SRR S SN EN 313 S SN2 I E L
L
Graduate Institute of Environmental Engineering

College of Engineering

National Taiwan University

Master Thesis

"% CGE AR E AR F BRI
$HE 2§ MEE2 SR Y
Assessing the Effect of Construction and Demolition Waste
Recycling on Greenhouse Gas Emissions and Economy

with Regional Computable General Equilibrium Model

3.4 71
Han-Lin Kuo

Advisor: Hwong-Wen Ma, Ph.D

PEAR 111 & 7 0

July 2022

doi:10.6342/NTU202201260



J‘.ﬂ: 3
F““)ﬁ-
_\. 2z EF)‘ 1 _/\ A3l

/

Arogfle s FREHHS FAFADF a7 A
}a?&fmﬁh{/lil PR EAGDY TS RRW b E R B R s
HAPBATRTEMT 38T RF SR L BB G RN RS
o E s AT o

&"_,;,E
£ AL FIRF IR AR BN ndp R G gy o B E R
$F ARG R S BAT Y g AR R AL e s
RS R REAPG R OPER T g A

e RS LR

o

EEER ET Bgr,-vt, L 1 3t
REAFAPORZ O EAP A PFELE
ok R LR g R

e BN F P

B#HEFEYHA P FUR Ly L %
AT 7w

AAF LA - RePRIE
CREALFAT P B X G B et s AT T 3T R
BT Ao ] o R BHBEE Y KA R Y CGE #4) » # & CGE #3 ek it %
55 F etk A 035 5 dhbug ) WA P L £ 5 4 0 CGE 03 -
BAHT R R BRI S HA% Y S
R E G E AR Rk

FEANSL L F T TR ;???f‘ s B A S T

%‘E‘L’J’&*’i‘%i\‘ ’ & j\’/‘@ géc;“—b
RS EFFT EP & JAPRRERE R MHRBREFLES AT
PR T RER S TR L SRR LA R METEE R FE A s
ALBFT L BRINFE R P B S SR R R T AL
I E AT i 7

S

¥ ey &t
4C Jllpé}

17 R AR

¥ RAT > 1R

E#HPETE - FREE L FFY

TR T B AR B Bl B R RIS
TEYF Moo AR R §TE A S T B SR e
AR SR

EAx L ehtaes o 2R

doi:10.6342/NTU202201260



BT AT0h B AR E B Mo A R AL S AR
W ELELE R AR B R E A E T AR BT F B PR
BT AE S AERAG 0 - ke £ T AR R e s TR i
AR IR P E DB o

FLFIA &Py B st RF35 5§ 4 PBARE L # # A LR R AP R

KT AR o @R R S o B R E .

doi:10.6342/NTU202201260



¥

BREARE LE R PR N REF B A R H AT R

P I R AT R FIRRT B R OERGANES AP L o d N E B RS
S CFF RBEFE AT S DAL R FEFE g S N N AR

v

ﬁ°ﬂﬁuﬁ?aiﬁﬁ& LR AR kD EEFIE A B 380 ]
Lml/ii% ﬁﬁ‘./tr ‘J"}’\ AN G B _égl_gu 28 /ﬁkﬁ*(m*i% ’ /U/%%‘ * FEEJL‘T’} o T R
Wi A g 4 T&Pfﬁ'ifﬁ'@% R BER TR T R AR R D

2

Pd o MFERFCR 03 o Ram o PV H A T p EARFTR TR

FI o AT R R BT R - BI0GTHCA (R CGE H0A)) 0 e A 0Tl
EERREERSAICR TR c M2 RS S BRE A YIS BB

E 2 ‘]‘E’KIJ b o F oo U gE %%&ﬁ)ﬁ?} B s 3B (T3 é]@\_rf’);l}?]'% m/axj}ﬁ:ﬁ\;f—

BT o LA A T AL A AR E 2 KR R AR
LPA2ZAHPEL 2 F LEICEFFAFRRFY DR sl § /il AR &
SRR DT H S R FREAIGEFC o A o F A REE L2 AR

2 R g T LA AR ERES A AR R AR R B

=N
o)
P
&)
2
o
1‘&-,-
=
™
I
o
—
S
=\
e
™
=
H
§u
™y
=
/Tss-
4~
H
)
FE
sk
Sy
=
N
o
H
@
gl
=

2 GDP H{4r 0 i ¥ BTE 8 W4 T o T 05Tk G ende 6

"ﬁ"””
;x
!
f*}
"

P S SR B L Pt R B €S S I L - Y T
GRS S S R
AEFTEZ 2 REE VTR 5 AFTR RG] 0 B iR AT H BT o

N T V- SIERN TG =5 FEY RN S W ACF TR TS = LR NN

doi:10.6342/NTU202201260



EREBGHRBAOGUAFL LB ELNT o 25 7 BT AT R 2R

2. p oo

MeE?  RRER - ZARAF - REIFH TP CGEHA -RE L - % XTR

doi:10.6342/NTU202201260



Abstract

The circular economy is regarded as an important carbon reduction strategy, and it
has recently been applied for climate change mitigation. For the circular economy, urban
areas are high potential because of their high-density population and consumption of
many natural resources. Effective urban managements have to suit the city’s measures to
local conditions according to the sociocultural context and environmental issues. Hence,
circular economy strategies at the city level have received more and more attention in
recent years. However, the effect of the circular economy strategy, which is developed by
the city to reduce greenhouse gas and improve the economy, is unexpected. Ensuring the
effectiveness of the policy can be projected by models in advance to decrease the cost and
mistakes when implementing policy. However, few policy evaluation models are
currently available for circular economy policies at the city level. Therefore, this study
establishes a regional circular economy policy evaluation model consisting of a regional
computable general equilibrium model and carbon inventory model to assess the
effectiveness of circular economy policies at the city level.

Taking construction and demolition waste recycling as an example, subsidizing the
recycled building materials industry and levying special common levies for the
environment on pollution control industries are applied for promoting the reuse of
construction and demolition waste only in Taipei. As a result, subsidizing the recycled
building materials industry can promote not only the development of the recycled
building materials industry but also the decoupling indicator for Taipei. Conversely,
subsidizing the recycled building materials industry will increase greenhouse gas
emissions in Taipei due to repercussions between industries. But for the whole of Taiwan,

the action in Taipei can reduce the national greenhouse gas emissions and increase the
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GDP, which achieves the ideal decoupling situation. The effectiveness of the circular
economy may be unexpected in decreasing or increasing greenhouse gas emissions; hence
the effect of the policy needs to be assessed through a regional circular economy policy
evaluation model.

The most significant advantage of the regional circular economy policy evaluation
model established in this study is that this model increase resolution from the national
level to the city level. High resolution can simulate regional policies, assess impacts at
the city level, and present the effect of individual industries in each region affected by the

policy, which most policy evaluation models are not available.

Keywords: Circular Economy, Construction and Demolition Waste, Greenhouse

Gas, Regional CGE Model, Carbon Inventory, Policy Evaluation
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Solar radiation powers
the climate system.

Some solar radiation
is reflected by
the Earth and the
atmosphere.

ATMOSPH

,l : ERE«{,‘.‘\

About half the solar radiation
is absorbed by the

Earth’s surface and warms it. Infrared radiation is
emitted from the Earth’s

surface.
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FH %R 1 (IPCC, 2007)

G RRT R RN REEFMIF Y RIS F YRR

-

TR RPES R o AT BRI R R S 2 FRF W g
DI PTRE I G cBl 23 50 R 1 EXF 2019 EHHERF B 0 LE
18 A 1850~1900 £ % 1 PR TIoE R L AMod BY RS AT Lo
PHRFEARTRF AL A BRI L EI A F I ENR R RR A

—.‘

;ﬂ;&ﬂﬁ #%'Lm\&ﬁ&°"’%"‘ﬁ K24 Eﬁﬁﬂ‘fr’x 7 /aﬁpmm_fi%'bﬂﬁﬁl’b" P

()

# R R 17 3] 40 % ) 71 (Hawkins, 2020) - s F iz %t B £ B ¢ (IPCC) &

2GR L (ARO) Y » PAgdp & 0 A BT AT DI R F W 1T 23k

hi f A e A R aig B 8 (IPCC, 2021) »

doi:10.6342/NTU202201260



=
ia

i

r
[

A

o

B
|l
=

S
oy
Jiws

Y
Al
_
.

[°cl Global temperature change over the last 2019 years

1.2

1.0

0.8

0.6

0.4

0.2

0.0

-0.2

-0.4

-0.6

-0.8

—_

5

7 Little Ice Age
T llopango
eruption Kuwae Tambora
- eruption eruption
Maunder
T Minimum
('}
Modern
warming
discovered
Rabaul ‘ Greenhouse effect
eruption discovered
1 - Tianchi Samalas Invention of
@ed_hawkins . . .
Data: PAGES2k (& HadCRUT#.6 for 2001-2019) eruption eruption steam engine

T
100 300 500 700 900 1100 1300 1500 1700 1900
Bl 2-3 173 + & 2 FRFT

R kR - (Hawkins, 2020)

1 FPFER(F &~ 1850~1900 #)1ek > 2T IDFE R L R A HES 12 & o

2°CH A %ok RIRAOBER S LPRRS LG FRY CPREE
B B F R R AT AL 2R TR GHFR Rk 47 Fpohen
REIRFEFAR 2 F ERBe GEREN I Gy iz LT bl
BV R KR R A~ R R D B F ORI R R B SR 4 5k
@i TR A 2 R R R (IPCC, 2007) © f % 3 et ik T HH A
A mE A A 8 FEREP S ko s i (Feliciano et al,,

g2 4 P f e £ (Rogora et al., 2018) ~ & T p 28 4 itk 3i(Scheffers

Brett et al.

3

=

,2016)  F i BB B R AL TF S R B blhel R 2 R A

P X

T E kR PR R BIE S - B G 4o (Hunt & Watkiss, 2011) 5 f iF b 'k 487 &

L i R B i S e en® 2 (He et al, 2022) - Chan & ¢ &4 B ¥ %

FLIEFEAAMZT F ZFATFR - §PEEF 282C o pags23

*§ H 4 1.8%:7 < F (Chanetal., 2012) -

9

doi:10.6342/NTU202201260



PO G E P AR §(IPCC)* 2018 i pF ik (2hagis 1.5°C 4 ud
%) (Special Report on Global Warming of 1.5°C) » 4F 2 ¢ 45 1} @ M- 23R T 3958 32
FI A LS°CH p AP FT ] A 2°C 0 SRR F R U H A B R A B oAk
3 IR gt th > TP R P A 2°C Rt F oA A TR P AR
Pk fed B ksd A BRP A 2R TEE R A g b 1.5°CH
oo R RTRR A 2030 £ pE o K- F CREUERTE VR D 2010 EpFC F b pER
% eh55% 0 & A 2050 # 125 22 F s (IPCC, 2018) -

BEFHTESLFERGP FXINEAR FP L RS ERSE o gl 2
HE- R REF B 1992 # F37 5 101994 & 4 »een (B & W F g %

it % & 2 X)) (United Nations Framework Convention on Climate Change, UNFCCC )

DRI F YR TAMOER > RA S ETFHEF BRI REST
FHOEER R R AL ERNAGEEE - Z ORI AR kR
G R RAE RS FOE R FMRE R R BMALE RE RO

o Bl gk LR R4 0 1997 & 0 130 2005 £ 2ok (ARR )
(Kyoto Protocol) #_ (& W f % %8 25 ) i L > B p Akt 57
TR FRMERAFA- BEGAVRE S uEEL & A RDF R e NE 22 A
felg A A B o 2 2 E 4P BT E 1 B RA 2008 &3 2012 EF R
F A AR TR 1990 £ VK 52% P B T S ERe e MRA AR
FHEEFEREEREFMRERGE - NEDp P AGEARE P E - 2015 & 55
ERF i € ¢ Wi (F Kk 2) (Paris Agreement) > o feteig ¥ 5 i B2 f
SEFITE DY 2L LT ARSI TR (T K E) PP
FEdp M PP 2R TE RO AFREAI A 2°CHU P (PR FE fw) o X
RANKTIDE R AR 1L5°Crph > 1 Mg i Bk e B H g
B2 f G202 ERFAHMENF GRCHEL DT 260 BE G £ (COP

2000 A1 v p Rz - L AR 2050 £ A 2IRE R RGP I 2R TR R A
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% A7 1.5°C - COP26 ¢ ¥ &7 (£ 878 § 1% 2 ) (Glasgow Climate Pact) »
TPOBP SRR D LA HRTS2030 E AP HE(NDC) i & 2Tk 2030 £ &
2010 & 5k 45%2 P % o

LR (MERF GRIHLT2Y) 2B L RFIREE 2T R
The 0 B REAL 6 X e i i 802021 Eehe Ry sk p o R AT o 172050
AFEAL 2R PR L LB R ) FRRFTSEELR €30 2022 &
38 (L2050 % F EOEL SR ReE AP ) B ARG T A 2050 E F
P p AR T2 R ARE] o AR 2050 2 R PR S FR e < ReEGURER] A ¥
A AFEEL S 2 EBANE S B AHP A AE AR RS EI ST
Ftd o b o o N H ARG HE v Y PR 2050 E E e P &
BRI S M AEROE (o) 2-4 ST ) o FRd TR B G o 4 & BEAEAR B DR
AT FEEEINE T Rod B R A B AR RT MR T R

DRI ¥ ERLE AL

’ AE@ER RE/RE
BEsh HAE

— £— 9
22050 e AIMEAE R
giﬁﬂ:u BREE
— S BA%M
ﬁ,..xi&ﬁ 4 Eﬂfﬁﬁb
— wan mey
+ IR R HEEE -
EREHE fik 42
BEIRIE MARHE

B 2-4 4 % 2050 % F &3] et = 38 B SEBE

FH kR (AR ¢, 2022)

AREFEA DL AMEREY R AL TRERE AR FAEDER
FAHAFERTCFTREZ CAFAREFNLATE A G e o TR EERDTR
AHFRALE » LA SRS 0o BPE S WP AURTR AR F R SR
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BERAN* P AT RE A G v BEEARN T RS TR TR BT
BB o A FARG b o gl P TR E L TIRARA £48 0
WL TR TR L I i T o BPUNAIRTE B 0 FEATH TR F B DR PR £
BAFRBERF - FRBEREAD S ARE 52 F LM LRG> &L F Bk

Baii? § 3 - R MRBEBREADRGETRMAEPTEL -

2.2 FHREHAHS

¥ % S5 A(Circular Economy)®_— fAT3| ik /g A B #53 » AL S Ry F
- B A AP EEREE & R TR ERS A DR
PURGE AR B AT R 2R B AE o

B ERGAPLE I F DA MR o B RS S B R P (take) ~ Wi

(make) ~ & * (use) ~ & 3 (dispose) * X FR-F PRI G1E > WA F 5§

By FEEr Ry EPIERT RRFRYEAE oA FIRGAMIO PR D TR D)
Al o BT ROCE o dEd AR ARG WARsd 2 ARG EH O R

FRERNY 3 FTR-AS - LA2FTRZBAR e aitPu B shd
bERE BEER R AR REJ IR EP A b

AREA EeTar ABFROF Lo R Z A FREFL R g2 E R

=

FRIEFEHZE A2 L W FRIEFY I NP L FThad G - LHRE

AT o QAR A2 PRIAP DA RAER A UFS R B Qa0 R TR

PR RS T R R OB P E R T IRARL E R EY o

BEAEETRAOEG R BT RAIS L 5 gy B 0t b 5 FIR AR
R ARABIRIE S E R FR A B ES EA D
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221 HHRERRG BB 2L B

‘}ﬁi% é{lm{»” T‘F’ R & < 1 \%x-qj P & DAt ,ﬁ};z?/}}—? é—i‘j’ﬁgml}ﬁ&,f
LY 2 ETURTRTIY R P ARTRAOBE RERR L HE A TR FaRs L
;}‘H-ﬁj l}ﬁ_i% ‘Er_/rlf‘ Lrﬂb éi—’»’ti_{',ﬁ °

BREAR G R AE ¢ AR L P BRI - BTN B
Bper 8 F BREAR G HR S BRFOEE F PR 57 50
70%(Stahel, 2016) - Broadbent i# * 24 & FH =G > 2 35 7 v Tsp 42 R B
EoRFHAE B - 2T SRMT R LS 2T S0 § stk (Broadbent, 2016)-
Sousa ¥ A £ ¥t R4 Kk A el 2Rk A T A WD > A4 2 B P E T o
B AR ASERBARKESDE KE KR jf(m,ar Sp bl eeeees £ 7 Fa A
P2 g AR AL A REA SN F VR RE I REREAE KD

58% ~T74% » ¥ R MR R G BRI & 7 BB 2T E (Sousa & Bogas, 2021) -

BB RE BRI 6o - M EHY FER v FmEns 5Ty 4
W% A Pk enw T o B 2016 EH AR T 1,457 FeReiE 3§ 4k (Liu et al.,
2018) - Razzaq % * F 3 % Renfi® 4 mp e A w il - #$3¥ R REL PP
BERAP D A E R foFE # b 1% BIF RS 0.209%¢8¢ 3 %% (Razzaq
ctal, 2021)c 7§ % pe&-$HE FLT B IRGED AFIRAIY R FAF L 0GP ]
Y-S R:F SN S RIS R SRR R SLE ) T R
RS T IR A R R G O 5)(20% ~ 30% 2 100%) 0 11 E A e e TS w
e NORB A HF M) FLREET > AR FA BB v AFRT

*orihend 4 RS > LI E F PR S R4 RES 9991.20%~ 93.64% 0 £

S

ok

7|

FAER TR R 2 RS Y b eng 4R > 2 g

EH
PP g AR Rd RES S L R4 RED 9189.40% ~92.58% » 77 A T -

la

T HBEEANY LG TR F (Alberto Lopez Ruiz et al., 2022) -
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2

B 2k Bnig IR SAT 6 0 1345 Hashimoto % & p & "95iE 7 a0k b 7
Ap o BB RBRANY o TS RE A AR B U T R0 A B8 15% e &L
#*(Hashimoto etal.,2010) o — &> & ¥ WA & ¥ T 7 8o > %357 i1 EH
TR F E TR0 AZE 200 § R § Y AP (Sunetal., 2017) - Peng ¥
A A BEYITERES FAEY NEs St BRL B R AT S ER P
(Construction and Demolition Waste, C&D Waste)i& {7 %k 6#7 3 133547 1 5 3+ 2018
£V RER AL ERABETAL D 12849 P AT REASF LG 9226
PHAMDEEFHPRES P E- AERARDZAITREIFAE

2HR R G HMREES 5 Rk g BB 0 RS 2060 E G R 5 1

RS BU L 16634 FH P @ BB 7 it 894.80 F & #i(Peng et al., 2021) -

»d - Fp A3 o ¢ Material Economics 4 (7 er# 3344 - A AT /R G
AR ROCE c AT AR E AR R F MBS P 4R kR
SEEHRE > R RE PP LA RAFTEAFEEAE) AR
SRR AR D F xLﬁi‘i:}*E%f.m?ﬁ%  FEFT Y A higmdp o s Y TR DG A
BN SRR B E kR R M 2
T R vg et 2T 52050 E PERCR dhe A SE R T R0 H R R F MR G 56%:
4o 2-5 1AL 0 WP R ARREB T 5 2050 E prFenddh o~ PV - 48 KR
AR R M EEE L 530 PR F LAY SE A ORERT

* o

FRELCET RS TS FAM B Rh2 AT o L4 b H g %

Rg
w—

B (0 T AT F 2 G0 R VD i A B TR T R R F M E R R 56
B RSP ey 2 v B WA R R L AR AL
HarkdE S cFBEBBRFES O FREFFMEPCEL R 2P B B

%

LRBP AT 2T B 8 A0%PED F 0 R P FAF i Jid H S T
MR RS LR B R AR Y R S B R A5 2 R R

MR F & 83§ (Material Economics, 2018) -
14
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EU EMISSIONS REDUCTIONS POTENTIAL FROM A MORE CIRCULAR ECONOMY, 2050
Mt OF CARBON DIOXIDE PER YEAR

steeL [l peastics i Awmiviom [ cement

530 178

2050 BASELINE MATERIALS PRODUCT MATERIALS CIRCULAR 2050 CIRCULAR
RECIRCULATION EFFICENCY BUSINESS MODELS SCENARIO

Bl 2-5 BB €1 ¥ & AT SAME SRR
AL kR ¢ (Material Economics, 2018)

2.2.2 FEREARGE HEALBF

RGO R R R R R RS R AL g TR
AARY R OB EARL B n B V@ S RO E e L RRER
"’Tﬁgp’%p/}fﬂ I—ﬂ:’Fl/}%,m[}ﬁ‘I%lé’*ﬁ‘b’gF‘/}g‘,ﬁ g
AT ARES B FRAE AR CEBF R & HRE R

b ¥ oA AR B

=R

BB HEAF E NP EF D LE ALY AR Rk &
- &5 163 £ 3] ¥4k (Post-growth Circularity) » 4% 4* g i 0 4 30 5 i T it

¢ i 4 A% 5 0 ¥ - 80 2% £ ) 7k (Growth Circularity) » #5345 i %

e ¥

Fl ENA V:LI%\ g ’a’f‘#ﬁﬁ"' mﬂ?' Bf s t¢ fjbg‘ 4 ﬁ’f‘é’ﬁ”;}b }g , _‘é ,:J\;I%\ ;—,'%7 %m ,g,f\}? Bﬂ.fv > :]‘i-"li

(Schultz, 2022) -
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BHEABRATHEL DR KRS RERT AP AR S L

2 b Ay
Fo DR g A

‘+H
>

ETI

BOERT T R RGAETRE Y BG4 PR 0 Bl P B
HE R TRE T RIF HUHER 2:6) 0 ¥ BAD 3] 230 GDP £ #F R

=¥ % 49 2. 35 (Bauwens, 2021; Hickel & Kallis, 2020) °

220
190
-
é
& 160
é
130
100 /
1990 1995 2000 2005 2010 2015
Global GDP Material footprint
B 2-6 23k GDP {oit it & ig 4B
o kiR - (Bauwens, 2021)
i6 3 & 3] VA TR BLEERL 5 e HE ] SUAVRLED 0 MR TR IR R 53 & - Bauwens 3%

PAEZREMETLCEF LD LB EFRENE T RIS A S frBE o
BLi P s @ 2 G0 F Aenfh kA JE{1(Bauwens, 2021) o ¥ b % 7 E R G
oo g o A 2 F fo i ik & Pl (Khmara & Kronenberg, 2018) » i 3% 4 3t 4% 2

ARge H o 4 $ cndiak (Nesterova, 2020) o & ¥ o] 280 e VG > EF AT

B PR AR % Ko b end R 5 A (Bauwensetal., 2020) o 5B 5 e o s H g
IS H E A RRILE G BB blde 2R R P FERGDP 2 @ H e
A G ABAL TR B R 10 5 A e R B L P B 2 A
FFTEIASDERL AFY -

ST SR B ARG A RE N ERFE I EP R0 A

RRTR T R YA A B8 E ¢ 4 4 hiAk(Bauwens, 2021) ©
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HE A TR L & % 4 2 & (Green Growth) s rPE & 4p 17 > 4p B GRS AN B
Pl P DR FEERE IR E > P BRIPED AT A RFT A HERE TR
F A Glde i A B A E S A SR B B f FAE S 2B oA TR
Bd 2K G- BB AFOLAFE S T BB TIREER S KA A E
PLE R AR o IR EANG (TE B R 2 R E T e R I RE BT D
Bd AR R HI ARMERSIE ZIRPE A P RT AR
B REARAL 0 PR S AIATHN  RIRE D ol o P E SRS R R o I
SRR F AR Y HONRE AT RIAAIRT R E S B A T RS o w1 FOREER O EM
RRE TR BFAULSF EREN 0 A FFRERS S LT 2o
BERFTRALT S BREFLBEHRS LML PRI THFE RO A IH LS
"C ™ p (Bowen & Hepburn, 2014; OECD, 2011; Smulders et al., 2014)

R A VAR e R AR B A B AR B F Bl AT

FIR W E % GDP S £ B RS 2 24 o BBHI SR E > UE H
WAA FTASRIRTHTRTF  AHAK 2SS JFT VLA S &L (Wangetal.,
2022) - Kirchherr 325 F 5 7%k F H:t 4% Fr o A aTER A ARG

PO NRERE R 02 LApE G E B R P oRIRTL 0 A gl B
feplFTL AP F R T R R LT REAREFR AP IRRFE L o § BERP
EFWAPATMPEAN 2P e P S RIeF RS v o
F1LGDP gt kg > BAMRET & g ®0) o B F g e RN T
PrER R T £ YL T o B SRR+ (Kirchherr, 2022) o

HE A AR AEEL: 2R P BT IGERRE 85 8 B

oA R 12375 I P 3§ & (Kirchherr, 2022)
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223 BT R FERL ERE T

R EE BREAFREDERNEEZ - - § L ANTRBALP s
SREF LA SKF o AW E A4 2 F 4](Command and Control) i 2 g idf 7
(Economic Incentives) > & 4 & B #14|& & Fefpt iz 28 T £ o FI1 T AF 42
FARE  ERIIESRPF LGS DR EFREST PRS0
B LB IR A R LB SARE TR R SR F R N2 B
B Gl s RAD GRS BRI EANDE L RS SRR # 4

NARPRBEP L EAEZ iR E S BT RBRFI ISR BB ST

2. PR o NANE FIHI R ¢ 35k B TRV EAIR C RE Al
PR E (3R H A%, 2002) - B¢ MR B A BRI A F A R KT AR

IREMHHR D 75 o 65 At e o A PRI R a0 B B ok 4
SEFIFRA Y > LB R A ot o GARE FIHI R A RIS VIR A R B 4
IR RE 0 RS TR AL RGRBICKY RiAMAREY o 58 - HoE o &
FERHIME EARLFAGILIE T HURFEGF A A FLF T APER o blde
IR GAILFF LA A AU PR TR R F ME RS
AR F AR RERE

EARAFIFIR B RO REERY KA # o ARDREFZRY TG 7
DA Fn)F o bldr o (TRBANZE) ¥ 285 1 THE ‘,);-ﬂ,? S R

FoY AR EE SRR AR BB AP AR ’%ﬁ%aﬂ@ﬁ&%ﬁ%ﬁﬁﬁ

HHERTF Y AR AFT o  RBEFFEFAREAFHATEN -
EAAF BRFFFROB RO (BRI FRE) F16FEF-F T W

ErR - oL BE v~ Kf ERALFEZEE (NTHAEFEEY ) B L

PR e W ERRTIY i’ﬁﬁ»%/@%@w&;ﬁwfﬁ@riw?ﬁﬁﬂ

’%l}yr—fﬂ_,‘?' Eﬂgv@g\‘f}\ Ipp IRy - ?tﬁfﬁgﬂ]ﬁ‘"’é 7 fg\gyj}‘w«q{/?‘—qu}f@w

FRFTRYEREAL T Gt FF Rk R 2 Y pRE
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P RN R o WG ARIER B - BERE T (ZF AT HE) &

—

6iE® - T sl FPMEHERIFFAFLHLTLRE BEE LR
FFARAT > BHTH ST e AR E F A AP T ERES A E R

BRFAEAEAFF - CRARPIeE) 5 1% - 38 079 &3 g R iy
R (F) RN E R KR R EZ SR T R A (3 5O EF KT R L AE A
T EORTORE FR) R AP RFORE AR LD FRMARATLES
PR AP KPR R HATRBE AR R MOk A R A A F
BEFLAFRROGHEFTF) (BFEFTLAPSZ) F 125 -5 1 T/g? L1 0
PRI BB AR BT 0 Rk A B T AN R AR ERE T R
r»P LD B RAEFIREY KB ES A I BESRER N BRES L
FdZ A AR T BB BERREEZ BT VRLGMERR Y o | REH
ER AR EAE R (LA S TORBAEINE) $ 28RS - TP LA g

ER-SEEE SE MR RN L R i UL S TR A € N
ﬁ»ﬁgﬂ BEF TRFAE G TR IEEETRBAECAL - M
B TORFAAEIE VARG HFAERET R EDGEAET

TR S FEAA A BR G YNFAREAFFE R LT RBERZ S
AT o MR AP R R )R RER A RE AR 4 S
A T RIS A R Y R R RIS N B W R S
EERERAY AT RERI R AR P ORERAN Y B GARL Pl E o R
LPEHAASE S A RS LA Pz Ao fA LR Y
Booptebo e U A S RRT 022 0% % o 10T APHTR I O SR AT BB IR (T RGE

'/\in:

‘P’ e

® Ry ik
DA S BT 2 P A0 H A AR 2 SR B H - ST A

éfi‘%% ‘x’_\fi ‘;;}-3—\?,1 'F%(‘lﬁé fm;ﬂ"J"\‘f"%ffffﬁ»/%iffj}rﬁ-t’;*%iﬁbj
19

doi:10.6342/NTU202201260



Wz E& O EE YT, S AR P R HEER G - MG Ml s g R HEL
MM RPN R EE AR RR e A T &
AHBFIHERF A RERBTAL LG B HEM AR F P BRI
HERPIATRA B P R R S e R A MR AR MR BFI o LR
N AATIER 2R (BN &, 2008) 5 | Sk A o0 2 G T KEY 4

S

34

BB FCRRARR & oA R R0 R R 2 gL T E R P
BEP D M2 FE A LA  FR OGSV I FR s B E
E AT G oA R BEIFL B Y (3RS, 2020) -

BB CRAT AT AT RE ST LI NEFAEFF TR w5 AE LA
JeP g M RFTAFTE AR CE R B - BEASE TR o BB 2R i

GG ELER Y o GORTRELS R T 2 F%éhﬁtﬁﬁfwﬁ%ﬁﬁcf’@fé%ﬁ

P—k

EEMAABALZE B AN AT E TR L 2PN RIS PR T L
BB O ML UM SRR DS AR RITARKEZ R o L L S AR
FoEm R H A GRL BRI ND FH o FLARETRFT € F L BT H2
MpE A ERS B BEEB R AR E K (2 AL, 1999) o AR 7 5k R
e g PR IR B 2 dkehk b o w i SR 2 2RIk R R Y AR Flehb] S
(PRI C ZF B EPHE kAR CBRERR R A REE T
AREEET)E R 0 B M TRB A 2R 3]3S el
%1%@1&%%%@&%%%51; 2 SURK I ECE:R G DINEI Sl
(F)-RRMAF LB 20 LR PPy L EARF R L
LR B Rl 2 SN A RS O RS R R P T A 2 2 fh 3R
FA(Dlr iR LR F AR R B TORF LN o EEFRE L E R
A P g0 AR ADERE LR BRI EEL o L FREAY
- @R EEED P BRI o FEARST DR § R FHEILDY MR

BB R WAL NS m AT B A LR B R H B GRS RIT
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CRARELERA CBRRL SRR EY EAIY SRS B G ERR P
Fl* AEPF R R T RFERAEF { 5L E% (Hoogmartens et al., 2016; Withana,
2014) -

G F LPBRRS Y B RILS F o SR e P 2 s B o
i A REAFHCSEDF ARG PP ARSI ADTET o £ E R
TR RAITED Y ER BAEARF EERY R FTRERAE L L EL BEo
Bk i g Db SR BT Y S TR AL R B 0 (e A T g VT
TR A R g (Bl e T )R A A RRPE > T 7 € AP R E B 0 Ek
TR AT SR R 2 BRI IR o 134R Y AT R S g I s AT e
F W 400 B L S W (X 1200 F1 5 R)FE o FTRw TR T R4 T B ER o R4 S AR 2
B F B RIH S S0 F e R L chAE 1t graT A F e 700 3L 5L W (59 2100 FT 5%
FOFTRPIRE T A 25/ A P aJd22 B R F £ 7 A 4e 80 § #f (Hoogmartens
et al., 2016; Sahlin et al., 2007) -

FypE AT E PR 2022 8 40 FF 2% F T BERE 0 R
FH2PA BRTEFRBEAAMARITA L -ZR L TALPR TR B 2T 0
Te g e RERFOBRFYHFoF2 0 BR84S BREY 345 33
BRFG S HEFAMAD D AR MTR S AP M AT IR FMAR AR L R 2
FHat 2 ed ¥ L (Emst & Young Global Limited, 2022) »

o BRRT EBAREIEE T CRBNEI AL F AT D

AR Ft o FE F]E T 1 TR AR K AR X 5] £ 4R (Gibbs & Jonas, 2000) o %
AT E €T T 2 6 SO BER A A 0 A R R P AT i
2 RBAPM AL 0 T A ¢ L FORTER ) R 8 B Rtk o B33 B 4
TR R P RS TR B AR R o F R S IR £ X SRR &L )

PA~FW 057 3L ERE 10 BRRE F ¥ & s F AR 0 MR
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BALT ¥ Rd ¥ 5 Gt FIM A R P AR SRR B 2 SR R T 2 F 2 (Ernst
& Young Global Limited, 2022) -
® ipL

HREEY - R TR TR DG FD B B MR B Sk AL A R
RHRAFE B3 L0 B HEA nflE BB NERTRE Y e
i@@ﬁ%ﬂﬁﬁéﬁﬂ? A L] é_ AARL A PFaR Ay TEMRE A #ﬂf'mu%ﬁ.
BALLPREZFFRIM A RA L2 PR BLE -

Ak T h R R A LT RERA LS E DL R o v AP
BRad F P ELR R AFPRERL (AT RBERAEDTRE 5 FETRE
\é%ﬁ%%’HﬁW§iﬁ9%%@%ﬁ%ﬁﬂ—ﬁﬂ&&?%ﬁ&ﬁﬁ%ﬁ
kT R F el pEE_GE TR YR 0L & 4 (Fengetal,, 2021; Wongetal., 2012) -

APEFT R RE P e AREPESF A 0 T A G

1. 4= # 4 Bk(Initial Subsidy)

PSRl AR P AIR ERI A R A PR DA R B E RN AT
FAPPAUAPM KA B3 ERDTH A BETRFRAF DR -

2. W {z4t RE(Recycling Subsidy)
PR R - B T R R S R w T i 0 T v H
ARk o A RE e R B B R § e ek TR AR A £
AT o

3. ##¥4 BE(Research and Development Subsidy)
SRR HRETRBRAE Y WL 2 F BATHIN A A R §T B TR
R AEBARL {17 JP O KL A S A A

4. 4 A4 pE(Production Subsidy)
A FCT s 0 z%f@‘;' RARAFRIL IR L A% A » TR
A ¥ Rk o
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P W AR H e g PR A and Rk ¥ 2 - T mﬂgﬁmﬁﬁ
BT A GBS Bk clgnle @ AT RS TS EE @ A N R F o blde R
AR A BT 13 - > w7 uE - P (Wang et al., 2014) «

P XM E g PO 2022 £ 40 FF 2 B fRlcE BERE 0 P F 4
MR A RIS BRFS 03 24 BRTI SHERF v FRERE A
Pho BETLUCE TR TR i REFC R A B A B AP E K Lo gt b MUE TR TR i
b Tl ¢ A FTRETRT 0 Nl B R T e 24 B M T RBERES
WAARFY F RN T8 R R EREABREL S 5u 2 FTRER
ARE o BEIR L R P 3 2 Bu2 TIRAIRAT AR GRS 0 e ivy R H[F M Bor

B2 Bu 2 AT RE 5 7 {7 chiE 78 2. — (Ernst & Young Global Limited, 2022) °

224 3D K iR g

R G AV LR PR g2 - o Boog ARRAR S chd A& B
G R RS AT R bl B Y S B R TR AR A R iR

kpELINEAR FIZR [ 3 55%4 CRER R AR A R 2050 & 2_pF >

4y

(R SER .i"f?fi’r* 94 Tt G 4e 3 66%(UN Department of Economic Social
Affairs, 2018) = 87 3 % @4 23fAFER 6 fi 0 2% 0 Frgl 0 23RN T70%
GDP(Paiho etal., 2020) - o »>> 2 #gi6 & & ¥ "’;?“Fﬂ'ﬁ o %ﬂ""ﬁ WA~ Eenp R

FhoE AL A REDRAS SN BE IRE R AL bl TR

%, L N
b4 $ui¥

(:rr’

~ 3§ 73 %~ K3 % (Bai, 2007; Satterthwaite, 2011) o g+ # > ‘,!;’K'ri LrIkes it ena
EoRb 4 o MO b RO EEE TG N2 R F 5 MR 2IRE R P T
70% 14 + (Kongboon et al., 2022) -
BYRRFALY o gns A Mdnde PRI B R p s enE & T 7 4T
PAHD O BERRRY - PAIFLF Y RIR AR LI oTRREY S G

PR $E o B R R ke A B B R® OB B(UNEP, 2012) - Heidrich % 4
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F_‘-

AR R ) ":}F] I“’K'ri ErREIARF R BOEFHE B
¥ E & & ¢ (Heidrich et al,, 2013) - Reckien & 4 &5 - F M > 5 ¥ BapT g ¢
TR T GRT % G 23R it ¥ 1 (T enE & (2 (Reckien et al., 2014) - Yang *

A dp i iana AEX2RETFHMEE D HRE & L2 —"Ff(Yangetal 2018)- Christis

FAREE Y I N RRGeR 2 s E AR IR G Bl BT AR s g
HERLEHFAEF 8B ancsk 277 0 BEAA AT & (Christis et al., 2019) -
Gao ¥ A 35 ¢R8P IR PA R SAK G Ol &3 7 5 (Gao et al, 2021)

Papageorgiou % 4 /77 ® %% (& R {orch - RiLi R i 2w ANFHFE
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