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Abstract

This study aims to investigate the current practices, feasibility, and potential chal-
lenges of implementing circular agriculture within Taiwan's livestock industry, specifi-
cally focusing on the deer farming sector. It evaluates the integration of core aspects
such as local forage utilization, resource recycling, farmers' willingness to cooperate,
and climate adaptation capabilities. The research motivation stems from the dual pres-
sures of global climate change and volatile international raw material prices on the live-
stock industry, urging it to seek sustainable development pathways to reduce environ-
mental impact and enhance operational stability. Within this context, the potential for
introducing circular agriculture into the local deer industry and the practical difficulties
encountered become the central focus of this study.

This research selected the Taiwanese deer industry as its primary subject. It em-
ployed an integrated research methodology, including in-depth interviews with three do-
main experts to grasp the broader policy and technological development trends within
the industry. Concurrently, questionnaires and on-site interviews were conducted with
ten deer farm operators to gather practical experiences, operational bottlenecks, and
willingness to cooperate from grassroots farmers. The collected data were then compre-
hensively analyzed to fully delineate the opportunities and challenges involved in intro-
ducing circular agriculture into the deer industry.

The study results indicate that the Taiwanese deer industry possesses a solid foun-
dation for promoting circular agriculture. In terms of feeding, domestic forages (such as
Napier grass, corn silage, and Pangola grass) have gained significant prominence, with
their usage ratio generally exceeding 50%. This demonstrates the potential for develop-
ing local forage contract farming, which helps to enhance self-sufficiency in forage sup-
ply and reduce reliance on international feed markets. Consequently, this bolsters the in-
dustry's economic stability and autonomy, strengthening its overall resilience. This di-
rectly aligns with the Ministry of Agriculture's "Reduction" principle, aiming to de-
crease carbon emissions in farming processes by reducing the carbon footprint of im-
ported feed. Cost analysis further explicitly highlights that by increasing the substitution
ratio of domestic fresh grass and silage, the annual feeding cost per deer can be reduced

by over 50%. This significantly enhances the industry's economic efficiency and miti-
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gates risks associated with raw material price fluctuations, thereby reinforcing the sta-
bility and resilience of local farming. Furthermore, a few pioneering deer farms have
begun implementing Total Mixed Ration (TMR) feeding techniques, establishing sim-
ple silage facilities, and processing manure for resource recovery, returning it to farm-
land as fertilizer or compost. These practices demonstrate the potential for manure re-
source reuse and align with the Ministry of Agriculture's "Circulation" principle, em-
bodying the benefits of resource recycling. The case study farm within this research, by
actively cultivating forage on fallow land, not only promotes carbon sequestration—
contributing to the "Carbon Sequestration Increase" goal—but also reduces energy con-
sumption from long-distance transportation, showcasing the deer industry's potential to
move towards a "Green Trend."

However, the study also reveals several challenges in promoting circular agricul-
ture. Forage production is highly susceptible to climate change disruptions, and coupled
with rural labor shortages and a lack of relevant silage equipment, this leads to unstable
forage supply. Although most farmers support collective silage production or contract
farming systems, practical implementation faces issues such as loose cooperative struc-
tures, a lack of consensus on equipment sharing, and inadequate common management
mechanisms. This underscores the necessity of establishing "institutionalized trust
frameworks" and "third-party intermediary platforms." Moreover, despite most farmers
acknowledging the benefits of circular agriculture for carbon reduction and sustainable
development, they often hesitate due to high equipment investment thresholds, a lack of
professional technical support, and difficulties in standardizing implementation due to
diverse farm operating models.

Based on these findings, this study recommends that future policies should focus
on providing concrete subsidies and demonstration programs, such as financial assis-
tance for purchasing silage equipment, mowers, and TMR machinery. Concurrently, a
forage contract farming matchmaking platform should be established to connect farmers
with suitable cultivators. Furthermore, industry demonstration bases, technical training
courses, and professional consulting systems should be developed to facilitate
knowledge and experience exchange among deer farmers, thereby enhancing the indus-
try's overall acceptance and capacity for implementing circular agriculture. Addition-

ally, integrating livestock and agricultural resources, such as promoting crop rotation
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cooperation with rice farmers, can achieve a win-win outcome of soil health mainte-
nance and green manure utilization. Such a multi-stakeholder strategy, led by govern-
ment agencies, academic institutions, and production and marketing organizations, is
crucial for helping Taiwan's deer industry overcome existing challenges. This will ena-
ble the industry to continuously improve cost control capabilities and production flexi-
bility, particularly after the implementation of the zero-tariff policy for deer velvet in
2025, ultimately achieving transformation, upgrading, and sustainable operation, fully
realizing the Ministry of Agriculture's "Reduction, Carbon Sequestration Increase, Cir-
culation, and Green Trend" goals for agricultural net-zero emissions.

Keywords: Sustainable Development, Deer Industry, Circular Agriculture, Climate

Change, Circular Economy
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Bi4el A% RS REHE 404 TR P 5 (DEER INFO, 2018)

) A E
(1) 3R FROAAEIRFEAR 2 Ao EEd « 2R
RFELFEZ D LGl s PHL BT Pcficd ~ a2

MR giE % (Sterba, 2013)

(2) v+ I b A PRAZEILFEFHL Ry BioFfEd o
MRS RARATE e A R R ER R AL S o R
PRt R E et B8 et (AAFC,2024) o v £ 5 A IR BER
Bfd s L5 B RDE BN FAIEIH B R ORI L R g oo

WA AAS B B G0 A £ S 2014 #rE- 3k A B B OR Fo §
#2 A4cH B R gdp 2 3 ' (IETS,2014) o ptob s 4o g s rd
RRrETREFRDEAIFY > S4B ERE T2 7 A 1REFAY
) K EN

(1) =0 i : Ryped fF stk (Statistics New Zealand ) 12 2 =& fF
B ¥ ¢ 15 (Deer Industry New Zealand, DINZ ) - =& fF 2022 # A 4&°% 5
1948 R > LB ZfEL 2R (Reddeer) » @ 2022 # A F % 4pH A
el BERE 283 HY RE U174 eIy BERE AR I
HE e P EX61.5% m RE 8000 F = AR Aie IR R
AR T 9 283% 2 EIEAPRAES Ao Ko H 2
d 2021 #6960 2w B T 2022 & 1,043 2¥ffg o B v P WE A o H
TR AR BRI R S B e L
REERY - ARZZZFZFAPR YR > mEL SRR TEE
}'@ °

B FARR S w0 b d R TR E o K R T
agaﬁg%mﬁi@%oﬁ%m%ﬁ@%%&ﬁ#mﬁ»B%*mwﬁ
FREFE T Ld FREVARGSEIRR R T ENF 08 &5
ARy (FE 0 2023)
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3172 % 3
3.1.1 7 £ (Qualitative Research )

2 1 (Qualitative Research ) & - &R & L2 feff 2 R % ~ S5k
F o ARMATHROFEEE A 2bEF L hg L 245 - Neuman (1997) 3J -
TEBET - WL ERAE TR R AL R AR 2
;j-&{;;s}i;%gzm cFRTH G UNEBS W IRRE DU PN E PR
PECEFLETFFRE S ARFRME R o - a3 o FARPHA
S BPHREP L SR R LA E R E DR E R A
M s - A enikyy e PHFFIARDAN > UFTHEERTLS > LETR
AR pfﬁ i 2% 3k (structured interviews ) » £ % 1‘]&;‘ ( focused or semi structured
interviews ) 2 23455333k (unstructured interviews ) 4 % 3483734 (group
interview ) (+k4£ % > 2005 ; Minichiello & Hays, 2008 ) - ¥ s{ag 4] 22 & 40t fie
dod 3 rik o
FHs 92+ 28 (structured interviews )
BHATHA- AR ARP SN PHY ERRKT ARG EON
FHROEREFRE S RALHN GRS AR R L e § 4l
BIER RN o B SN NBER AN E - REB AT SRR

]LAJ\*G— ° IE ‘xJ--f#'\.—‘%‘Fiﬁﬁjﬁlﬁtq# A "_‘l;‘_! }.7’ gﬁ_:r’_}_’ ?ﬁiﬁ'z\é i’é%‘—"ﬂz%\,éé E'/"E;EL

aau»
3

'=1

[}

l"? ‘E\\“\
e

= #‘\ 22k (focused or semi structured interviews )
LEREN PR ESrAR EA HAF L R R e A o
EFETALEF- PR oNEFE 22 ERRBRBESNGT > » 7 UPRKR

b —‘Emn’hgﬂiﬁii’v B o B fh 2 NN D NI R AR SRR B

sl

N
\3

<r

bl

PER - DAY AR

3. 2545 37 3 (unstructured interviews )
AEHN U I - B pd #53 o R B Eenf ’3\ A S e
f
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FRAR e TR F A F B RO ALY S B blde TRd R A g &k 0 i
ERAE T FE W I T RS o BT St B R S RIFA
FenE Lo f R BB o ATE LA 4T o LB AT AR FARRIE T
o FRFRLE A AT o

4. #¥83% (group interviews )

HEPH - ARPE S X P FeRIRap N A R
X e BB RHG - HHPHT AL B RS LR
FEhI b {782 blc BB > FEHT A § v BRSDR
Lo KA dRT B 2 EEF L B R A B ek Y
PO R L o BEAREH A T B R TR 0 s i PR BT i T

HAR S PPB U Syt A AHHhERY BEL -

ol
IS

.7\4

)

2

3~ PR B AL ik

53] sl oo RN
A2 R e R
E3 S % Y [ HRELAL 2 Y
A A o P L FEREFT A REFEEFEE
2Nk i 3 % IR R ATRALS A IR %
R Gk v PR FHE S NS R

FHFmy E-fna T R8s auFR 22 | (naturalistic inquiry ) %7 3
A BFUETNERAFF LA COLRERGE P VS ER BB
» X8 fF 42 (inductive approach) f+ £ 225

P EAES N F TR S
L

"
b AN FP A48 s A 212 % (Creswell & Poth, 2018 ) » ixfé = j2 % i *
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SIS R G B LB AL blhed B RE S S
BRARE W ITEE Sk A2 Do MREREL R R e Fp 0 TR

EEE SR AH T o E 3N E RS AR LR RH G e

1245 Patton (2015) B> FPEFAET 2 TERTF A > { B RE AT
TEFEFHEERDIPRT - G NENE A PAoP iz 2T v B
TEHRP TR Z{REASHE . AP g F 2R EHBRE FHS
r;ﬁ;}’%.ﬁ}i};’?}'@-%aiﬂk » DTRE VT e A lﬁhq\ﬁ‘__\ﬂ\_ﬁ/ ’ mq\’gb ,grﬂ ’1‘\\1%\ B i

TR FHPe Rty 3 E N FED RS FRGEE ARG e o

2T o BT T A AR > S Y i B TR
FAleuE 2 o KA kAl U AT EARFE RGO Y 0 T2
{ B g (ﬂ‘ﬁx% » 2010 ; Hargadon & Sutton, 1997 ) o &5  # * F 487 1 %
0 W A B o BRI ot BV BT ARTA YT W’Fﬁ'bﬂ% )
FIFEABER2PE RT3 2N ErLERAS LY H ALY ST o TR
P A s 4 o

Pk FRFATARET - AR AR A RERER TR ER LR
M RIS FHF AR AFEIHLIFRAEF AL FE - F RS
Bk A RT G Ae FFEHIF R o AT Poe BN EATRALA Hanig R 0 &
CUEVEIR Iy & S UPEEE 1 2= S ch S RN etk iR S
LT Al R ABATR ARG R4 0 B L RETER CEBREFERS G

T B
AFOATEAE LR a1 A -
312 % £ B %= 32 (Multiple Case Study Method )

SEBRFLEA- B BRUECZFELHE R REE RS F R
FRAL R S 2@ W FHE-RE A FFR T HERL B E LAWK
PO FNET CAAEHEZ L EEE GRS F 554 17 (Stake, 2006)

95 Yin (2018) » 3 £ B R L F B30 L 7 % % ek 3830k (external
validity) » F15 BB % 2 W en$t BT USRS 4R E T2 o ROt E - BRAEL
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"L’,)\;“_EE;L;J ,gﬂi‘*iﬁ%;;z;\g ﬁ\,é, }'& %“X‘F/@'éw‘g

"
ALY O RHRRAFEFERINBRIEL A RIS ARE S A4 S F
BRE R PR YR AR H- BRI G ER 2R FI AT S EE
PERAMSNIBASREFE PHENE > NERNAAFN DI AR R
TP E ARREERY P 2T BAREHAY R -

BAETABRIER R ERE (A7 v 3) By (R
LR AATH) L AR - BB S ﬂ:;‘é‘**#'”‘ FR SR AR
Fofeno KB T @ B AT BN o A7 AL TR R

FH i B QAT TRL NP EREFL Y -
3.1.3 %% ;* B (Interpretivism )

DENB - BAEFENE S A AT L EALE R R D B R
H A PGS IR o B A & (positivism) i R EBEIZAPH - 2B
A SRALE G Ad AP AT & ¢ e fp ) kih (Schwandt, 2015) -

bRli AT o FT 4 CLREY > L LRRE R X %

ib;ﬁw

lr_rt

L&D N o i5- P i AE SR (context) 25’ BAREOERME &
P BREY U RREFLRCHB AR LB R B IRRAE
(Lincoln & Guba, 1985 )

AFTHIRRFEREFH O BXREFTE T HRR2E N B
oA BEERCIFRPH P FENEGER S A P ERERRY
FERE BERFALRTRFEAFR ER A Y TR HBES Y B
joo g »,:«gf;g E;gjxﬁ,ii%éﬁ{/ﬁiﬁg ¥A K> A H - g A

L2 17 s
w,l(r'ﬁ\, = b

314F * 3 £ 4 (Pragmatism )

7 '%a:%%ﬁ%rﬁﬁé%%erMﬂ-ﬁﬁ’ﬁ#~%ﬁ pxt orrpe
BidwsA 5 i le | 0 AR EH - 3 2% 3% (Biesta, 2010) o
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Pragmatism 42 /% 3" Dewey ~ James ¥ Peirce (r47 & L. » 4 5k Z 32 R0 B el
%o deEenl B A H P it i 4 (Morgan, 2007) o F % A K3 B
BECRLZED AL RBATFEDAT > FEERR LD BB
#2345 Creswell v Plano Clark (2018 ) g2 » F % A Z4F Wi * 403448 2
A E R ARG REE C BEREKFE > Tl REY
AFFE A A R o TR RAFEY A A AR RS L EP

[E=N
Fooon EREFLAFIRGEREOBELES o 37 BN METRET T
o 2T RPBERFALER v 4 FRANTHEEDE L0 > 21 H
BF* ALK TURRELY o T HA o
ERASREBERFERAERY L P LR OENANTRT T R T (70
EH O R AEZRE T FRERDEGLIF > FHNRFATHIFERE

3.1.5 B % 2 X £+ (Cross-Case Analysis )

BEIRAFA-FAH WS EREAL Y RS Z > BE T B R OR

;‘,:t
9

R > hr EFRd e L B4 o Hp hpa e B Xafist » A48
g o - Y iR 4 B2 (Milesetal, 2014)

AR ITAG O BEAIRAWEFFEHEBNHI D FAREFBEN AT

(within-case analysis) > JZfE% B b s FHE%E XL 7R E/F D
¥ P8~ 47 (cross-case synthesis) > j&€¢ FE-1 4~ AL K LB - A7 HFH
RS AP R FRAEEFSRAS SR LR H L WiRigH - %5
B R PR o e o BB AR AT AR B U
AL PEIMEI RS ATES RE{ LR EFREER -

1935 Stake (2006) » iBAFA 453 PAL45 94 (5 chF) % AR A Fok il 0 &
el T A F ARG G IR 2k FRlLaF e DR EFT Y
WRAAPFFFRAFERD oy T s AL FTRIEEDL S RE > SELTBE
FenlTae R, & TRY KRB, FIHAURSIRT R TARHRERR ¥

SR OE IR HRE P - B D b Bk TR §T
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SRR L TR ST LR TR L ER ER R TR SO I
SERE TR T R A

1 BRIZfE > I 5 E B R
TR EBFFE P2 EAHE AT HER

AR RS

?ﬁﬁiﬁﬂp”ﬁﬁﬁRiﬁiﬁﬁ’ﬁﬁﬁﬁ‘ﬁﬁﬁéﬁﬁﬁﬁl
Lo FEr WL F SEEE 5% (Creswell & Poth, 2018 ) » 7 3 L
R PR E SR TR AP FA L # 2 HEY R
Vo BIRREEFSCKAAEFREAREA T o g2 25T T AR
ER g E Bt § N ERIERREAEAR - AP T 0 ALK
EFEAP LD PUE RS BEER AP R P H TR0
AR R KA RRIEROCE S P AL P ERAT RS B
T I SRS LRIE ) R
BE 2o it ot g 2RI

A

DA R 5 B E S AR P e 2 R T
£
P

SRS PN R I

=
oo
~ -
il

B H - BRIEY AL RARAAETEHAOGYREERFAERE > PR

Br 5 EBEATE (Yin 2018) EBM ~ ¢ v a R E AL MPRAFFLAY

oo W2 2uAEEIRBRORE RO PR LABELRM, g i
H,,_.;g:g@r}ﬁﬁ?rr}m;ﬁ LR oo e B;gc_éfﬁsj?#iﬂ(g:}@ﬁié ,/};H;Z—'Flk,ﬂ"n

PR P2 RAPI D FFREEF LA D 3

B oRBAPEFERTIHARGETLAEFERE DL L RFY

L RRT RS M B 8 6 E

TRAFET Y M E TR B E o AT AF Y L KRITAL T
i 1 R Al L Y 1, 7 7
BFL P BN R B A 2R NI BN 2 2 4 48 (Morgan,
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2007)ong,x$"] FRFEAGFESAT . 2 g ~F ~ 522 9% 7
BEFRAVH O NSRS AR TREFBYAIFF LR AL 5%
chpe Lz ke e e o

&?ﬁiév\%ﬂgbﬁ; PR HET BRI AATRE R LI PRIA S R
R EFAAF R E AR > AR ARRRFE S  TRR T 2 AL
4;;%,_\,\%3‘%« EFdhronh A BA L R BEIR AT AL EFUERE -
U BN EAEGIFREF AR BNy SR TRAFAL L FRE

AEFRPRABEAR L HH 2GR ARE  mEAFAATH

AA R AR FIE S EERE G A5 R

fm\:»

GRS o SRR R
AT R G e B FRELRF AR CRELAPFREFAL DD
HFHHE L ALV F R AL F R FRREE LA S AL
RAZFHFRBRE Y ST o $0FTH A R0 0 R T 1 A

o FERA T RFAORERET ER o

AW RN EER S AT dhm RIS A i §
FRNEFCHAERL EE SR 2 LA R ER 2 ARG SR

33FTH%

FBR L1128 (2023 8) REsyrad, 4924 483 FE A %
BE¥ch 13339 AR EAFE25193 207 c AAAEIREY AP Ire
Wy F o HIE2WARF 8% (FHEE > 2022)-

gt g KR E B TR LD R PR T RN R B4
EAARBER Y FlERed FAREALERTIEALDELASTE
;}d—'%’g o PP AP @ —;;_%4,:;,. ég:g\? N ﬁ_}?ﬁf}‘/rl}}ii% F 2 25 % o
g i %’\}?i:r%:fzi% # - iﬁm“ Fred (275%>2009)0 113 # > % & B4
R R Ak 40T

ﬂ
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ERE 7
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B 8
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B 227 5
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