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In this study, we look into the future of renewable energy industries under the global
context, when decarbonization policies are in place. We note that while bottom-up
engineering models are often used to conduct relevant research, as they may provide
higher resolutions in terms of time scale or technology options, variables such as GDP
and energy demand are usually exogenously given. To complement existing research
and capture the interdependency between different sectors and regions, we apply
EPPA-Taiwan, a computable general equilibrium model for the world economy
developed jointly by the Institute of Nuclear Energy Research in Taiwan and the MIT
Global Change Joint Program, to conduct the analysis. In particular, scenarios
considered in our study include: 1) the Paris scenario, which considers the case where
each country’s national determined contribution is carried out as planned, and 2) the
2°C scenario, which assumes that the world is committed to follow an emissions
mitigation plan consistent with 2°C of warming by implementing a global cap-and-
trade system. We find that on a global scale, offshore wind and solar photovoltaic
energy will account for higher shares of electricity generation in both scenarios.
However, at the regional level the outcomes may vary. For instance, in developing
countries such as China and India, with the 2°C scenario, the growth of offshore wind
and solar photovoltaic energy may be hampered by the accompanied global economic
slowdown, which makes the future of these energy supply options less certain in these
countries, especially without explicit targets for their deployments.
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2025 2050

IRBBERIBIR(CPS) MmEXR BhH 1% M= 15 31
ER R BEh--TF M= 29 40

52 5] B 1% 22 40

R IBIR(NPS) raFE BhH-T3% 10 24
h ] BHT% M= 17 35

mEX Zir=Ei] 25 45

EREE BNIT% M= 25 48

=457 B 1% 25 48

X #& 35 R 1515 (SDS) B - KB - BIF BH - TF- Mz 43 125
FrECREKERE Eh-IT%- iz 63 140

& (HAXBEMNA 2016 =70/l (2) *XBEERIBIREPMZEIFIZ CO, BRERNIEERIBIR FUARITHNEE

ERIZE : IEA (2017b)

LESMEAST —FH R ZETP#Hi & - Rl 7 % Reference Technology Scenario (RTS) ~ 2°C
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Nordhaus (2010) BIRICEZEIKIEEFFRMREIBF/NIR2°CZERER - 2025FANEKREMS
2B B142FETT/AME - 2055FEMRBLIB522ETT/AME - &F WEO 20173 GET 20193R &
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Total electricity output

S01=1

Backstop options
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Adv-Wind
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NGCC
IGCC
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IGCAP
. Wind-GAS
wind  on-shore off-shore solar solar Wind-Bio
Wind Wind (backstop) coal gas oil Bio-elec
(backstop) (backstop) Adv-Nuclear
ERAGE | SeEEBHEIE (2017)
B 3 : EPPA-Taiwan E1EFIREE
<3 : GDPRI RIBHRER
2015-2040
2015-2025 2025-2040 5 .
|58 E{E thE ENE HEolExR
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IEA WEO2017 3.7% 3.3% 1.8% 2.0% 4.4% 6.5% 4.5%
World bank 2.8% - 1.8% 2.1% 6.4% 7.3% 5.4%
F()EPPARELIN 2 BISIKAIMFIERI (2) BEKINER-GEMEET 492 % (3) World bank DUENEARHE B IE M E
EPA
=4 . AORREBEREER
2 A oh ENE =) E= EEE] E51
IMF (2015-2024) 0.26% 1.18% 0.13% 0.61% 0.18% 0.99%
UN (2015-2025) 0.27% 0.95% 0.07% 0.64% 0.10% 0.94%
WEO (2017-2025) 0.30% 1.00% 0.70% 0.10% 1.00%
&H
UN (2015-2050) -0.06% 0.66% -0.31% 0.55% -0.01% 0.78%
WEO (2017-2040) 0.00% 0.80% 0.60% 0.00% 0.90%
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MixmhZELES , ( CMC system and services ) F18:% - HIZ BB BRI —EZE(LWIKTIS
BE WERIKSHMZ2HERRGEANSEENRE  RPEBO—2IXKUNRSHIE - RE
Global Carbon Pricing: The Path to Climate Cooperation (Cramton et al., 2017) BEE G ZNEE Y
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BEREE - WEO02017 CPS1E1E
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NDCERE - DI EBRBUERKREXER  MaER e A ETP2017 RTS 1515
NDCACREEBIRMRE ; HIMKIEWEO 2017 NPSEER
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2DC RIBIPCCIZ #2100 AI2°CIBIBMTRTEE - BUDREE #3 WE02017 SDS'%
EI°CRE) 2 aprmao i @eE - SEXRINIEE-LRHK—B BB - ETP2017 2DS 1B
ZIKBRERZBIVKEEDE - EREIKEKERZE - S 1=
KIEWEO 2017 SDSEREBERERERZ -

71 . 82 UN(2018) £ Sokolov et al. (2015) -

A E - NordhausTEsZEEARB D - FriEERcarbon club - BI2—RIgE R EEIEE
HHERZE  HRIFSERSME - LFERESR - BIRER - ENBERELER - B’
IR EB Z2#E - Landry et al. (2019) ZMENMB L ERBESEURIKES BREEE - ME
BRI EIKIKE 2 IBIRETON - ARRIRTTEBREN AR EERIE (free rider) - 3¢
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TEENL2ECERBRIER - WABERWERRAMLEIRR - 2IIKEZ B RISIR T
FROBIRRE MEZRREE S 2/ KRR - FAILEIFR MIESIBERZRE -
WA RINUZIK—BWAERER TERES BRI E - ERBFBRI2°CE IR X
B1E - RIt2DCIER MALBRAUBEREEZANRNDCIER FAGEIRE - SERVBERE
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B2 HILERERNTIEDH
41 ZBRTZHNE

B4/ 1BIE F2030F K2050F 2Bk EHAE - BAU N - PEI{DZ2HHR AR - =5 - EIE
RZ ; NDCHEIE T - P B ZNDCHEE R R B2030F 2B ZEE (CO/GDP) #2005)8
160~65% - F L E P BIGDPI#RE%a ERERER T » BHKENEARSR - BEKBAU @
Bl 7 BFIXEMAREEER D - 2030F ZHHREMERFEIS,000B B A - RIBEIEIEATA
B R IETTEN B RS (Climate Action Tracker) Z S (M EIA.3) thE/R - TE P EIAEIF B ATEER
T 2030FE ZBHRE N BEEEANDCHEE Y B - BRAEFBA2CZEBNBEAR « BRE
El9h - BEREHFZEIXFGEZBRENARLUETRCZBZE? - HIEAMEURIK—H ZIRER
EEEEMIREEAE - WRTE - ENERENTEZEEBNDCZHEZHRIIKET - 20305
IXFEEENDCZSHZAZA (Q050FRIER - ixFEEEANDC M 21~20%) - EIbiE =B =T
DCIBIERFIBRMNIKETRNDCE LSS - EMBHELEREERZ KV KBEERAZEE -

2030F&1BIRT 2050FFHBIRT

o EERREHZHRE  IEAREMIHEE

15000 15000
g 10000 é 10000

5000 5000 . .
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: Il =] Eell e = Bl e B JEIli v ]
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2 Climate Action Tracker #31f: https://climateactiontracker.org/countries/
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[B 5% EPPA-Taiwan 1R HEENDC &2°C ZHxfE - NDCF - 20305 Bl R 5% &5 Bl 22 A NDC 75K
B 2030 FERBEFHHIRENEMB2030FEMNDCEE - IKBERSHAER - 2030F4930E7T/
AWE - 2050 #2783 70/ /A - SENFIEUMMRIE - tE4h - PEISZEZINDCER - WAFE
RESMKE - SENFEIETBBLAIRSE - 2DCIBIR T - AFFRMRIBIPCCIRH2DCIBIRAIRTE
g SUSREZREZIKOBNOEHRERE  WUEK B ZAEREREZIEENREES
BC - IEREIKRIKEE - EE2030FELES0 E0/AMAR - 2050FFHIRSF600=TT/A
[ - Nordhaus (2010) ZMBRICEREE - FFRARFA/NR2°C - 2025 F Wik B4 142370/ AW -
2055 F k1B /R522 =T/ M -

oo 2030FREEHTFHALRME o> 2050FRFIEMH FIAERE
700 700 -
600 600 -
500 500 -
400 400 |
300 300 -
200 200 -
1 203 0.0 0.0 0.0 0.0 ze [ ; 219 0.0 5.0 0.0 B
o | . ‘ . . ‘ | oA — - . . ‘ ‘
NDCS=[E] NDCETH NDCHE NDCEIE NDCIEMN 2DCHER NDC=[E NDCETH NDCHE NDCEI[F NDCIEM 2DCEER

5: EBRIRERTZREKE
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