BmERREN FT4+-% FOH RE—OF 491
Commerce & Management Quarterly, Vol.22, No.4, pp.491~538(2021)

SRR L EERHINERR

EXPLORATION ON THE AQUAPONICS MECHANISM IN
TAIWAN

PR IR
FIGRHOR B & B 7 2R RIS S 1l 1 DT
AR
Hpo R B A SR T 2 BB
KRB REHE L LA
Shu-Juan Wei
Ph.D. Student, Doctoral in Industrial Development,
Chaoyang University of Technology
Der-Juinn Horng
Associate Professor, Department of Business Administration,
National Central University
Wei-Tung Chen
Ph.D. Student, Department of Business Administration,
National Central University

HE

HHIREEE » BRI L R EEIR TS bF RS > RS AR g By — (5
BhHZE IHEFTEE  AREER - EGEeKEREEKIRENEERS &
B RRBAE > B OO ANPE RS BREVK - &Y%e - AERYIEE
SLFIIRE - BE SRR EIPTIE mAVEEE -

H 2010 Z21& > 8EREELRGAG8 R - [ILESHRREZ T » B
ac glsE ~ BA S BRIREEER TIEE - AR EREBNHESR - fmEEBEE

CEERIETE o Mk B G L h S T B 269 5 6 1 - EEEE ¢ 0920-790723

E-mail : weitung@mail.usf.edu



492 BERREN F£FT+2%F FNH RE—OF

Exifa » ¥ HAHB SRS ST e /Y o NI - AGw (et &8 M AR - i
T Em MR E ST - SRR ESRILEAYE R - DUFE SR AY S -

AW TR - ZFER - Bk~ EEE - UKHEEHEEE > SR
MBI E R - (HE PEST B > BBERSIRET « BEREE > DIRES (R3%) F3 M
JEXRATHE ~ oA > BEH GE RS AYEERS] o APTFERIEE REUR |

1 BB AR AENRERERE  BRFEBERENEET > HERRKRREARER
ARG ERRH K B -

2. BB RSN E SRR MR E AR IS EE RS0 R PG g B A
AHPRERR - 8L E TR A% -

3. BEARIAAENRY (3F)  EENEAR/] - FmEEAEEERIE A
M ANEFNE > BSERAEEENRETR - AF - Ik DURJERE - EIR
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ABSTRACT

Aquaponics is frequently posited as one of the anticipated solutions to environmental
degradation, food security, or urban deforestation. It is a production system that combines
aquaculture and hydroponics to achieve an efficient sustainable balanced system utilizing
fish, vegetables, and bacteria in a mutually beneficial cycle. Aquaponics has positive
functions for water-saving, food security, increased food production per square meter, and

as a solution for a lot of soil fertility and biodiversity through afforestation.

Since 2010, aquaponics farm has gradually developed in Taiwan, and the reasons for
establishing a farm are diverse. For instance, entreprencurship, health preservation,
retirement, or even changing careers. Aquaponics is classified as a new industry, and there
is still insufficient information for reports and researches both practical and academical

aspects. Therefore, this research conducts a comprehensive investigation and analysis on
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the development of aquaponics in Taiwan and explores the operating mechanism of

aquaponics to benefit the development of the industry.

This research collects relevant information in multiple methods from literature, second -
hand data, expert interviews, case studies, and questionnaire surveys. According to the PEST
theory, the operating mechanism of aquaponics in Taiwan has been sorted out through three
levels of investigation and analysis of the macro-environment, industrial environment, and

farm in the enterprise. Consequently, the results of this study indicate the following:

1. The macro-environment for aquaponics in Taiwan supports the trend of economic scale
growth. While social demand is greater than natural resources, it is not in favor of

sustainable development for social ecology.

2. The industrial environment for aquaponics in Taiwan is supported by relevant
stakeholders providing resources and forming a social capital network in favor of the
development of aquaponics such as environmental protection, food security, or

afforestation.

3. The farm in enterprises for aquaponics in Taiwan belongs to a small capital module, and
their business models are facing difficulties, such as low technical level and poor access
to channeling. The farms utilize the value proposition, creativity, propaganda, and

acquisition of aquaponics to demonstrate a diversified business model.

4. The operating mechanism of Taiwan's aquaponics is to provide environmental
protection, food security, afforestation, and other functions to create beneficial value.
The farm cooperates with various social resources and supports to form social capital,
which further strengthens the value of the farm in aquaponics. Conversely, a business

model without an economic scale will lead to few impacts on the social ecology.

Keywords: Aquaponics, Macro Environment, Industrial Environment, Social Capital, PEST
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1 2020 4 Aquaponics £ Google Trend 4= Bk 48 =5 075 117 #8324 5]
ER R - 2 H Google Trend (fZ HEHE © 2020.04.25.)

FATE > 2008 2 FILAERFEE 10%AVEE - 2014 4.2 1% » HIAERSE S0%72 745 - IBE 2009
15 FIZEZHE O BEE) 100% » FEI I - B 2000 48 8 F BKIEIF] 0 - f 2011 4EB
o Bt EUERFE 0%/ AT BHE « 24T > AFIE4 (Aquaponics) 7EGEZE]
BRI - REE R BT o R0 AR REA T ?

TERTHVEBR RS - ARt B — B R EAVE A AR B EER Tl - BE&
163=/KEEE (Recirculating Aquaculture System, RAS ) Ed/KFFfkE% (hydroponics)
(Konig, Junge, Bittsanszky, Villarroel, & Komives, 2016 ) ; 324 2 —fEHHEHE R »
EOREN KRS EE > EREYNE TR (soilless growing ) » [F]1F Al F A fE
RAS # f& ( Christopher, 2017 ) - 32304 245 1Y 6 5 R 3 - BLFEENY) - V) DL
—{EER 5y - EYEHEMY) - FE B E A BB TEYI BRI UL E 77 YR CE 1%
HIEK » FHEHEDRGEIER - SIS ZMEER (nitrogencycle) [FHE » 2F[E 2 -

BN DUB AR R E ~ Bt BB T YA E ~ 40 T Ay A SRR A
FE ~ FASETEZ/NRIEERHE - BORTE REE BBV B ACET R &Y — 3 o B A [E
HTBAE R R > B T E > IR R ~ (B - A0 BB & S R A A 1
PRI AR KAV EE > DRI - SR ENBEERMT > SR ENE
IR TR SRR ARG (BIA) » B —TEIR LA H AR MR B VIR EE R - R A
M BEAEAFERE NER - BRI B ENESE 5 E (FmE ) FVERE © ZORH
BUEHY > BUEEHY - SOREIBEUR > R EhZ A S EERIE (CRIE - (E & Bl ) Rk
B R S AL A RS o IR S R K M ST R R EERY (Konig, etal.,
2016) -
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5 (NHg) — IR — e

Sk g 7Kg

2 ARy R R A E
BRI ¢ AT R

INRRAE S AR AR B B 0 R AR TR 80%HYZK ~ 75%HY 22 » HA/ NI
S A 2 A P AR Y 25 AT RK /D - BRI A 22 T > m] DUTEAE A S Y i
fRI R T % - ETEER IR BT o] UARIE AR [F B9 3 ORI T U0 » W ZE A ERERY AR (Rashmi,
Sahana, Shruthi, & Suganya, 2013 ) - /NERARY LA - NEERREEREMBNRA R
Yy ([HEERR I EF YRR - BEXEEILE T ~ SR N NZREFEBNEF
F AR A T R TR ES B A o B E /N R I A WIS
GEEEEEHBEAFHE=ZZEM (Mullins, Nerrie, & Sink, 2015 ) -

BEREEREFEN N FELERE WEZREEEN T SREHEARME
E i B IS ~ B > B HH (delivery ) PSS > Al HER H CAVESS - 2800
IR E R R R T o BTS2 BT 10 LI > g A E BB IR MR
FyEAFIRVEERE - AL A AN > R 5 [+ & R RAVERYE « 140 © Avata
Aquaponics farm FYRIE A » AR EMERNEFTSREESE > AELERE BT S5
BEREE > ¥ A ESEE  HomeAP farm (YRIHE A - AZEBEFRNEFLITEE AL
ERIR 1% - R SERE SRS 2 32 4 Nature Green farm PV AN A > £ 18 L 3FAE
EEAR - BEAIFEN T > RSB E A3 A - RBENE (2016) HIWFSE > 80%
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BERRLERS (X)) & 10 FELU MY DA B R e U/ N 247 -

AT 10 DR - (EEBIAE R P ER/NEBEZERE  AREERE T &HAaR
12 (integrated curriculum ) ; FY—{E#82%4 - FH{E/NERAIREME - #A5 — A% EE
Figi o wE AN BE A /N AED AT AZE H SRR g - A eI
FEHREEANEEF R - BENFFES R U KEEEREERST » BB S0
i (essential questions ) » HRFE S FSHIBAVEHEE (22 EHRTFBHE BN ) DU
HEEALRZ L FEE (core competence ) ©

GRS IR T RS 250 » EEFIBCR « 4O8 e S M E R
- EGE > RURHERTEATES TR SR 2 WS EEAOIIE ? K
SCARSER A B S KB PEST BT - HRaT AUESAAE GBI S )
(viability mechanism ) » 5F-ff 8 f 536 2 MU T ATV » b5 2 T B A B A 1
o AR BT

(—) BB EELEREISIREE (macro-level ) 734fT
(Z) BEAFLEAENEERE (meso-level ) 71H7
(Z) BEAFELEAENMIERE (micro-level ) 43 #T
(M) &8 @ LS R i

A SR FERE (2518 3) 0 5 1 §ifTs > SRR S EvEn - &5 - H
By~ AR 5 E US> EEMBAYSUR - mEFAER > i - BE A
AMBARVERE ¢ =M% 0 SRETHIIE T - BRSNS HEE - (A%
K BIUEI AR > T ERENER - EERGRVERE > REPITAER
DUkeatame © S TLEn&ham - SEEERT e V&SR - TE tHREHIRIGE T W5 -

B~ ORI

B SRS AE R BR 0 EU BSR (fFl40 @ CAP ~ CFP) 1y B8 f e 448 A
REAY > BLEE  (REERIHT - BN R B E N - AN = M EUKE RIS ~
Bk~ TERE - DU AR EETRSCRBHEIR PRI 4E % ( Hoevenaars, Junge, Bardocz,
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CRL 2 SO £ Wi B PIRIETA [ s
i e[| 4 wmas 7| ate e [ AR 1 [ | ASFABERIES
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3 KEmCHVIH SR AR

& Leskovec, 2018) - {H/E EU &= B B B < IV EG — M - HEEABRENEA
[T 52 82 [ B A WO o [ A 8 S H AR N s 2 b R B HE = (R [ 8 RAYEI K
TTBCRI4H S I TR H ~ F2 0o R e IR = Ay PR # ( Mili¢ic¢, Thorarinsdottir, Santos, & Hanéig,
2017 ) - #EZR EU AHAEE A BN S A E > BAIA BRI RN (RS ) 58
5% (Reinhardt, Hoevenaars, & Joyce, 2019 ) - fH¥® EU » E AT FE 524 M E
R A2 N E A P 72 22 > {H 0] DU B BT BE A7 3 (Rinehart, 2019 )< [R4F» DL ISO
14040 (FREZETH ) B ISO 14044 FELBERY LCA » A DUPE By S 3 A4 B R BRI AT B2 1Y
SPAE 7774 (Konig, et al., 2016 ) ©

Cammies, Mytton, and Crichton (2021) 5% » fEEBXEELSLE] » HA /DB RS
RS FENERRZ C VIRENA R - BEEREA N E R AN 0 DI
fif = BEA0EE BH R MY R 2 2 - (RIL - (@R B R B S B U © S K
AR - (FEFEFHVIRE LI EHEEE & 2% - (FHBEH N AR - DGR
IS LEE I PR EE T4 - 2021 4F 1 B AERVER BT /AH (EU2018/848 ) A0 g3t
ANERRE  HEZEEHRE - B LEPEEEY - DA A EERKERE A
4% ( Fruscella, Kotzen, & Milliken, 2021 ) °

BTN S ARV 4E % 75 1E » Love, Genello, Li, Thompson, and Fry (2015) %5
ELARLEENREOENE S » EITEEEMEHE > HRERAEFEENENR
Bl S E—EARFELER T 3 F AR 10,300 AFEYK ~ FHEE—H A
GiER 1~2 [E28E T 1 (EFREE T > MEfameW—MEET » SR EgEiE
e e MR 50%%5 - Engle (2015) AYIHSE BN » EEI A FEIL AV REE KR
AlE > MEREE—EEZEAIRZE - Tokunaga, Tamaru, Ako, and Leung (2015) 4347
Hawaii f 32342 7 SE A &R vl 1714 > iSRG REBUR « /N pgRE fa S 3t 4 » fE480K B2
H—EERY > 2800 > WL H B AFENATRLAVHELEE - Bosma, etal. (2017) $#f
JERRE IR B AL R A m B - DI EAREE (cost-benefit analysis, CBA )
HEITA S AT {T 5787 » Short, Yue, Anderson, Russell, and Phelps (2017 ) $t¥f 5234
BB ST Ry > IR RE &Y 90 DB E - ETHMEHEE - MRS RS
NOHBEH TR B SEILAER ISR - IR & 2 BUN B E N S I E Y R T - Miligié,
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etal. (2017) AYRFZE4E REET - (FBU S0%LL EHRTEZ 5% - B9 F R s
By > A 1T1%H255% - BRE (T s A E S E m S Ry Ean

BT S Ay fig /51 » UVI (the University of the Virgin Islands ) #3244 %
& WEEBHEFFEAY - AR (Ako, 2014) - Skar, etal. (2015) # ¥ JLEXpGE AR
HY SRR A A T - BT E G EREREUR - NE R/ NHYEGE R HRERY
St LB P AT » B — WA 7 M  FE S04 2 A9 5 2 - Endut, Jusoh,
Ali, Nik, and Hassan (2010 ) 7£ University of Malaysia Terengganu campus ° $1 % & &
& EYEENE S ERITHREKD&E R (HLR) » #{T—H BN EE - ERsS
REE > FRBESE  BEYVERNEY EREETHAVERE HLR £ 1.28m/day -
Medina, Jayachandran, Bhat, and Deoraj ( 2016 ) {F Florida International University Organic
Garden » #E{TEE > &REUR © DUEY) BEARAVKEGR - SN ENES - HA]
REVBAEAVIAA T MMESR - FAO (2015) R ACERANHEEHEBIEETM - )7
HERREER 2 R R AR T BEHE - FREBEIZAVAI - B THEETIHE
BV - BEAR FRESEEISR (F141 Aqu@teach ) » AT DR AT HY - B2 Al
ERYFIRE (Milliken, et al., 2021 ) -

BRI A FE S L AR AV HE R B 28 f2 U7 1] > FAO (2014) s#E SR LA R H|z BA 558G >
Sy AT S TEAUE Y R A > TR AR » /IR S AR U ROR F 2
oA ETERER > (AR SHEE AR ARFEITRNEN 0 DU —FETHIE
HAFIUL A ZE > fe it A& (f F - US EPA (2016, The Environmental Protection Agency )
R T SRR ESBIE A EEE o IS EEEERY - P H TR - SR AT]
LABERS R © FAO (2017) FEHpE M2 R AT EZRIT 5 KAy T HERE S SE LA AVHL
ol 9k TIESs o0 A 5 EEIZE 14 it A& 281 - Rinehart (2019) Z37EE AV TG & UK
SR E AR 58 T 0 WA A G R AL S S AR B AH SRV I o5 R B2 1K
& o Goodman (2011) F5& > FERRIVHLET - KBTI ER ZBEE - fifEBE A
RAEBHCEYIISUE - FAO (2012) DIEHEPEITHE B 5 S AR EER T H
EORETTE ) WA T BAEEERKEAN S —EEEEJTZE o Newell, Wesley,
Westlake, and Granger (2013 ) DU 262 &0 fa e LA 38 f > 1 TG A1 25 BN B 5
5 T EZEV R B H T{E3 - FAO (2014 ) B Junge, Konig, Villarroel, Komives, and
Jijakli (2017 ) #$2H AR AN EA SR EES - G5 » 2IKBEA - Hary - &5
HIPKER - SEENE PR BV AEE NS - IRHUIY ~ SEAYM )T % - Elsey, etal. (2018 )
FAEBHAENS  SHEEERER ST - &R IIAIAY ACEE 72K » Salam,
Prodhan, Sayem, and Islam (2014) 7 24 EE 70 > HEREISHE -
Chakravartty, Mondal, Raychowdhury, Bhattacharyya, and Abhijit (2017) FE5EiHE#E F 5
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SRR ZCIR B ETRE £ TR A S0 S e S A R A RE BRI B &

B~ & - & - RN R E AR AR - R e A ER
8~ ERRIRFE  DIRAESRNERE » SRR EAKENE - RIES[EHS (St -
W) PR ETHSEEERE A > S ETERRT (MEEER - ATTE
Ko DUEHEER) BVFHE > DURERBAFRENSHEER - f0 - R E i@ E s
AL FEETEENEARGR T » oo EIE RSO « IR - Y&
BRI R T > BEEE T (FAO, 2014) 5 $FH¥IIE KEE{H%Z % ( Graham, 2003 ) ~
ZKHg4 (Rahman, 2017) #Y 3L m]17ME > DL SWOT B PEST 734 » #1TIRIES
s B RS A A R T IS m BH B E S (Newell, etal., 2013 );
ZEEE - PHEEE A RKEEHCBEHEYIRRMESL (Goodman, 2011) 5 /&
EN R AR TR EEMFHISERE T > DU EEE E (Rinehart, 2019 ) 1 2 K fa
FIHAFTA I F R R AN R S B4 7 LAV E R (Milicié, etal., 2017 )5 fa gt g8
A2 FIERI R A& E ARH{% (Rahdriawan, Wahyono, Yuliastuti, & Ferniah, 2019 )

BRI 28 RS AR BUR T - R Z G RHYEAE 2014 @) T Top-Down HY "
R aatE o KESBIHE " BIDREKE 2 ETE > a8aRtEnN
R RAE - B ZERE R EEENTIEE TE - (BFE ~ #B%F > 2016) - /KE
HERATH 2018 £ 7 HAE T SR E RGBT ) RERE BV ERERE L%
RAEMRITERE S - 2015 5 > ItHHE RS " NHEZEE > sF2RERtEA
BEHAERT  (FR T GREHERE - 2016 F - FribHBUFHEE A RIS - Fii5E
FEEEABERERERLE  ZAREEBTIEEAFTEERZAT -

BT B8 I AEMVAISE T - Avata FSERAEEBEBAIET - BEFERA
RS AERIBRE B BEIRZWNE - s/ AT~ BE > FIRMEAF -
oA U ERTE > #E T B9 19 M DRHY - (B > 2013 5 ZREEHE > 2015 5 5RICEE - O
B 2016) - BRI A RIGHVASE L > BAEMEIHRE B E R > 205t
BUF SRR BISE MBS > B BN THEFE - 2 aPsetE > 8%
HEUF4EE ) " SBIR 5t ) ESAE MBI O HAIE &8 > 2016 : JTREE - 2018 )-
BRARALRG R R FEAMA > ESCEERER " i5EIAE T ReEE
BR - BieEREEE ) HRTEE (SR > 2018) - SEERRAREIRECE - &
B - RHEE - AR - RIS E S S AR AR AR (5
F2E > 2019 )

BRI B8 S ARV Rl T - REREKENTILAT « B HIREN B - S
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& JHEAEL > AR AEHAENTIE > BOARE - [FF > BRERTZRCR o LA
BT ERGAEFARRE W AMMAEEE L - SRR - fld - &
BRI ALBE G EERA - B RRAEY - B LEEEEHES - #AE
HbtsE (BEE > 2017) -

BN & AN AR E TH - B ANEE/NEREEE " #5334 | &
& B SR o e A AR O S R E B R E Y H O S (BRAERS > 2016 )-
BEAERRAN » ARSI AE LG MAHGEREETT AR E RGN HETEE) > B8
B2 A SRR AR RRIR ST AT B ~ B QIR BT ME M IR T IRk S8 58 2 A ( BRI > 2016 )
ORMES TR ARRRKET ) BE > RRAVESE | DL T ASEEAE ) RARTSRE
f2 0B ~ STEM RyaRiZatat A - SRS SEY) - (L8 - UHE - LEREERIE
TR EE - RITRE - BREAFEE & PERZRNIASHE LT 2 RAHER
%o hRFZENY (EARIESE - 2016) - M B AJERHEE & & AR ATEEE - #—
{EFEER T 420 H &I 2 R A d B AR VS E R - TEBR T8 E Ry PIREK
BEMT RN AR AERGETEE > FFEREERKE - et EER A58
& (MIEBEE > 2016)

&~ WA

A E (R - IR - BAAERMGIE - FlakEEs - KRB EAYEEE -
BAEE ~ BIEBURESE > B EF—(EAROVERA T ERIE N A A EEE
ENFIRIK - FEEUT - EE - AEEARSE > WE2EEER - &F - SUbERTE
B2 EE o 1T 7 M B L AR IR 2: > 728189 ( macro-level ) #8AS IR SR ~ AN ( meso-level )
FEEFEIREE > TR A EINY (micro-level ) {3EIRIT » #IEZIIAFT E > LEREHHLE
EEERENEREEE () -

BRI RS ARERE - AVEREE  MERAEESRETH > SR ENEEE
2 B RERES G ENYE - AT -t gEAR (k&) T - REEHB L EH
(VEREE Sy M TR JE PEST 7347  PEST 73 #ft » ZA s Efmfi EEl (macro) BIERZEM
R EHEM R HRE RN ERER GBS MR X E AR E % K ZE (Johnson
& Scholes, 1993) < PEST 73 ATHYEEARJFAIE » RIERFEN LB LW 5 ) EHHE
HAEFFHEMNF R T RE 3 A B LIVRE - B EREEMRFEENERE » Hh¥ER
FMIBEEEAEENRZ F ( Summut-Bonnici & Galea, 2015) -

YR A9 (mixed methods research ) EEYE MEAVE E(LAYISE - & —FEBH
N HEBGWNRES > Col DRt R A s ~ 5280 Sy > DU H R IE 4S5 -
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BN ENEREZHEBUAIRE - i 0 LEFRXK - BEARAN ~ 0 - 85
fIEF%E 7572 (Johnson, Onwuegbuzie, & Turner, 2007 )  JE& 7 T ZE AT F R R -
HAJ77EmNZ Ak (pluralism) BAHTHE T 58 (eclecticism ) » & 2 £ (B FHHIHIT4ES
5% (Johnson & Onwuegbuzie, 2004 ) - £ ¥ B —i 5T )7 A M A0 ZF R RIE » AT LAE
2t/ J77% » Fenl 2 S FHENRRRY 7 =0 > SR 0018 4 1 B2 25 B ME U 95 T8 ( Doyle,
Brady, & Byrne, 2009 ) -

SRR AETEGEHYRRE - BT S A R E T AE A [F<H I A RAVE R R
B BEHELEHENE NS ARSI - HEZIT 0 AN - ANE
B ARVEAMES  BENHESTZEZ T > BHEBUNEFT - ArVZ22 - A
NS - FIt > AUFERASEEN TE - REEEH - Fla - STEER
BNER - HEREER - ZF&R > S EEEEHE RO EET R > SEEE
Wtge - WA TRRRY > 2R BEEANTEYEALE > ZEETH - DHEFRE
HIERL - TERAHZEA (S B A M - Ho - BIEH N AR EELNEZE - 2
RHEtET B ( Theory of planned behavior, TPB ) » ZR#E{TRI G FHE -

Ajzen (1991) 583 - TPB ZiEEHE & 1T /T FEAT— (8 £ 2 H 5 - TPB 15k > 1
T BT ROEANEE - 22T REE (BRTAEIRENEAES) - LB
CHE SR 2 BN T8 R A R Bk P B B PR YRR A ) > DURAT R P2l (M AR 1T R T2
HIE) AVERE & - TPB f2 (it —(8A HHBI&R R - Aa B AL & 17 RAvERENE -
H] DATEC S B A A K R&s 2 T AYFFETT By © Conner and Armitage (1998) i TPB Y
EEETE 6 (f (RIBFIFEAVHRE  BERESHEE) G GoEEENE B
AT Ry, B8 ~ BBRITT R HUFER] vs BESNAE ~ EREAE - HEGEEE ~ U EENE

. o
JBN

Ealfem A E AR B EED > EM BRIk « S E i B
TEAZ FIHEE A A BRI R A 4 B A B S A s Y R AR R AR AHRE - & ER R (A EER
e > (BN FEEHEERKIZ K E CEN T E LY > EE AEFER KSR
JiE o BEERENEAREE A H 522 (Ratneshwar & Chaiken, 1991 ) < TPB YA
e EAgZE ] ANER  MEEENT R > RS R EITENE
HENRERZEEME AR EEAERIVFEZ (Dos Santos, 2016 ) - TPB s » 1T fyiE
BOEEE (BB ) > DAREES] (17 R i) RkEut - (B ANIRERE -~ TEMHE - DU
EOHIMTT Ry > S 2 E AN EE - mE AW EE S 21T R (LaMorte, 2019) -

Voon, Ngui, and Agrawal (2011) 525 > TPB Ryb ey 20t BLEGEAE Ot 1T kHE > DA
RERE - EBIE > DURATEIEN: (affordability » 1T R FEH]) RiEHE > HRETHNAHKE
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VIEEEE B (TERVEE - TEBEERE - R (BEE® - 51 - #FEHER
PREATE) ~ A#E > DL nf I (A ~ 5 M) > 2 EBE N AR EY R ROEE -
IR 745 R BT - AR B E B E N (T RS R A R 2 11 ] S JETERY
PEAEE  REGE-SPETBIR RSB > Nt eEHERENLT
€% e & EAEFERE YRR - Dos Santos (2016) 585 » eIt AT (e M 5 £ 2 -
B~ MERREE > DR G IR E S (RER - P~ EEAYAE > B4 TPB s LA
st o AT T A R S S A MR ANV B DA E 1B S » PSRRI T S AR R4 -

Tamin, Harun, Estim, Saufie, and Obong (2015) DL 4 {E#&H @ HHNEMAVREE (HH
HES - AN - TEIRVHE - LRITT BIES] (BRARVAIRE - BEUEE) ~ B1E

BN R A ELEEE RV E - Milicic, etal. (2017) DL 3 {HigH : JHEEHE
TR~ BRI RYAIEREARE T ~ (R 2R i E B 1T Ry - e PIRBT FE 45 R BN

(& ALt — YRR > DU e AR BT A R - B BB TR %
A G2 ENRER BCEHIE 60%17Z55% > )45 3£ 354 - Eichhorn
and Meixner (2020) DL 3 B © 2000 S 3t AR BLEAHRE AU R15% ~ A fa e L AR R Y
fiff CEA RN E BRI B S ) ~ IR R Ak M & > RO HE SN IEE
HE - IR TTaS REUR > BRI AR A E SR ESER > (RIS B2
FEEEEPE > Hitieftn o NERGEEEOEN - 50 > BRIEHEEEAGEH
BB EMNREFENEERZE -

TPB HY 3 {EEAREE © B8FE ~ EBARE - 17 /IS BUIFOHETT Ry —(EEHE -
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