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BATE L T 7Mbb RE U FH O 47 R AE R 224, kg B a1 SEPR IR S BROR®. S,
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BN R E AT A ) i B BRI, REHE v4=0.0168, vs=0.0945, v6=0.0236, v,=0.0079. %
= MR AR SCERIN B 23 5T AR AR HE 04=0.1432, 05=0.5355, as=0.4597, E kit
FEWMR. B=, SHEEVIMHMERE (2021) , H&&M) ERAGEXRFR CES i, Sk
o = AR O AR P, FR R y
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%, WIS LT (2014) KAE 2009 FEFEA - H HE Y 2.85, FEHUFIHER 6=0.06. 2 —,
¥ 2009 155 3 kR 100, ARHE (R E GeiH R4 4 ELE N D EE SR (L) - 5=,
HRAE 1979~2020 4 Fry it FF Ji yobt 05 A2 v et ACod EVANAR IR 350 38 h 3.51%, A A R 4 60
PR VCECREVEE P i . %5DU, Acemoglu %5 (2006) 5 Hi A& J& b [ 5 A PR B BOAR AT BGE 1)
R A AT LI I 5]k AN 27 21 1) 07 S A g B, T 5 IR R o TR SRV %
FEAR A [ P[]
Ajtr1= Aie XA+ gie) » Gix = Jy,2000 X €
TR T AT 751 HRTHHIK ST Aizooo HIHHIEE g; 0000 « BT yi =A%
PIE o 0 TR B Ek 8], A8 X = AN S 2L R I R BV 2009 4 4 4% A1 HLAE 2009~2015
L 2015~2020 FEM M AR IE = AN ST = RPAERTT, i IX =ANSHUTRE S A
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HESE RN, FEAHH R AN BRI I AR I RORBEE 2030108 1.1% 12.0%, =Kk
HIEIA 57 Bh A P2 R T N 0.3% 5.7%H1 1.5%, 5 3CHk—#©.

~$;(t-2009) _

© BT E S R IR i A T B A N L T U N AR PR R AT ORE L, KL, RBHAE
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@ X B IRA AR A RS A AR AL i S5 M 55 8L, Ngai A Pissarides  (2007) . Acemoglu
FI Guerrieri (2008)  Ju %% (2015) S5EIX —3CSCHRFFAIMEARER . [ P AR I IX — 280 R00T Ao [ 45 1 1 B o
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(2021) FRHARMAIEHER 2 AR B R, TuHE AR S 2 AR BN R, PR dray DL i 2R
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MR SCHR IS, FRATFIN— TS A5 BEBL () MR B AN 5 H KR 5 2 2 (A LE 1)
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BB RAGIRYLE G5 | D Wi A ANt 30 BBl P (AR 7« AR SCHR =099, 0=1, SRS THE {11} -
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Dual Transition of Energy and Industrial Structure

under the Carbon Peaking and Neutrality Goals

JIANG Shenzhe DU Haofeng XU Mingzhi

(Institute of New Structural Economics, Peking University)

Summary: Inthe past decade, China’s industrial structure has been transitioning towards
an environmental-friendly direction. Meanwhile, various forms of green energy, such as wind
and solar power, have been widely adopted. As a result, China’s GDP growth rate has exceeded
the growth rate of energy consumption, which in turn has exceeded the growth rate of CO»
emission. By constructing a multi-sector dynamic general equilibrium model with endogenous
energy and industrial structure and calibrating it to Chinese data, this paper investigates the
interaction between energy and industrial upgrading and their relations with CO, emission.

In our theory, the transition of the energy structure is both a driver and an outcome of
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industrial structural transformation. Technology progress in the green energy sector changes
the production costs across different industries, accelerating the upgrade towards a low-carbon
industry. Along with changes in industrial structure, economic activities shift the energy
demand from manufacturing to the service sector, speeding up the transition to a low-carbon
energy structure. Throughout the process of economic growth, energy and industrial structures
evolve endogenously and dynamically at different stages, jointly contributing to China’s
economic growth.

We calibrate the model to match various important moments of the Chinese economy
between 2009 and 2020, including GDP growth rate, saving rate, energy structure, industrial
structure, input-output linkage, etc. We derive a first-order approximation to decomposite the
driving force of industrial structure transformation, energy structure transformation, and the
growing CO, emissions trend. Our work comes to three findings. First, the transition of
industrial structure contributes about 11% of the transition of energy structure. The contribution
to each component, which includes coal, oil, and green energy, has reached 11%, 23%, and 1%
respectively. Second, the changing price of energy inputs explains about 4% of the
transformation process from manufacturing to service sector. Third, between 2009 and 2020,
industrial structural transformation drove changes in energy structure and significantly reduced
CO; emissions. During this period, the cumulative reduction in CO; emissions due to industrial
structural transformation is approximately 1 billion tons, which is equivalent to 10% of China’s
annual CO; emissions in 2020.

Then, we use the calibrated model to predict China’s industrial and energy structure from
2020 to 2080. First, the declining rate in the share of China’s manufacturing sector will slow
down and we predict a long-run share of the manufacturing sector around 30%. Second, the
share of petroleum and natural gas in China’s energy structure exhibits an inverted U-shaped
evolution: the first stage mainly involves the substitution of petroleum and natural gas for coal
resources, while the second stage features green energy replacing petroleum and natural gas
resources.

Especially, we try to predict whether China will achieve the “carbon peaking and
neutrality goals”, which is committed by the Chinese government to strive for carbon peaking
by 2030 and make efforts to achieve carbon neutrality by 2060. Our simulation results show
that China’s CO; emissions will peak between 2029~2031, with a peaking value of
approximately 12.1 billion tons. However, by 2060, China’s CO; emissions will still be around
7.8 billion tons, making it a challenging task to achieve “carbon neutrality by 2060”.

To achieve carbon neutrality by 2060, we assume that the government can start imposing
carbon taxes from the year 2030. Then, we used the calibrated model to solve for the carbon
taxation plan that maximizes residents’ lifetime welfare under the carbon neutrality goal. We
find that the optimal tax rate rises rapidly with economic growth and exhibits significant stage
dependency, which implies that a lower carbon tax rate should be implemented in the early
stages of development. This is because lower carbon tax rates result in higher capital returns,
which are conducive to long-term capital accumulation, industrial upgrading, and economic
growth.

To conclude, this paper sheds light on the interactions between industrial and energy
structures by developing a quantitative dynamic general equilibrium framework with
endogenous energy and industrial structure. The conclusions of this paper provide direct



suggestions for the co-development of China’s energy-economic system under the carbon
peaking and neutrality goals.

Keywords: Carbon peaking and neutrality goals; Energy structure; Industrial structure;
Carbon tax; Development stage

JEL Classification: E61; O41; Q43
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