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Abstract

As individual farmers have limited resources, the threshold and risk for
agricultural digital transformation by their own ability are very high. Therefore, the
function of government and academic research units in the digital transformation of
agriculture becomes very important.

This case describes how the water bamboo farmers in Puli, Nantao are using
public R&D resources to assist in the cultivation of water bamboo with scientific
methods and information technology. LED intelligent light system was used to
replace the traditional high-pressure sodium lamp used by farmers. The purpose of
this study is threefold. First, we examine the entire process of innovation diffusion
by analyzing the impact of government subsidies and universities on the promotion
and formation of innovation in the early stages of R&D and its later diffusion.
Second, we discuss the technological and knowledge spillover result from the
investment in LED systems by different units such as ITRI and Agricultural
Research Institute. Finally, we use the innovation diffusion theory to explore the
communication channels and diffusion processes of LED systems adopted by

different farmers.
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621 2616 5206 71.11 89.00 10387 12990  155.00 173.50 195.67 212.80 230.01 m

I

Ik BE 4%
28
12

BN =
[&)]
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T169.83m

T155.00

T14a110
T133.00

T122.00

[ 106.74

EEH1 1 : 1600



ch L B

SP21-031 I D |A I_ uXx

02.10.2021

ESLEYS #EAB ryan
W|E  (07)310-8138
807075 1h = R &I —B52005% @H (07)310-8132
BYEH

BI=E | HHEEM100% / BEER (E - BH)

F169.58 m
79934 9.439.44 T158.00
82410 11 11 12 12 11 T/ T15053
9.64 11 9.40924 971 11 993
11 10 8.83859 8.76 986 12
11 11 848788 846 892 10
10 11 856778827 11
11 11 8688108.10 11
jp 11 902 854 10 913 1
11 12 920900 11 __99.22
14 12 12 975931 9.78 19199
12 1 85.22
14 13 12 8.88 1
by 9.3491718 13 14 13 990 76.58
U193 o, 13 1411 T65.39
: 13 T58.69
T50.67
T4321
T30.20
-+ + +—+ + - $ —t—++ :“0'00
0.00 61.51 77.58 10591 12693 165.54 18693 22379 m

A8 : Lux, EEBI1: 1600
RABNATEE -

FHEEFIMNGFPRUE:

EHAE:
(6.214 m, 3.674 m, 0.500 m)

4318 128 x 128 #

FHERE [IX] B/NRE [IX] BAMRE [IX] BVRE / FHRE B/VRE / RARE
9.71 3.36 19 0.346 0.178

41 BISREEZ 4 MR RR . LED KBRS (IE%)
VORI © ARFFesEas
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5 ISR L 4 s HiZE i B LED JERE R < IR ZE e
BRI © R gedEnE

B LEmRR2 10 =
:‘«?‘_‘Z‘;!_&E,_i; 282
ERE o A ¥ 2E-kpd | i
FLagar 1=
MR B PR
CF 3 1 —#ML
f& 3
FIRE
ﬂﬂ‘ﬁ)ﬂh!
#H 2 A pBhE R E

ﬂjb P2

2

ook 2

R 2

6 : LED f&%2 ) - HE 80 i (Fek (i 35
BRIRIR © AT essE
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& - BAEFH

— ~ BRI G E H AR

A ZEAT =l B R - 7 R SR am b A
LT R R RS S R SR B R A e A

2. TR HATR IR EGE R -

3. TR RIBI AT K R AR EITIRE

T ERRME R A
EN(EE G Eapys ekl St S IV VAN A T éﬁ@%hﬁ BE

ALl B4 e iE A o RREGFRAGHTERA - BT - B
LIRS - SEARE A © BHOEHE - BHEERRMS -

= ~ FHRE B A L 3%
AAEZE 3 AT B B AR AR S 52 o ilETEm |
(—) BI$r#ELHIESA Innovation Diffusion Theory

T IS A SRRSO HERS © — T B S B A
E BRI @RAEAE (Rogers, 1995) » A Bk G FRENY 57 - FI AR
T R — B ORI A TR LR R AL
PR T AT » WA — AT I TSR R (Rogers, 1962
1995) -

TR Mt — (B > s A M S A SRR SR AT - SRR
REIFERIIEEISE - TSR AU « IR YO - BT - RS A
TEIFESBY » BRSO B SER AN » (IR ITHO IR RT3 B AT 2 -
TR E « FHISEE  WRTRE - S TR » R RRTA)
HESRAEEHRENRFEC (Rogers, 1962; 1995) - FEER—THAANG - WX E 2
RS BB B EOHERE - 068 IR RN S0k R AR SR 5
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A
M NE
FHBRHE FHHAR R BRI AR
13.5% 34% 34%
BHTE
2.5%

GRS

7 BlIFTERL
BRI« ARrressa

1. 8% (Innovators) * I 'S H B ki - ¥R R - iR
YR - AEBIHT A TUERE R IR EEAIIEH (Rogers, 1962) -

2. FLHAERFI# (Early Adopters) @ FHAER & 22 REH - SEEEMT - %
EEREEYI SRS - MMERERE R LE - FTLUIEE
LR PRI AR o PR E & AR AR T T8 (Rogers, 1962) -

3. BUHARMR (Early Majority) : J&£8 AR ZEHEE - (H2FEE—EEA -
P - A TR BT - BRI A A R - kS|
15 B AT NSRS ALFE B 2 BIRIBIHTRY A 238 #E  (Rogers, 1962) -

4. IR (Late Majority) * M TEHEMLRFIHEERERE - RAMEARREEZEZ T
Pt BYIREA & ERH - g LEA T ARIRIS BRI 2 NEE
BT D ER B & E (Rogers, 1962) -

5. ¥ % ¥ (Laggards) © 2 IRSFEMAT—REA - BENREETE - TS {bFr
TERERERE » SR EH RIS - FAEFI RS T - ORI -
A A S ok E RS - 5 [R5 AR RIS EFEMET 8T ~ By aERIsk B
HAER & RRENYER T (Rogers, 1962) -

Rogers(1962) 38Ry —IHEIHTE S 2 IES AMIRERM - BRI AMMTE S
IR EEEHE - (DHEEHEENE: 2R IEA B S E T AR & B YRR
& o e A BRI R AR LFE AR AR - OEAME « FIEAE A
EEE - BERRE - BERAENTERE—E0VER » GOERENE « FIEA
REM AR E AV EERE » RIS HRR e S B0 A _ERI IR RS B > RIS HRAT 5
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o LB

(O A - BEFERIRERE F el R RE - Bl 2 T DUE Y - Al
GyERAT 5 (S)PTEIERNE © BTHURSIRE W DU EIN ~ RERMAE RAVERE -
WA 805 B BERRIAH AR S ~ FHAME ~ wIEAIME ~ B AT (A 1
TERIBIEET - K EL AT B SR £k Y -

BT JE RS 2 SRR D R PR T B BV AR R I 8 R B R - e
AT KRR - T DU A B T EEREE - @ B iR i
R AT TR » a5 =0 B R R E =i - F
BRSO ALY - Frag R B2 IEE S - BHERE - ke A ZFrIHE (Rogers,
1962; 1995) -

e & R A P g e 2 B2 BT HEE (Dl &rkstE - A ey EIE
YRR o Ayt &R 2 BUMF RS - FEIEZNnt S s &Pk
— B R - RIEERE s B AT IEE 0 QR e - St e R A MR
ERTRITR » BT SEYIAIR LA - SRR S a0 Q)E R kh - @
SNFRER L - RERE -~ it @RS - e ald - K 2t g
AR AE B G 5 (DB RIS - DUE A SRR BRI 2 KN
73 R ATRSR ~ RSN ~ REIRE R = FE A A (Rogers, 1995) -

(Z) B R A RR

S M SURERS B M AR e M1 38 R (R&D)RUIRE TE R - FEHYE R&D REHIIL
AR EE T REE - S FEEE HAMIEEE YT Han et al, 2011) - Hj?
R&D R H 2% R R R RIER A AR - RIER e A G 3 Bl X e S DAY
FE T ERIFEHEA AR M - FIER AT REAESEEAYIE DL ML 2 IR R&D 1R E
73 TP RHTERRT S M (Han et al., 2011) » [EIEREY - £flir5Mii(Technology spillover)
SRR A AT HIEDL T - SRR TR 2 TIF R A IR
REPERIEINAZE (Sun & Fan, 2017) © @2 > SEFT e & B 1 & THTBERY
2 H 7 HH B B P 7 A B A8 S B 5 P RE R EIRAE ¢ A LED BRI BT
ARIE A4 M S

(=) ERAFHdEBHEA IR

Bl —EBEE) /) - BB IR KA ) - 53 BIARFE B (e
BRI B i KA BN AT - FERIFT e S dhtny 7B (18 7) » SAlrHESE)
TI—fRINTRALE) - 27 S gy - BEE T S RAEVER - BefigHER) T2
I/ (Wonglimpiyarat & Yuberk, 2005) °
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ERRF LA il B 05 2GE T TP DR HE A s AN AR SR M ~ Y AR REE
BN BT KR - R UGEM R TR FE0Y /7152 — (Ebersberger, 2005)
DRI L BSURF Al Bt T AR BT (Nie et al, 2022) « H/NERI K2 /N SE AN T T4
BT - KRBT BA & A e M B b - /TR E S AT
RITT R G A RRLRRE - b Bl o R B 1 o JE e ] RS s — 1 /N SR
REZKHE » KIMFFEIMNE WD - G0 (SEFEEMEIT ) 1AL
R o AN FLA I3 TAF— B4k 38 Ry 3 i T — {18 Wk b (9 81T 40 B2 221 (Cabrer-
Borras & Serrano-Domingo, 2007) » BT R#EGRGET » LA SE - BUN KX
RER Z FRIRETS A 854G Bil A Bfi(Georghiou & Metcalfe, 1998) - i KAYNTIESE HIE
ISR A AR BT ER T SR K - S SRR BT i s P 2 SR
HYERER (Wonglimpiyarat & Yuberk, 2005) - [K|[tt » X EREF 2 &% R&D R E
PRI TEAE N HE it G2 kA R ~ U 765 fol B 55 S Rl e 5l G 8 #e Ak 1 ]
FEE RTG53 (Audretsch et al., 2019)  Steinmueller (1996) 58 BH 5 H BURF
IR 8 i B35 B AE R ER IR 20 - 2 B PR FE (B E - BN SE ATy
RO - R R BB I G - SR HE R 1 A 2 U A £/ Mk Y B R
ng °

AT Bt 2 B 4T Ky S A BRI 22 BT B SR LRSI T B HBIIREIR
HOESRCYE B2 (Lundvall, 1992) - KELAE AT IR 4 B DA BIRTA B8 Ty
T > USR GHEIN Ry BUR SZER R BRI 3% . filBY » 7 AR ERRE T 1 it 5 3 FR IR
& PR TR o SEH PTRERIT AR DL SR ISR KBRS AR A - BB
B IR B IR BT R T R P T BOR SRR 5t - AR RS - 5 A
FERR » (EHERIT FIRS S8 F B - A7 BNt T R EhRE -

(M) RERIB(IEEEY

{5 Digital transformation) HEBRTRHE AT LISy 309 R S A A
FAEeE) {0 L B RS 1 R H B ERYdC# (Hess et al., 2016) » Bifiz
A — @R - EEE  EHE - EHNEE R G T (e (R A/
SR FMERVE ML - (eSS - BoR S HEB B A Ay B 2T
F o EEARER T ARG B T B - ERGuE 10T 4
B WA ERERETE R EMERE B - B A HPEHIE - RS EHS
o BU LA A TR AP S - EBIRAZ Y5 & (Liere-Netheler et al., 2018) -

R BN {1 45 T T B A R AR SRR R BB IR R RS R TR O Sl
B~ BT TARRER ~ LR ~ EIREIET (FR&M - 2020) - 5S4 & (F]
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SERRA ST RIS BB O S T TR R R SMERIRIZR e T R T
BHRE » AR ERABTFOROT - & i B S A (Liere-Netheler et al.,
2018) - AR KRR e — 2T 1 - BRI EIEAIRE) ) Al Rt 2
HfERE (Islam et al., 2017; Svahn et al., 2017) °

F SR A BRI A RS0 AR A B35 S e = - A R AR Bl -
ERHEAESM RS - EEEERENEEICEE - ZEEEEEEFK - Al
EIHEFEHRMEERS (RERBORREN-G > 2021) - REHAEA{IE
EERIELM - 7 T DIBUTAERA AR - KIEEE TS KEITE
FiE - A S EELIE T TR E i - BE RRGHITA R S R - RS
B FIR EEARED (ICT) ~ Y8k (1oT) ~ REUE (Big Data)sr#7 ~ L
(Block Chain) ZERIIERAEA - RIS RGIFEAERESTE K - RERER
HAHRCRINRERGREEHRER - FEMEGHEET K » L& ~ 20 KB
BN o ) (BISESEEEHEE/ME > 2022) -

P BRERERSNRE - ¥/ RE A PECE (Villa-Henriksen et al.,
2020) » FrREEATIANIE E T b 2 v Y B E - 3T 2 IR R BT B ]
6P H A (Higgins et al., 2017) » FERE BT RHIRGE F R E 2 - MHRAEI1E
HE A R REOR SRR RV > A R KA ARG (Jayashankar
et al,, 2018) - [FlFf » TBEREMFERRFRMEBRIERTHE » FREREZM
(B AERTHVER B0y » 1A = R AR B R ] e 2R B oA 75 [ e USRS s R A %
HMEE > R R PR AR A A (Villa-Henriksen et al., 2020) -

VY ~ FlieE A A
(—) LED EEERMHER - RXRRENEE

3 RREMR LED BREH G 7l
HTEE B8 il B0 B FY) FAEA]

AN 0 -30,000 30,000 0 19,511 19,511+19,511
1 43 =39,022
TS -21,500 -30,000 30,000 (-21,500) 19,511 -21,500 19,511 - 1989
1 43 = (-1,989) =17,522
VAW

BRI © AHTFeaE e
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I HERNEE + 12N Ay S R - IR & B 1 3k 2
&l o LR R RER ARE 413 3 - BHMESNENRRNS -
SPHERAT A (B MARZESE R I > o0 iR 21,500 JT - —fif
REEH S /i SFEE 107,500 JC - HIKABRNERE —EN/NUE
I - BEZ%SR | BURRAE S0 it B A R 19,511 0T
AT E BV HIAE SR 3 A ERYRERGE - [P IMEREEE R
ATEY - HHHRZ A AT A R R E T -

2. HERNPE RN OB ERRAENER > &FREIGEIRRE R
T ISR M R AR R ~ AR o [KIEERER) LED R [RIEE nl LU
R HEINAERKER > AR BT LED B Rt IR TR
fEgRE > I DIRGIE LED QUM A i = (SCHEl 1) > fEpRR b3 22 ks ]
AR RSB B0 IIBARE - S R R R SR A

3. HESEARE | LED BRI KRBT KA OEE - ARG
T o LED [ IR Bt Bl [ ] 26 ) 28 e 1M 102 R IR B AR e S fe 7 ek

> Wy BRI 5 Bk A frk H AR (SD Gy HARFHTT & -

(=) 2017 EBER 2021 FRHERE » SBRRFEES LED EH5E
2
] DALUER 2 ] 1 5 200 R QAR AR RS 2017 £E3ABR K 2021 SRR
BLEE LED K3 Sfir 0T 67 FIBR S0 RRA -

20174 fEsiE 2021 jasiminie
LED{G S AL 5 LED{ /Rifiatas: 5
4 4
3
el ’ WAk UEER s
THA s A EER

o MBI - REAELEDEE G HEAE - BRI AR A BEEEI T LED
FREnRs - OB TR E SR - SRR EAUNE S - RTARTRIAHE SR
ERAEERE RACHERERRRE  HRH - R EERR RS - Y
fafy i LEDRES B B AR AR B RE - MOEZAUETEE PSR -
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G AMA S (B2 B a4 R
FozVUE H - HLEDREHIRSSAE: - s 85
WA > PREIZEEREEBAES
It BB E R —EEATE - A
AU ErTRERF - -

* AT AP e IR AR R
F B AR R BEINREARITE > P&
8¢ S BRI R ERRAETT - B
PRAILEDRSIHEEERE R KRR - fEZEER
KBEETRA -

o AR R R FEBLEDRS - SR
SXLEDR & #38 HRIHIA JEE % -

* BN - LEDAE R SRt 2 U ISR R A B

R BEREAERAE  RRERE
Bl > RIPLARETE BERE

o LB

MR © ZEREMEE S HER

B fEBUR MBI ZE < AT LA FILEDAEZS
HAE P8 SRR AR L
AR HELLEDBIGREE LB R
BINRH R B G RR SEER

o AEAFIME ¢ AHE 201 7R AR B B R

RETH I - 20215 1Y i B 2 FR 1
Ho BRLHEBITAERRKERE
FI 5 st AR - 3 [y % g
BROIA A > G TERIE - R
KEHRETERE - AME - BE - BE
AR > BRI - FRERAAI -

o BRS¢ 20214F A H AR AL R AGATT

LEDKE HRR RAT - rIE e s - (]
O] LA T A SR D B R AL 2L
il A AT REIR] By il BGR ER A
Y36 NSRFILEDSS » RENEH, -

 BHETE  FIRRFRER B R

BRI -

8 : 2017 4 LED f&atBaitfli & 2021 4 LED Rzt =
BRI ¢ ARFTeds e

(=) ZR%E& Ik REZEEHEAM  HERT - B - EfHl
REXERE LED BEERAAITRIBHAE

ZHAEREHEENWT RS - RERRARMA REfiEg - Eh i

HEERTIERER  BRY  REREARIINMEESRENE - A0
WURE vk ioks - DRI A B (LRI 288 R B - (U2 R ¥ LED SR FE S 5E

& B AAEREE R LED B - ERHA T REHEAL -
THFbe ~ BREATIE KA BRI f (R BEm I SE R 5% - B AHE LED

s

R AIRFE L IREE RS - TRWHAEEANBRE L - EATENZ T -

B SR B P A R SRS IR T SR R B A S RIRRESHE b - S8 SRR B BT S i

R AR A AT RAATE CERE - REAIE) METdes -
BURTE Bt E G e foh B - G i (R Sl RS IR AN IR D) ~ 2K

FFERYRaRI S B (A EDEE - BRI IREDL) - (€r LED JERIE]
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B o BERHIMFEE i 2 FH USR #lB) - EHR BRI B BRRE B AR - RERIA
WFERYRETI AN IE - TREARHSE USR ARTEEE R E HAR » SR S e B
P EREE - SR APHTIRIRAR - (K USR #hB) - BEIEAHEEHET LED &
AT IR > SHRAEATTHET HEFRAEN TIE > A BIRdE - &
AIREECET T B8 AR SRV E & - FERIFT I - USR YK B RE AR Sk
% LED Rl - TARAIHT - #354E S diff I > TR/ Eh s kB e - FIfis
JFfEft 550 BoTHiBhkE B (Haghs 250 & ~ B3E0R 300 #) - fiBRREEE
% LED JRYEiA - $2m R R # LED BBt - SERIHTS DAL -

BAEKRN AR R RIS REFRNEEESTA -
B RFERNJCRT THGE b B AT ARSI Ma > RIRFA USR e IR B B)
REAENT 38 L AN TT e Rsfe] - #EBDE RN B A LIRHERAY 5 2(T3 LED k&
RERAE » [FIRE S EA B B S BERY LED B E R - MECR LED BayIBARL
R ATE - Bz BEERY B SE R PR RROR S DL 1 R B v S i T e ke it
TEEHEEN RSN » R BERFEHAEIH L ATE 8 S - n DUHEE B AT R R
WOl ~ R R R & KCE > WTLIERAE LED BRI RIS ~ i K
BRINAIHERE B Py B At

B S S PRI R R B R R BRI AR IR - R REENA ~ BIFTERE Y
R - G AEYL 25 PIRVBIPERS (MM ARRAMA 9 2 (3 16
fi2) - e 6 tr] DUE 7R sty S i SR e RS B R H 2 - BRIk
IEAERE (R KAL) fEAFTRRE PR R Z M -

(M) ARAKREE LED BIFix ARIGERE 21

BIET LA ZERE A RSB EE A S LU 2% - LED By PR AR 22
FEI AL S e A B Z RIS - e 2 B3RS B R AR LA Al
I~ FERE AR R A At IR R AN BRI - 1T
FIPLRNZ ZE ERBUEERET A AR EREE th 2R R E /N LTS AEE, -
A6 R BN ZE R 16 R TR 2/3 BB ZIHERAYrE (& 9) - BT
PSR R 2 R BT % i B A E R AP IR B R e B IE 1Y
B MRy > QIERSOREEF - FER - SR ERREAE R AN RS Tl
REFER -
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25 R

HREA - 2020 - BRA R 2 BB REY ¢ BREDIN 1 - BASESIER - MAESGETR - BITIEBGA
RERSEE AT R AR 3% - (Chang, Y. H, 2020, An Empirical Study of

Digital Transformation: Drivers, Key Factors, and Performance Evaluation,

Unpublished Master's Thesis, Department of Business Administration at National
Cheng Chi University.)

EEERIBORRE TG » 2021 » T RSEHALEE DX ~RIEHALFh R RITR
A& | » https://agritech-foresight.atri.org.tw/article/contents/3663, accessed on May |1,
2022. (Agriculture Science & Technology Decision Making Information Platform > 2021,
“Agriculture Digital Transformation~ Agriculture x Digital Explore the Agriculture
Future,” https://agritech-foresight.atri.org.tw/article/contents/3663, accessed on May 1,
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