTI(The Produce Traceability Initiative) : &&tE Ol F& oA ol UXZE S4HEL| T2 A
HMEH Mo, 2 2& 25 59 1Y s FHE + A= oY

[ (Sweetgreen &3 Ald) EHA ALE 3 EEAUA &8

o AMAFY FadF 9 A=A EE4 DNA 28), Ay 9 HE-ad
o FFE"| GPS¢} 254, ERP A", WA 2E 52 &8s &nA=dd7
Wk AR AE

Blockchain traceability pilot

Alternative to PTI labeling requirement

Standard PTI Label tanna "‘iin 2st Dale/Gro
!uzhxum: [i A

GS!

v
v

TDMATOES ! R

BE LB,
< Fnd ct of USA

03 11094329,
” Ju|D‘3
Wﬂm -
BN ro
! G
A

org
Scannable & Human Readabia Content]

¥ Freshness Management
¢ Need to Embed In GS1-
128 Bar Code

7 Shipper

+ Outbound Tracking
¥ Praducetraceability.
v Bulk limes, etc. = PLU

¥ Bagged limes, etc. = UPC

(01)10715756000689(21)037001

'Dn‘sw@é’.’c g

Only the Finest Berries

B

-

* o8 %43 AOriscoll” s)2] PTI 532 243 28
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https://science.sciencemag.org/content/sci/360/6392/987.full. pdf 7ijkey=ffye W1F0oSIbk&keytype=ref &siteid=sci

Hitps:/wwwitechrepublic comlartide/smart-faming-how-ict-robotics-and-ai-are-tadding-one-of-the-biggest-prodens-of-the-cerntury/
https://trl.cbsistatic.com/hub/i/2018/12/05/245df026-2ef 1-4da3-a8c0-dd4596a213ef/figure-a.jpg

hitps/Awwwergineering com/Designertpe/DesignerbceArtides/ Atidd D 13022/ Are-Autonomos-Tradiars-the Hiture-of Faming agx
https://www.zdnet.com/topic/the-future-of -food/
https://www.winfieldunited.com/research-and-innovation/answer-plot//

hitps/fwwwiedrepudic comfartidehow-sdf-diving-tradars-ai-andredsioragriadture-will-save-ts-framythe-inpendrg-foodaisy
https://www.scienchar.info/2019/06/11/survey-on-use-of -industry-4-0-in-animal-husbandry/
https://www.primalgroup.com/agriculture-and-technology-in-the-fourth-industrial-revolution/
https://www.techrepublic.com/article/agriculture-4-0-how-digital-farming-is-revolutionizing-the-future-of -food/
https:/wwwweforumargfagendy/ 201808/ the-fourth-ndustrial-revalutionHs-changing-how-we-grow-buy-and-chocse-what-we-eat/
https://monsanto.com/innovations/research-development/innovations-list/
https://modernag.org/innovation/beyond-smart-city-machine-learning-iot-on-the-farm/
https://s3-us-west-2.amazonaws.com/climate-com/images/the-age-of -digital-agriculture.pdf
https://modernag.org/innovation/beyond-smart-city-machine-learning-iot-on-the-farm/
https://www.plugandplaytechcenter.com/resources/livestock-farming-technology-animal-agriculture/
https://www.weforum.org/agenda/2018/08/the-fourth-industrial-revolution-must-not-leave-farming-behind/
file:///C:/Users/User/Downloads/processes-07-00036%20(2).pdf
http://www.farm-news.com/page/content.detail/id/534476/Modern-farming-101.html
https://www.pma.com/Global-PMA/ANZ/Events/Technology-and-Innovation-Focus-Event
https://www.pma.com/Content/Articles/2015/10/Big-Data-Practical-Applications
https://www.smart-akis.com/index.php/network/what-is-smart-farming/
https://www.iotforall.com/smart-farming-future-of -agriculture/
https://www.iotforall.com/smart-farming-future-of -agriculture/
http://www.fao.org/family-farming/detail/en/c/897026/
https://www.nanalyze.com/2019/01/smart-farming-companies/
https://interestingengineering.com/9-robots-that-are-invading-the-agriculture-industry
https://www.investors.com/news/farming-robot-agriculture-technology/
https://www.newyorker.com/magazine/2019/04/15/the-age-of -robot-farmers

https://aerofarms.com/technology/
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https://boweryfarming.com/careers
https://www.forbes.comysites/bernardmart/2018/08/13/the-4th-industrial-revolution-is-here-are-you-ready/4#2baeddf2628b
https://medium com/@brianna_91610/education-4-0-how-we-willleam-in-the-fourth-industrial-revolution-e17206b73016
https://uavcoach.com/agricultural-drones/

https:/fwww.knowablemagazine. org/artice/technology/2018/eyes-sky-5-ways-drones-will-change-agriculture?gdid=Cj0

KOQAZI TUBRDKARISAMKOQ7PXrDBNSPckMV 73wDzmlgE2e5t Y WGRg WCXApi 7571 6mhoelUutKgKsaAumAEALw._wcB
https:/[www.postscapes.com/agriculture-drone-companies/
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