Declining Renewable Costs,

- At; . Emissions Trading, and
—%gi;ﬁzi Economic Growth: China’s
): A ﬁp}_xf_ FHE I - Power System at the Crossroads

RTFTFRoGFPRRRARL

Yidan Chen, Jiang Lin, David Roland-Holst, Can
Wang

ReNEWT annual meeting
January 27-28, 2021

Yidan Chen', Jiang Lin*?, David Roland-Holst**, Can Wang'
OCTOBER 2020




Background R & =

 Traditional economic perspective: %t _E B 2
* mitigating climate change is likely to have a small but negative impact on economic growth if no social

cost is considered ZERNEEMSHABR T, BESET/ RS ZFE/NEEN N ER

» Stern Report finds that the cost of inaction is higher than the cost of mitigation

 Climate change mitigation and economic growth is no longer at odds anymore J§{ 2 S & T L FI R FIE KA

BAMHETE

* Rapid decline of renewable energy costs

* Increasing purchasing power for households and companies
* Co-benefits such as air quality improvement (ongoing)

« Enhanced climate policies in China and around the world FEFEIKFE112F 11V EIEEB K

* China’s pledge of carbon neutrally goal by 2060 and to peak its emissions before 2030 demands more
ambitious climate action

* Green New Deal/Green Recovery gaining momentum in EU, China, and elsewhere



Research Questions fiff 53 [o] E1

e Can China’s clean energy transition accelerate and sustain
economic growth and social benefits, especu&l? under post-

Covnd recovery? EP K& Eﬁ%ﬁ%’*” e 752 ,Imi{tﬂl
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What does a new energy system mean forjobs, incomes, and

roductmtgz across the economy & 757 JF THEE R R AL
SR . IXAFIAE = I WL g ¢

Can these gains, combined with ETS revenue, ease the
transition of workers and enterprises out of conventlonal

energy ﬁﬁbqﬂtﬂﬁu&ﬁﬁx%ﬁiﬂ&]\ ’]"fi;%ﬁfk%,;b‘ﬁ‘%/ R
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renewable power is becoming cheaper than coal power in

many countries

Figure 2: Global LCOE benchmarks — PV, wind and batteries
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Source: BloombergNEF. Note: The global benchmark is a country weighted-average using the latest
annual capacity additions. The storage LCOE is reflective of utility-scale projects with four-hour
duration, it includes charging costs.
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China could reach 62% of clean generation by 2030
with lower cost than BAU
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Source: He, Gang, Jiang Lin, et al. 2020. “Rapid cost decrease of renewables and storage accelerates the decarbonization of China’s power
system.” Nature Communications 11(1).
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total power system cost
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Source: He, Gang, Jiang Lin, et al. 2020. “Rapid cost decrease of renewables and storage accelerates the decarbonization of China’s power
system.” Nature Communications 11(1).
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Scenarios'’

Scenarios Description
BAU Moderate productivity improvements in renewables
R Rapid productivity improvements in renewables
R + ETS limiting CO, emissions from the power sector to 50%
C50 .
of 2015 emissions level
C80 R + ETS limiting CO, emissions from the power sector to 80%

of 2015 emissions level

Keynes (80 + shifting expenditure from energy savings
EMP Keynes + more accommodating labor market

PROD EMP + energy productivity spillovers (0.1% TFP growth)



Generation mix of the power sector in the base year (2017) and in 2030
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Power sector CO, emissions in 2030 more than half of
the 2017 level with more renewable integration
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Shifting expenditure to service will create more jobs

TSI %5361 1T B B £ 0 TR

100

AGRICULTURE

RETAIL
PRIVATE U,Q
SERVICE S/‘/
10—/, IS

'Oo..... }/N

oo, CONSTRUCTION COAL MINING G

“.“u
Bt NV ELECTRICITY:
“O..“...
"'“’“"“'o--...,. SOLAR ELECTRICITY:
vosey, WIND

1 00,

b )

%0000
9000000000,
pal LS
o0,

e
"”'no..

ELECTRICITY:

COAL POWER

ELECTRICITY:
CHEMICAL STORAGE

EMPLOYMENT CONTENT OF OUTPUT
(JOBS/MILLION YUAN, LOGARITHMIC SCALE)

.01



Macroeconomic Impacts in China

(percent change from BAU in 2030)
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Conclusions FEZE 1>

Transition to renewable energy and ETS can deliver dramatic GHG reductions with net
positive aggregate economic growth B FBASERFNIRHEIAE Z AMX BT LASEI — S f il HE,
R 0] % IE e {1t 2057
* Energy cost savings for households and enterprises permit expenditure shifting toward
more diverse, labor-intensive goods and services

 Modernization of the energy system can be expected to yield productivity benefits via
technology spillovers

The economic benefits of renewable energy now substantially exceed their direct costs o] F&
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Adoption of renewable technologies can proceed without the still-controversial interventions

needed to recognize the social cost of carbon & E R BHAREIRTFL O] A AL IR HE

Modernizing the electric power system can support a new generation of more diverse
domestic job creation, facilitating an essential transition for millions of workers in the carbon

fuel supply chain &R BAERSIR A EIEE ZHFRY T/FRI{L
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