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Problem

Solution

@ | Unique Value
| Proposition

"Use the potato and your
harvesterwill run perfectly™

¥ | Unfair

Potatoes are damegea ﬂuflf\g
harvest with a machine

Proof of proper harvesting

App with
recommendations

Immediate transparency on
for action

harvesting

Advantage

Machine know how
Process knowledge

Digital twin as product

Customer
Segments

End customers /

farmers

Third-party supplier

Sales growth of digital

o i during
Shelf life cannot be measured

dealers
twin .
Insufficient data basis Key figures about the
machine during Access to internal data
harvestin
Access to internal data ———

Channels
Distribution via existing

Third-party platfrom

¢

Cost Structure

Costs for hardware
of the digital twin

Revenue Streams

Internal inveice for
distribution

Hardware + software
are distributed

Pure hardware sale
(petato +

use/time

t"_év\ Y 51 B (Kampker et al., 2019)

—v‘r

l’\}’

£
o

ﬁ%,m$—%§%} ) o A

¢m%§&mﬁﬁ mmiwﬁﬁf
I e PR e 74 T F AN
*ﬁ ﬁ%mmiﬁﬁﬁiﬁﬁﬁf
A S H U P

%ﬁﬁ*ﬁﬁléw\

W RE & P

TR

ﬁ‘”g’f‘-"w‘iﬁ.m

/\_

B AR R AR S s

U WM AT R > NRF A S

- *ﬁé*ﬂ;’ﬂ%ﬁf% FHBL R

®* foim o L

B o *"Ji_tﬂ. z‘&%f‘]

o PRAR(F i pRAx - f8
PRI ol
B8 e £ AR HHAT

X~ ﬁ\m?

o B f oA i A2V

AR o fu E oA e

Bise o

e VI

&




rREIBEEEREUIL

B ww . Ealri. g ot

COVID-19= &1t RAVF B IR

O EFEEE =R

© REFRTEH- .
i K
= ) A 5 A AR R @ EMREE B3 {1t
% % 55 1B A
© BEAME e RAGT 1
MR ®© HEEge R
® HuEL - B B RNEE
B {88 25 3 42 43 B .
A% 2 B ks S I IR
s B ¥

LR ww v, CaIr T, g O L




§ ek % ; wﬁfﬁé#%%*%4ﬂ*
e TR OE < BB IY (Krishnan, 2021)

Enn*ﬂ%%gﬂﬁt
) o BEMBE
O o st
Ei(Audodidactic) o HEEES EE
HEERR -
o WmthEB © EERE
o BREEL o fEaTE
O
8586 o tmmET = B
ke =3 4 -
z_El-'Ejnnﬂ_', EFREE S HIR S
, BREAH =T
vt ® EENHE (IT&AT)
BBk o Y o @M
O fEMEBER o EXHEE ,
ocovnzs ) | © EERERE
© {ESHIE .
o s o
(-omics) o EEWIE o EEBIE
NETT o FEY EaEE

o EE [ Jichilcs o RESH

BESRAANEEREEE—AERFY - P OMERHEZREIRIARIR

TR

» Cambridge Consultants (2021)i2 HtBRELCI K INES| B E)C(EAEEH
RIZEE —ZIFHEFH)E S F(autonomy - FRKREEZFHE—%
B HR RS DISE F BT UTT?%%%% =2 self-governance) 2 %
MWERER  SEENRABEL  ETBURIFHFHNRHEEF -
ZEANREREHEBEEERE TN =[BRS B REEE U ERE SR

= B
x BIBXEE-
Data
+
Data Process
+ +
Semi-intelligent Intelligent / Smart
systems semi-smart systems systems

AR HEAME AARSIREFLRAE AR RENRE I
PR~ IR RMEE AT TRMERFL AR AXLAE - HEE
BIE  BRARAM RHRABBEREACT BFERLRFEREY

BRI R BdResiE Bl RiERR Fr X ARBE E G978
] i

@ B @
Automation Autonomy

bt ww. tari. g ow.twil




ZE)NEES:N
BERS

INZREE B /Y
B IRE

B ww . Ealri. g ot

R EHREEE 2 W B R

(dos Reis et al., 2022)

.........................
......
"

™R %E‘i—ii E? #‘ v}}‘§ *‘T\i v ﬁj& fi N éf'—* % ;/H‘ "l'—"— Consumers, /m“ ,.,-"""""' M’.\\
);?f }% 2 E’f’l ﬁ'i f‘l' % i i%‘ % ? “i” ‘J_ f# ,\:}: suplﬁlyﬂf::nl, Farmer s

tegulations

AR

SEE S R SRR R E
PR AR E Ao B
For B ik poh o 4
FRERFF BB -2 4

R MR BT AR b L Ty;)ica]Ag o
B s T He B iﬁa—fp, AR A . nfilllinew achinery o
i’i‘*m" ?-’»"*’?é?‘e#\?ﬁ‘m[ ot ]
B EARR NS S BE EEE T
WP AR AR R o P By M i b %
F* S REREEOE T TR - bl S )

hittpi: s taisglo vt

2




® auntttitsiisns B 1 e 2
ol Ray REFIFE A F o HFa L4
IZ 7% (dos Reis et al., 2022)

o BARHE RTf Y S % fofcfiiB ALY fEt RTK-GPS
Rl o X
w pfofifE Y @t A E R 2 MBIy o HAS R S
KR
. REE T o es 0 hf e i
FHELGESEY ¥ RTK-GPS i %i- 421 (Fehk £ PR
MR RIS S RB 2 A Ao 7 Sl 1 B
Ppied- R * A p R WELL > RFHREAFIFTIAE
& XL T
V- B8 A 6] & e IR B R 13 T Sy
R -BFERE R AR A E
BB Iorp Hi ¢ op o0 Bdrdl 2 FHLS E R

http: lwww Fariigovitw/

|Jﬁ§$

21

B ¥ RTKH % @i

1. 35{EEuh -
RZHUR

===] o oo
EEERE

-

2. IRAF AT
ERE/H2
na~EH
BERELN
3nAD(&E
B BEIR
MERKE
Ik & 15 M
ERBRIL
)o




A T
fk RN =
B RIAT

B 7K (3 BRI M SR B (315 1R )Y 32 /e (2 4@ B Shibusawa, 2001) =

AP BFFBRAL AL PR bl T
(dos Reis et al., 2022)

R AR L_JFEIPEm;’{’l TR S PR ERFRY Koo T 742
G do 4 ST S BARD L RIE S R4 SRR E S
LA ‘?f'/i%ﬁ%ﬁ R H f‘\"—?}%ﬁ””gﬁﬁg

®R @sz%‘ﬂ‘%gbfﬁéﬁaw KERRDE @R &P
FEEP LSS E o g EY vrv"f\?#””# E MR fﬁu
ﬁ‘r;*é‘fr'?‘g_rﬁg kR & 1E‘%; LT R @2 }’:"ff’ﬁ}f’ﬁ‘b =
L3 gy ZiA2 %

R BEABFTOREeHETE R IENFEPET Pl
AT AR 0 Z R AR E NG I A- BERAaaEE NI K
'*‘*ﬁzi,ﬁﬁ i S P T]}.E;#:F’“mb}!;}’ ) e JHE TR S

RN

FRIE SRR B EARNT R0 LA .@;g ,%
m%%"*“ﬁ’”LW&W%%%%”ﬁmm%%F% 1
» TR A H G EAZ HEA AN A OB L
% chf %ﬁa‘%ff—i&ﬁ




O isnrisishtuns

ATABE PR E R

(dos Rels et al., 2022)

2 8 2 2 B B B

e RN NIy ¥ N TRg

WP RAcd BB P BRI B

25

hittp: v tani. glo . tw!

R ke 4%#%&%%&@@{¢;

ARRAEEASREARA

(dos Reis et al., 2022)
CeER A
@ L RIFTERT S 4 hE D E R A LY LY
G P B R AR AT A B B
w AP RH S Bl R FIRY gk Ao iR B & R
2
= REARE

BE I AAERT YRR AR B LR

% ﬁamﬁw%%*?ud% ARG LR

e R ERHE Lps %ikﬁﬁﬂ%m—ﬁ”*’
3 g%~

i at i AT B A iR

26

hittp: v tani. glo . tw!




(dos Reis et al., 2022)

2 B 8 B B 2 R

2

2

FEREELTIER RSB kP

xRl F o B r £

2 E (Tl el (TR B E RS
BRI E AP iR A fofE iR

e R @ IR e T

1o
merH o BB A7 % enT SN b A O M By (18
EE AR CFR)

FE -y R o lichr % >

L% SRR IR

RET R kiR b R R f ARG R A
Wb Roops o ¢ a5 2o m ?kﬁ?awwar'%ﬁf”wﬁﬁm
XA

27

hittp: v tani. glo . tw!

ARRAEEASREARA

o AT M o4 & lich Y gl % H gj‘;' ‘
"@E&i&£¢MMMMdﬂJMD

ISO 1178345 1 {24+ 4= 243k % 4L 5 1 {2

Fp e - B A R TEARY RAPR FIEZT IR
7 Pﬁéﬁgt:b%@ﬁ%]/? o WA X TR frv% R

B POk d o X3 BHs B0 fEE s & R &ap
Mm{é$~i¢&&(¢®~%ﬁw? LRI AR
2 fr;%%i

g ?%k‘f*‘ % R T e AT R R a?frﬁgtgyglgﬁgj EREE S
LF L AR Jﬁ'frji,ﬁﬂ‘lﬂ“ 2 m’]{g:ﬁﬁi%: EE"L =2 51’%&"
B & odicdy Kk > 7 B EISOBUS & SLjg i » 2 H & #4

rﬁ;,z;;u L L“?fé”‘ PRE

28

hittp: v tani. glo . tw!




KRB STRCEEE Ele R

r‘ﬁ
;7
ﬁ%iéiﬂw&&ﬂgmuﬂgfpﬂg%w

29

hittp: v tani. glo . tw!

ARRAEEASREARA

)= ﬁ&@lz—é & EIRTEAIRTHC T 2 2 Gk S
7‘ e 7% (Smania et al., 2022)

FET R ;@1:{3 B AR Txﬁx:“ PRAR Y T 4% AP Ry A S-PRFE & ST g
sl it oA fLk SuAp A
=  He iz fRix it (Digital servitization» #.% 21 £ 27 2 H4ph 4 i 4 5
PORAR i 4 e A S g R £~ 2 o Bd R LR #ik
BT RO e RPRAR T ) A R B A Sfedd SuPRGR i e 3
A A e PRI B & crdf e PSS(Product Support Services) e
fRA & B it e fi kS Rl RAR 1 ok e
VBRIV G4 2P AT B B 6 240 R ot AR 4
VOPEEEfed kA 2GR AR FIRBAIFTOE & KR
o it g gy k2 g &M TR

\/-&r'%;‘l’ﬁﬂﬁiﬁi,ﬁ.u zﬁi.@iml‘ T EBLO FF 5y FiE T
AL TG BIATIRA S Ko B 6 R g BRI L 0 T
Hbﬁ'ﬁ'%g %fﬁ%f‘%@ﬁjﬁv

A AU U A PO ‘-"‘fbgi-;""ﬁf‘;’ﬁfrﬁ’ AARRAR T T TR g

hittp: v tani. glo . tw!




@ GFHBLEEECLE AR

fad B EPREUEF A ﬁil“ Flizzw’“
e B2 & F]% (Smania et al., 2022)
<m%$$E;(E#AO):@ﬁ%ﬁmﬁaﬁ#igjﬁgﬁﬁ%
A B RIT oA 7 B BFE R4 R 0 5 Ry
w BAF gt o st el s (push)fe g g4 (pull) Fl A
ﬁ*bﬁﬁﬁﬂmr@ PRAEEIThLERA S F o e
PengE T g KE L

VERAAS 82 GRS AR PR faR
VEFFETRE R

v il = AT ehik AR

VR R RS R

S

T

@ rapitsishEsns LR

A .‘. Bl £ o r 3 ﬂ} . &
2 N , ' ~r 7 X 7 ») et %
s’ 5 ¥ PR TH L g4 < 4P Bl
& ﬁ @liﬁ 7 Zg‘ﬁ AT ECIT ,‘.:_;B\‘» AN i
K= % Pz F //4‘ x Collabration with
;| kb m &g ]/J- (Smanla et al., 2022 ) Governments
5% x
# i
:
3 L performance 5
53 Hu-rnan-me_lchlne Ser\.rltll.‘a-tmn Collaboration with Risk management Radical innovation IF3
interaction capability customers ‘Q
% A
7’% Efficiency-driven Z«%
[N H =
2z . . H &
% g = Brodiciiveanahels Collabnratllon with I‘ncreme.ntal g %
Y z 5 suppliers innovation 0 .
= Mg z i
B ] | & Availability-driven 2 E:
2 = £
1 G - o
_F Real tl.me \I Prnceslses,;ror:\‘ldsnand Data analysis 8 =
5%, operations services monitoring %
i Technology-driven %E:\
N B
= g Virtualization Interoperability Automation Data transmission I : ;
#Ej z service partners i
A e H
m g Knowledge-driven ol
< . £F
g rec:e";‘::';:;:u‘;::s Data collection Data security
7+ \




> S S P 1L AH B 35 R B 52

B ww . Ealri. g ot

s B IEKE 3B e
SN RS e

m%)a-“'t&mC/Pnﬁ
RS e R

@ e B ERWA SRR g
LE R A ’l‘}ﬁ%%ﬁ‘ s ¢ E ' M 4R sees
450,000 - 20156 H A

T AEPFar AR BFEF ‘ | _ 51840 3,46018

N R ::ﬁ./\»-\/\ -
T RER AR E e /N

A-g-. ‘\'Tﬂ
”T'

\
S~ Z_

T?l\

# & " EHR %’ e e L e
% ﬁ\.%J ~ T 4—’ }'*%-r«"ﬁ _EF E ‘-_E‘_:»IE( Sl | :;Eﬁ{;ﬁ
rr't""??) ¥ %’hﬁl{aJ F 38 P SR .
° 100,000 3
S0,000 ___,__\__*v,_/_//‘\
7 5 E ,‘L' “ :) . !} 4 " n . " = = . - ; o .
m ;i‘ W’IE E] m tl—;@j; ’ E;"i mg 2 2004 2005 2006 2007 2006 2009 2010 2011 2012 2013 2014 2015
o gl B o AR
A X TORRRCPEE .
oo WA RFT T ek o g Er e 2 15% 4 "-f—lrs“C/Png_
: g s m%’ﬁk‘é‘w T &R AR A ¢
LA Tt F o A B
pap s m—;—f— pik

https://www.ctimes.com.tw/DispNews/tw/IEK/%E6 %97 %A5%E6%9C %AC%EE%B5%B7 %E9%97 %9C/%E6%97 %A5%E8%BE %B2%E5%B7 %A5/16111614263I.shtml 34

hittp: . tanisglow.tw




o8 bt Fic ._A_,.‘_ [ F

=+ H- =z cm g £ 2 XX 4+ /4=
SEFYEEFTEEN T 5 IRV
> HHERGEENEE  RRNRAFRESS5E NI - JEESHAEZHE

BENSAUEREIFY)TEE (Karkee & Zhang, 2012) - IERAA - AR

HIEseERFHEERIEM EMEREFNENESR

N

> BEIRERBEANNELEFENBN - HRHABREERERINHN AT RE

MR - THARREA S AEE MY AT

BHRERRIRE - /AR

Bl A Sl A o] BEA R R AT A R B IR T B9 = 2 2k R (FennimoreZ - 2016)

» BISEEREERBE

e i i e

H&E Ko PRt RE O BRU ER
R BRE PR $£E S BE&RE

> BlEREEERAERACER

s S ElE AR - R ERE . BailrrEN=Rsa

L ERE U S i L SR A T (B ST B RS A SRR - TR AL S
EEAR/ EERMEESXN RIS/ SREEXN RS

bbb L U e RGAE - A REAERE S R - B SIS
T 43 0 A (B 17 B A B )

bl A F S R R (R B R R IS ) - R

MR SR

PRUZ =

(BT EE OO E)

ERWIrE

BEmSRE 5REARE

35

J— Technology Capability Effect —
Artifici . . Provide intelligent software applications and Reduce prediction costs on decision making
cial h‘telug:,}fgand Machine systems that can perform knowledge work Enable efficient risk management
[16-18] ! operations involving subtle judgments and Improve agricultural accuracy and
unstructured commands increase productivity
. . Enable the acquisition and comprehensive Promote real-time decision support
Big Datal ‘;‘;A;“’l}'hcs evaluation of large amounts of heterogeneous Enhance efficient resources ad ministration
[ 1 data from numerous sources Optimize production quality
Negates the need for costly
Cloud Computing Provides hardware, software, and storage computing resources
[22.2 4]P1 computing resources delivered as a service Facilitates information management
B over a network or the Infernet and dissemination
Supports decision making
Enable the connection of the physical world Modify workforce perfo e
Cyber-Physical Systems agricultural operations with computing and Pe . o
(CPS) Information Communication Technologies E’?é“om safety, flexibility and reliability of
[25-27]1 (ICT) infrastructures by integrating innovative eld activities
applications via networking Produce higher quality yield at a lower cost
Benefits field devices with sensory and . . . L
Internet of Things computational support for communicating ?mggmﬂygiEMbhng decision
(IoT) and interacting with each other via a highly UPI_’ X m P
[28-30] ! distributed public network based on Optimizes assets management

standard protocols

Enhances production process performance

Autonomous Machinery
[31-33]!

Perform various field tasks such as sowing,
pruning, phenotyping, targeted fertilization,
harvesting, and sorting in automated or
near-automated mode

Ease the workload on farmers

Increase production rates

Optimize the management of resources
Advance soil health and yield quality
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(Beerling et al., 2017)(1/2)
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3£ 1+ # & (Conservation Tlllage)

(http://corn.agronomy.wisc.edu/Management/images/L007/ill.gif)

Source: Fundamentals

of No-Till Farming. Conventional tillage systems: <15% residue

Chi Chermical Co. . .
e ™ Reduced tillage systems: 15-30% residue

Conservation tillage systems: > 30% residue

Cormparison of steps
needed for types of
tillage.

CONVENTIONAL
TILLAGE

REDUCED
TILLAGE

plowring

— i
T
O
rua iy
Oy

NO-TILL

w-d

planting and
spraving
only

disking

cultivating

cultivating

planting

Residue remaining on soil surface
after first tillage operation:
Moldboard plow <10%

Chisel plow 25-75%

Disking 25-75%

Ridge-planting and Till planting 40-60%
No-till >90%

planting

cultivating

cultivating

92

hitEptiiwwiwhitari. goiv: tw




2&113‘2{&%“%‘_. r;\éw -_"1 I

BARRE L R AT BB R
(Thierley, 2020) (Page-Dumroese, 2016)

hitE i o Ealniglon:twi

ﬁ,; a. \f-’f";i'h‘
THEEEEES RS

© LT F AT R AT
%? :ﬁj i ’]:‘C ,:li XL (High-solids Organic-
waste Recycling System with Electrical
Output, HORSE)

AT GVRE T R w ;'éjif{-
REBTWRRF (S
¢ iﬁif-)%i”’ B &) ”m
%ﬁmmmAkﬁi$%%w
L

>4 H 71(‘3134.33357“;2 SR
15m2,jé£_;";75 m3)£%:};’17‘612
gBTUm %.32’44 | P e
®

hitE i T alni-glonAtwi




» RIS ERFER 4

hittp: wwaw. tarnisglow. tw

$ AR P R R

® BFHERTEEL AT
o R R AT R R
SRR 2N B U S
® g A F & 0IPOOI (Inputit » - Plan=* % - Output 2 ! -
Outcome = 5% - Impact® 3¥)~ 17
m
0p)
| P I-':IéPriority/TimeIine O O |
0
_|
EANA *’*% P EFRERA R & THRHFIE 7 7R
P F T AT R RE 0 G T - 3 H AR A A#H %

hittp: wwaw. tarnisglow. tw




PESTEL Analysis of Change

Technological

Environmental

|[dentify
and
Political
of

Mix Up Version of PESTEL Analysis

(Lux Research, 2022)

Technology
Social Economic Unprecedented funding
Consumers drive change Prices of goods, even and need enables
as social connections staple products, rise as significant progress
between food, health, and supply chains face toward scaling emerging
well-being become more continuing challenges technologies with
evident. from multiple sources. previously longer
° timelines.
Environment Legal Political
Impacts on the Policies align with Governments look to
environment or environment and social stabilize supply chains by
perception of impacts impacts but then link to increasing traceability but
cascade into the five improved safety and also press for advantages

sections. transparency. in uncertain times.




ESLEPT Analysis of Change in’
Agriculture (Lux Research, 2022)

N\
E Agricultural Risk Starts with Environmental Impact and Change

Consumers Are Integrating New Choices and Social Trends

Legal Policy Follows Shifting Consumer and Environmental Changes

Disruption Leads to Rising Economic Costs, Challenging Consumer

& 472

Behavior
1
P Politics Adds Further Uncertainty to the Mix
/
g Funding Leads to Rapid Advancement of Technological Innovations

/
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High

Medium

Policy—Promise Alignment

Low

v

Today Next Three Years Next Eight Years

Timeline
100

it . tari go v tw




Agrifood Innovation Accelerates, Driven by
Sustainability (Lux research, 2022)

Biosynthesis
production

Production

Scope 3
emission
matters

Businesses
sustainably
distinguish

i 9 B AT B

(Lux Research, 2022)

L
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E T
7
E
c
2
: g @ Human welfare
w T .
€ E @ Renewable @ Regenerative
0 energy
¢
? @ Water use/
0 stewardship
a 3 @ Virgin-plastic use
9 gurp ® Product ‘
stewardship
Today Next Three Years Next Eight Years

Timeline
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