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RUEEER o AWPFLRICE T2BEMERETEE  FHARE
RS B 7 22 1R ) B B IR T o MR ZERESRAE AU H A
RETREE 3K N OB M EVA vo IR T 35468 7 1 36 1 8 Bl 5 SERR 1 ~ 12
s I 22 BB R ) ~ RS IR RE D LRI B - RN RERIR
WA R R 2R RERNAFERMYE - BREAEEH R RED
ZEAFFLEL > A FEHDAE R R & SRR > MRS HE AL
AR R 3 PR 1« SR 2 B BEERR B R S B
HGHRE  sERERERNVER HERK - R52 > 2EBIAR
EMER N Z ok > FERFHELEEITHE (B HEER
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Between Social Movements and Markets: A
Preliminary Study of Citizen Power Plants in
Taiwan

Yun-Chung Ting

Institute of Sociology, Academia Sinica

Ming-Sho Ho

Department of Sociology, National Taiwan University

Citizen power plants are renewable energy enterprises collectively owned
and managed by individuals residing in specific communities. They
variously take the form of limited liability companies, co-operatives, or social
enterprises. Some researchers describe them as a key energy democratization
factor, based on their potential to resist and break state and capital electricity
production monopolies. Findings from our investigation of citizen power
plants in Taiwan indicate that social movement involvement exerts a strong
effect on development and relevant sociotechnical imaginaries—in other
words, organizations linked with social movements are more likely to take
participatory approaches that emphasize social learning, civil participation,
and education. In contrast, our findings suggest that organizations lacking
such connections with social movements tend to emphasize electricity
production increases and the pragmatic economic aspects of renewable
energy enterprises.

Keywords: Citizen power plants, Renewable energy, Civil society
participation, Socio-technical imaginaries, Energy democracy
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TS S fiz BB A 2 K S B A i - el (b VRHEE AR 25 5
P AR SRTE R B SOB A 5 1H 5 & Bt [A] (HBl e
HARFZZE  HEMHMASZN 2015 FHEE K G #M
K % % B H#Z (sustainable development goals, SDGs) * 17 J& H
Bz —H2 TRl B35 HE HZi3EETR ) (affordable and clean
energy) * i B U P A AR T 58 B i 2 B 0 SR M 2858 ~ JRHERR K
Y ERTE ©

RS FHARTREREIR 7 R B B FRoK 0 W
2 F| A RE R b RAGE B Y B o 2E1E 2009 FEE (F
ARETR B R ARA]) - A AE 2010 SRR EAT RIS 20 FHWAVERE
TR 2011 FRES%KE > GRTIZENEERALESER >
B EHTIATA N L & S B B R BT 0 B IR R R BUR
MUEEHES) - 2016 £E1% > FEHOGRFIEZ RIEH TR 2050 4
ERRFIEN > M ERRAE AR R

MEBENEESEER BERBFEIFHAEREER %
B A2 E 0 R IE RS B o LS HE R ) AR R BE Y 7R oK
ME B KES - FARR HREBEERNVILERE 2011 F
% 3.56% * B & F| 2021 £ 1Y 5.99% ; KFZXE M H 2011 £
0.02% FXEF 2021 E 1 2.74% ; R ERIFF 2B BEHIED
RRHEA ~ B > BRI > AHIREA BN RS
BRI BB BRI EE SRR EN 2.18%
PRl EREEERNRIL !

RAHIREERIRME A2 ARG ERMMER L - (HRHH

1 ZRFRBRER R » 2022 0 CREJRFET )  https://www.esist.org.tw/Database/Search?Pageld=3 ©



BT RBR ST B B S AR R o I B USR]
REAN BRSO ROAE ~ PR B SRR R - AR R
FEBA BV e i B i (AT RSB 1A 55 = e At > TIRMIAERR )
ML DEEMYE) > TERDLE ) FRBR > hRERE
EEEMZHAEZE > MRS  WHDEERHE - BUF R
R EFERIBA 3 0 R DB E RS AT R RE
G 2020 4 7 HBEMEABE - Fik 2 REDUT DL
FERA % o

HRMBEEEREUBREFARE  2EUREAELTE L
MAREM BEEH o AREREHEE TR  BHEFAIFHERE
i A 2B~ hE R B IR SE R > BB LR E S~ Bt
BRI o ARERRRE - BRRAZHEBAERFENEE 2
BRI FEIR A B &~ ALY - 2SS RRSE > H
RIRERTE 2 & EL ~ AR §BES - ER AN R HAEHR
BORMESR T » Bl A REHRIEHN GERERAEE) N
REMY AEEZERE > MAEAKAR - it & 251 B 2%
fil o MIBHEERF > AREM M dm REAXEMRSD
B PR EARK BRI TAH S L@ AE (bl BHE
8]~ AFik ~ JEE A Ak~ ¥ ZARERARFEA
ZIFARBEE) BAKSGGRALEEE  BlkEdhLrish
NE O REERT NERFEABZ AL o (B 2020 : 61)

S RSN RERIIITSE - SRl 2 A 28R R bt & Bl
BUOKW e D FE A REBERFAERSE (FHEM » REE 2019 ;
=% 2019; FF451F 2019; BRI ~ &iZF 2019a ~2019b) » FR
e A REMRES B ERE R R TR B #EE 240 0 thid i
A PE R AT Pkt 5 22 P AR N REBRGEIT IR AR E > B
MR THZAREMERE EEMSME  EoHERL BT T #
JENRBERH o ARBRUEA LR ARZE - HEEMEBA
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S
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Jl R 22 > (BT R F A — R R R S R RE RE TR

RIS EROFEAR 7 E R EERIOEN > X G
e I R BB 2

sl Bk o BN RERCA EE DR o H (g B
FE B SR AR R AT E B o S =R db s )
TS R R I 1 7S % R R R O AL R AN A~ N SEATRRR > MR
250 S E SR Y LU 9T > TR B TN R AT 3 R A © Wt
FimaRIE N RERAZEDEEM R RER G > 7200k
T35 S TP A A0 1 6 36 B B R SRV R 5 Ry > 28 REFE Y %%
FEAR TR FHE ML RE AU AL R AR A ~ B0 HL ARt @ R AT E
EREBRENEER ; ARBERMEITHAREE N AR ENEE
FUEEET > Bl S fErt AL BiE B A ROR AP IR 22 - 2
i 7 RN~ SLRIRES I B TR o

B —J5m >~ RERZEEEERE - B EETE
o3 B BB % A R RE TR R S FE T O TR CE T 28 o il oy BOEAT B
W BRE 2 BRI R RS A A ERE R W R A L — Y
EREHEE B ERR SEHAREHEN TBE
Ay (pragmatic) HU{E > TEAE % MG L DUE KR AR ~ 8 AR 8
myi) o FEANTERFEREMEER - BRI R R S 5
— I A2 R ik EE B H AR i 2 R REA T2 A
(participatory) HXfE > fFEEEIZ ~ FEAETHE M Ayt & H IR B A
TGz b BEER R RAER G E AR -

TEHE A BN R E 5 2 8 AR ENHED
B FE i E 7% B 43 FE A B 9 ik [ B ZE BB T (community renewable
energy, CRE) & » FHA/N R MTE 5 LA BhRe R i Ly 32
BBLVE ) 0 P RTE MU E SRR ~ R LAY 53 I A e i A 1
ZE Y B AR OE — 2 Ak



= PHERZERE

N (citizen power plants) Y& B8 K - AEJFE
RIS B A RZHE HHENIER - W REHREHBT &
BLER SRR 0 S B AR R TR iy AR o 35 — 4 A it
Al BEEFS 8 £ W %% (Huang and Glaser 2021; Schreuer 2016) *
H R 2% R 538 0 ik 18 75 4L RE TR AV M BT 59 3R (Coy et al. 2021;
Creamer et al. 2019; Walker and Devine-Wright 2008; Walker et al.
2010) °

(—) 22 R g Bt [ P 2R RE TR

I ROEB RRTE 2 18 R W 2F B B 0 (Hnk [ 75 A RE TR AE TH SR 453t
BECTZZ24 HRABERM - K> Z2FHHARBHEER
HERM BN AR E RIS BL %8 2 AR (Berka and
Creamer 2018; Gui and MacGill 2018; Seyfang et al. 2013) © HH
SRR R RS A 2 R (BRSO B - HARE
NERZ B {E R o Walke B Devine-Wright (2008) & o2
P 1 ) A 2 [ ik o P A RE TR A LG AT - — Rk R
Em AT~ 3£ (local and collective) » 8L H A ¥ 1y Ikt & 5
A Re T HI 2 52 it i R 12 it H B i A A Y (distant and private) ;
H—HMZEL AN 281 (open and participatory) > il
HAABHIZ RIS (closed) HEHI{ELHY (institutional) %
AR o FED R 1% > Creamer A (2019) WIRRH D
Mrigti > P2 R EM R E _ LEAFER o BURIMAIEHEE
(stakeholders) WYFITE 2 At 1% 75 4= AT AY 2 55 e IRy B4 2 A4
gr o [HFEBRAYE R R BEERE S WEREE T ARS
BRATE ik [5 i 2 ik 1 P9 2 RE TR AVAZ OV E B B R E o
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DGR O BE A IR - kAR TRER 7R LA
B~ BREBTACERIRFE L 0 5ER N R2 BN DU st [ 2 BB - (i
HEEHRER R A TR > R RTSE © REE I RAE %
HCEERT ; TRZ KBty 8 R EEE B8 EEEE
BYEY At BRSO A A IR o L TRT T B RE R R A v B
B o

B it AR IR 0 WU A Rt s o T EARE 0 R
HlREE Rt & F b fERREEE DUSLT A 1 St [ 2 & > th B
RAE N Ra R g A 2R > O B2 B EY > Mk
R fe g sk RE 1 SErb o I BB X &9k (de-centralization)
) Kf B (Brisbois 2019, 2020; Burke and Stephens 2018; Kubli
and Ulli-Beer 2016) ° K& it & (mega-projects) 7 ¥ H &%
BARE LS R L > 5 R E B AR E 5 A T N Ek T AT
TR HENE > R AT AR R A R Al S BRI 8 A 1 T 4t
BRE BNEERFEEME &R REE A &G # 5%
(Sovacool and Cooper 2013) ° St #H % > it A RE TR HE K
RARERANRYE o BESH ERZ ~ BRI PR REATR SRR 7 BT
fifs o AR A2 E - BERAER > R ERSIRRR T
# & (Burke and Stephens 2017, 2018; van Veelen and van der
Horst 2018) °

Hox o k@ A RIS - HEPERE G > HREg R
k[ 2B EAEELEEIR] o iF i Ek B BUE EAE AR o it IR A TR
it N TR AR » R sR o sBAMSEE - itmKE
MR E A Bt 5% /5 AL e TR S SV A B3 2 (Walker et al.
2010) © FEBFHE S ERY S EER RS o i[5 75 A4 s S St At
Ry A 2T AR B (empowerment) ZU5R 0 M358 H {8
FERE RVITENE 2B > ;2B (participation) ~ i A BdfH
EEEN 4 (agency) ~ HE (autonomy) JhZEHE S (power-



shift) FEOEA > #HEH) ~ L EREHEEANHE EFREBCRIAR
(Coy et al. 2021) ° fEERIF S WENGE TEM K A/EH © EEHME
B — KBt = A R R R K - MRV 2HE
FE At ER W ~ ot & E A S AR o a4 R
BB B EAS  HECE AN N T 2 B A A e R E Y
= JE (Kalkbrenner and Roosen 2016) © L FIRFYEH & s H -
ik [ P AR RE T & VRt BB BTN AR & H S A6 775 B B A5 3 TR ~ T
RS HIRG A RRAYRE - W e mAR AR ER » EREHH
ARETRIIE M ~ FE M8 FE BA % fi# (Bauwens and Devine-Wright
2018) ©

i itEEARFEEER A - SENE B E
F o L AEMIREEREEREE - FEARERTIHKER > N
DU THEAERE i (fictitious commodity) MBI E R E E R E
P — 45 7 3 R0 AR 7 1% B T 5o A stk [ SRR N W TH B B
il I AITA & & B R A 78 it & A ik 15 IR A& B 5 0 T2 Rl 2K B ik Ak
(disembeddeded) MYt & Bl % ; /88 & D HEAENAY A G H
T T il A0 Y B T S Rt A 0 2 T AR TR B AR R AR S A
R E R % (Bauwens et al. 2022; Brechin and Fenner 2017;
Ciplet 2021, 2022; Clausen and Rudolph 2020; Feola 2020) ©
Pl 15 2 B A me R BE R I E R BB RN KA E N E
R A EEint R 2 A E A EEHEH (embedding) |
et gARAg A N RBHEBERENERE TEERS
% (prosumers) MIMEH ~ EiEEEL X 2B ZTH T
RS E RS o DU B R A A T SN BB A T A K B
ABIFR -~ % > itl&E (Wittmayer et al. 2021) © b4 > A ERE
(prosumerism) WERGAERTE K - HENEERESIRGLIFE
A~ JEe B Ayt & HAR > 16 5 R S E A RE F)
H A6 EE - &SR 32 & U o feitE
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AL TR T — 0 2 ELRVENFEBLIRE /) (Bauwens et al. 2022) ° &
BIBFFEFE Y« DUt 5 2 EE TRV TE B A2 A B X BT BUR Al
BEZWEADRRIT > A REE /) (Brown et al. 2019) ;
B - B ik 5 75 AR RE VR D ST BN EEUR > A E it & (Prosumer
communities) FFEMMNA > B AREREREEBE (Zapata et
al. 2019) °

PREARE » N RERUCE IS B E kG o s R
SRERIBES ; SREL I 0 F R A E RE IR A
# o LH Rt S R A R s RS R 0 AETRET SR BE 3
L DUFE I 22 B RS I P 5 B G 2 R B > TRI M B v P A st 3R i
P AMEZE S R thigsEat AR ; AL ERREL

EHRI O AMEMSERETRER! - IR = A DU H it & H

() REPRERY ARt & Bopi AR {5 b 18 I AL 1 2%

ERI LR Fm AT OB 2 > ik [ 7 A BE TR 5 56 B A (] FE Re R A
BB FHRNE L BHEENEE AR RERERE SR > R
JEE 68 0 2 3 R ) A M B A 17 2% o 2 R B IR BT A AE TR
WA R R EOE A E LR TS O AR A R
R RE IR ARG R w0 5 59— > ERARTRAT > thiFfE
HRF AN F IR SR B o T3S 28 53 IS U RS A A [R] 1Y B
o

A EI A R R 0 b~ AT AT B R g R
B ORBFETE A it & B4 4 1 (socio-technological
imaginaries) HYME& T HMEAT M o Fral Tt & Hili A8 1% -
B 7% £ 00 ) 1 5 E ik & SO ARA& T 0 32 R E S At [F] oy =
ZitgAEHRKFZE  MER NN EERTE (Jasanoff



2015a, 2015b; Jasanoff and Kim 2009, 2013) ° 3T 4E 3K » it & %
1l AR Y 5 G th B T2 H B e TR A RR AT it & B2 W98 (Hess
and Sovacool 2020; Jasanoff 2015a, 2015b; Jasanoff and Kim
2009, 2013; Jasanoff and Simmet 2021; Ruotsalainen et al. 2017;
Tidwell and Tidwell 2018; Yang et al. 2018) °

Lot & BBV IGE ~ SR e

Tt & AR R D358 (co-production) AR »° FERFE
i E St @2 (R~ EHE - HE - L% i
WERMY GEZEM - Bli - WHNE - BARBESE) R
H¥#8 (symmetrically) RYifii#& (Jasanoff 2004a, 2004b, 2015a,
2015b; Jasanoff and Simmet 2021) ; FEEBEH it &—WHE | 1
& o ERF ST AT ORI g B i ] A SEE G B e T AR Y & R AT
g T AL REITRR BNV EAE (Verstehen) (Jasanoff 2015a:
3) e

B A A B LS A A R E B oK RE TR IR T AR Y B R
TR $5 MR — £ Y nl 62 BE & 5 o€ ik & SO0 = ) 5 A [
M H % E S o fl 4 Jasanoff 8L Kim (2009) L B IR 11 1Y
L BE 8 B 2 ) > 5 H 38 B A it & 5 0 AR 1 K Y 2 0 B B R
(containment) 1Y P3N L2 EH ; Mwd i K H M ECR L

2 RWFZTERE Tt @ Hfif{% )  (socio-technological imaginaries, STIs) %73 #r T H 1Y 3= JF A
Z— MEREHAERRRIZEH TS EamEs  BRBEKERG > REYEYE (materiality)

B E Y (normativity) B BEA SRS 98 E EREIZWHEIE (Jasanoff and Simmet
2021) © Hess B2 Sovacool (2020) W [FEkHS HETEE S MDA R E B - A RETFAHR AL & R
ZE KNG 53 2 VYR L 0 Xk (cultural) ~ BUOE (policy) ~ 23t 2B (public participation) ~ (K
A itk @i =B (sociotechnical systems) 3 it & 4% i AR {5 B A MR SCAL B AT © Jasanoff Bil
Simmet (2021: 2-4) RIFRZERERHRMEEL TH0E) Eo0 LES © —HH » it gRmaGE IR
WESIAE » TR FE i E kR I mry S o Bk ;5 5 —J77m > B 5 MRS - ok &5
ARG A T 2 BN R IR TRt @R R R AT B Ak 2 A o T Ak AR e S e A
RIS (collective) B2  SREMEITEI EMARAIHIE (institutional) FeikiR{FEGEBER o 41

3750 S G R R W SRS Y o 8RN Bk & W ST A B 2 B 0 U2 0% 8 R W] 49 AT R
PR LB B R 0 SRR (disciplinary reflexive) 9 T{E (Jasanoff and Simmet 2021) ©
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B R EABSR (developmental state) MYHEFEMEZ » 581 2
FieEEE HBEJR H /& (self-sufficiency) B H 3 WA A7 4E ¥H#%
AE %% F B A% 5¢ Jl P (19 AN [7) RE B Bl R o Jasanoff B2 Kim (2013)
HE— D L E R B AT LL R 0 4R SE Rk & B i AR
G EE N~ EMEENTPERE ; EET g i GRS
PEAREE AR FHRE MBI EERPRR EENERE M
= R I AR B S R L B Y B2 32 5 T B 0 R RO RE | o
Yang A\ (2018) #5MH » Z{EH L E /5 E BT R & il
G > ZE R FE REBOE IR R Bl B R A FE & (high-
modernism) £HOENE - KGR EME (certainty)
LR #2214 (controllability) * B8 H I A5 8% 6E A1 75 22 BE TR 23 7l i K
7 TAE (mature) Al TARFY (immature) HYFEMT - A JE2E
Rt %ae ~ HEF A RETRIVBURTERS ©

it & B AR AR 13 F R s B B S B g R B thIRIBR
RS R R e R ETER (Hess and Sovacool 2020;
Jasanoff 2015b; Jasanoff and Simmet 2021; Levenda et al. 2019;
Tidwell and Tidwell 2018) ° £ ¥F & it & Bt # A YR >
AHR P 588 > ] DUZ 2 E & E AR BN FE R 7 1
5 Pl (resistance) Hi ZE f# (extension) (Jasanoff 2015b) ’
OB TEH AL (dominant) HYAERIML 17 1L 2 62 R TH
(alternative) (Hess and Sovacool 2020; Longhurst and Chilvers
2019) © AL o TR & B RGBS s B i AR AR B
Al RE IR E ARG FR E FrE A it @ RE YRV ~ 5R%% 0 T
# 8 A (included) B¢ FF FX (excluded) (Jasanoff and Simmet
2021) °

DUt & S AR 2 e M BB A il 28 2 BA R ARWE SR B AlRE
BN R ERIE R T > — g Rl A B R h A
RE TR B (R R IR AL AR CE ik & BT AR (& ERVELEL 5 5o —J5mw > HIZ



wEFE A RE TR P AR 2 1Y 2 Bk & R AR (B T L e -
2. PR RE TR B AU RE TR ARG TE L & B AR AR _E A R

—f&imE > AR ERRE R Gt & B & L iE
Al BR T R RETRE ) e T L 7 R8 2 S BR O B AR REAT R
S B BEAE RE VR BRI RE D o BL T R L o AR (AR RE TR 3
AR B BAERRHGE B R A E Z IR KL
Ho

P AETRALAG T S  AHAVEA ~ BIEAIEERSK > R
TaAE B B B AR RE ) o ISR RA
Al MEZF > TBERARTRES S RESERIFBIGHE
B (Mitchell 2009, 2011) ° 70 4 A AL B8 68 KB A Tl A 7
o R A RE TR 2 S B B A ZIRGINE R 7 iR E
BIMREAEFEMZIRREBPRE > EA THREME] (the
limits of growth) FYFTEAAEG - HARIFER L ESEHE M
7 AR A IR AEAG R PR - B2 B AH BR Y ik & KA & B ol 2 &2 B o
REJRE X Lovins (1979) 1E 1970 4E MR HA$E H Ak sEAH B At &
s fa A RERE R T — R TEEEFRTE] (soft energy
paths) o ¥ HRRE KB A B R AR BER T (hard energy
path) ; ERAETR ) BR T 58 1E By B A Jelik B IR R AV S
WEEBGE ~ &7 it FRERNGE © AR M T 26
TR WRNFEE T HHBER ; BRI AT LUE—
WIRFHRETR I AR > R A BARR MR E LA
# #l ‘B (matched in scale and quality to end uses) * Bt &
Mt FERY T oKk o R R BB U B SE 2 Byt & B (social
goals) ° Delina (2021) DAFEFREMIBAEECR A6 > 315 7 B
B A e it & SO AR R B L o 45 SRR AR R AR5 DU
KRB ERFEFE > EEEFRLTE  SHE RIS
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e 5 RCBHRA YRR DU AR RE TR 2 2 AGETH > DU Rt & ~ JFE
AAH AR FLUR B 2 BRSO > FEDRERERIER - RERK
feefapk -

FFAME » HAREHERA AR AZENDRE . BRT
TER T B A BRBE M M A% DAt LI E s EHDe (de-
centralized) ~ BEIMI AL NY (distributive) BT 4 2 A A PRER
R eRRETERE S > MBS EE TRERRE) 1B » thiEg
B E P I EE A E 5 (Burke and Stephens 2018; van
Veelen and van der Horst 2018) ©

3. FERETR R 2 Bt & BOpi AR (R I LR

FAERRTRTE ARt & AV % > 523 A 18 ik B A9 78 IR A&
fil#y - FBEE BGA ~ 8F > it g 2R A RIER -~ BER
f74E (Roberts et al. 2018) ; K AR LMFELEZ S - BE
AR EEE  BEE B R AL BORIR RIS A (Jasanoff
2015b) ©

T BE R R IR A AG Y LLirh - ARG ARG TR
HlE ) BEF o Pk FEREE AR Ryt & B ARG o WA e
it [ S AL FR RO ER BE R oy o DABE R 2 B 0 7 A RE T 3 R PR 32 F]
FRAZE B Y RCEE - 7] IRt K 2% L G 1 B R0 afll 3t 75 o0 W > T
FF 2 1 H 3 1 $E e AR B 3t 5 BURE 0 fEHEB) RE TR S 3K L AR
/4t (Hager and Stefes 2016) © 4 > 1 19 L FEEN &
et HREERE > RABRARARERE « A RSB
Thie » H 5% I BRAE st 3% fe B /)N BY < Rl BEORE 5 1F > T i 2% HE Bt
1% AR RE TR IV A Rl R (Debor 2018)  FEH A » fREAIHE ALK
R 2 KRR 2 FoRAS & BT BUR G TR EIRIL) (green
renaissance) > FEBEEEEHIEHEH BMiEE Rk [1EH



K] (fukkoh mai) HYZAERE > & EH THIL—H#, (satoyama-
satoumi) HAEVIZ RN RIEREERNERRFHS - A2t
T FE M BUR % T (Iwabuchi and Takemoto 2016) © & A | 76t
FutEEHFEH > FFZnt R B EEL K T — & F i am kA1
BREG  BEX4EREE (integral ecology) * HIRMAH SES
et BERY R EBUEN > DIBCR A SR (FE 3238 0H)
(‘Laudato si’ * Praise Be to You) ——%&;# 835 L35 A& ER & J&=
HEZEY  #IRRHRERE M A ZM L EEE—WM 2
BB T BR 4% 2 B RRAVIE B KT 0 B F AR R TR 58 R A A
At B E R BRI (Magnani and Cittati 2022) © 558K E
HERF AR BRI B VARG LUR R = 255 3 (HIR Gt B R wb B
FLIR PR EORE A 0 BREE EHOERE ©

PRtz 4t o it g R B Gt & HE S (normativity) » 77
BT 8N BOR AR AT REMERVTHIN BL R AT (Jasanoff 2015a) » Z Hiit
MR RE A EFE B WAl R BT ~ Wi EAH
LEAR {2 BEA Il s AL (extension) ; T 59 A A LR £
EH AR R PL (resistance) (Jasanoff 2015b) o DU i1
2 ERRG o g It & E B s P9 BUA H R HUE B AH ROT 3R
(Hess 2015; Kim 2015) °

55— 77 0 BESRBEA RO AR 5 n] e B8 PGB E BE 0 HRETR
TRl R SO AT A T REAC A ~ 1 F BEA Yt & R4 (Kim
2015; Smith and Tidwell 2016; Trencher and van der Heijden
2019; Yang et al. 2018) ° fil 4l > H A S REBUER Z B iE &
BEGHZENERMNRFREERNFER > B TSt &)
(hydrogen society) HJ#E S5 DURITE AL K AL &0 ~ B
HHEREIRA A - HERI > Al IRIERR AR5 X BmAn
w75 R M AT AR 73 B E 4 A TR IE hUE 2€ (Trencher
and van der Heijden 2019) ° £ & ~ IR FEEH > BREGE
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BRI RO TR R BGE B LA PR » B RiEe 2 EEBE
9~ DLEE B £ R A& D AV & £ i A4 (Kim 2015; Yang et al.
2018) o ERPUHEIRLED Z MAE AN R FHER > iS5
2 S TR A T 7 S B A SRS B o ik B Y i AR R A R )b B 5
REHETER G E SRR E - 8 P E Hr Ak TR ar 2 1 e
(Smith and Tidwell 2016) © %% P8 AR M b 35 WK 5 & 7 75 5 3% 2 F
AR RBIRER - BRI B &7 8RR R IEE 1 - HE KL
FRBEMERE RIS » FRBRAERIRE » T2
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