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Abstract

Study on Energy Demand and Carbon Emissions in Jilin Province

Based on the LEAP Model

The Chinese government has declared its intention to reach peak carbon emissions
by 2030 and achieve carbon neutrality by 2060. In China, 90% of carbon emissions
come from the energy sector. Forecasting energy demand and carbon emissions in the
energy sector can provide a reference for government development planning and
emissions reduction policies. Currently, Jilin Province is in a period of economic
development transformation and a plateau of energy demand and carbon emissions.
Therefore, it is of great significance to predict the future energy demand, carbon
emissions, and peak carbon times scientifically and accurately in Jilin Province and to
explore the impact of various factors on carbon emissions.

This study focuses on energy demand and carbon emissions in the energy sector
of Jilin Province, using 2019 as the base year. It establishes a LEAP (Long Range
Energy Alternatives Planning System) model based on the current energy consumption
and carbon emissions in Jilin Province. It forecasts energy demand and carbon
emissions in Jilin Province under different economic growth scenarios, different
industrial structure scenarios, energy conservation and emissions reduction scenarios,
and comprehensive scenarios. It determines the peak carbon time and discusses the
impact of GDP growth, industrial structure, and energy conservation and emission
reduction policies on energy demand and carbon emissions.

Research results show that GDP growth determines the overall trend of energy
consumption and carbon emissions, and optimizing the industrial structure can
effectively reduce energy intensity and carbon emission intensity. Total energy
consumption ranges between 70-110 million tce. Under the baseline scenario, Jilin
Province does not show a peak carbon trend. Under the energy conservation and
emissions reduction scenario, Jilin Province will achieve peak carbon in 2025, with a

total energy consumption of 77.9 million tce and carbon emissions of 164.7 million
I



tons. Under the maximum carbon emissions policy scenario, Jilin Province will achieve
peak carbon in 2029.

To provide further reference for the carbon emissions reduction path in Jilin
Province, this study calculates the potential for carbon reduction by industry and energy
type. It establishes four sub-scenarios through a single-factor analysis method,
conducting a quantitative analysis of the impact of factors such as energy intensity, the
proportion of fossil fuels, and the electricity supply system on carbon emissions.
Research results show that, while ensuring social and economic development, Jilin
Province's emissions reduction potential mainly comes from the power sector, high-
energy-consuming industrial sectors, and the transportation sector. The reduction in
energy intensity and the widespread use of clean energy in energy consumption and
power supply and heating, leading to a decrease in coal consumption, are the main
pathways to achieving carbon emissions reduction. Therefore, Jilin Province can
achieve carbon emissions reduction under economic development by further optimizing
the power supply system, optimizing the energy consumption system, developing
emerging energy industries, promoting the reduction and substitution of coal, and
optimizing the industrial structure, achieving coordinated development of the
environment and economy.

Keywords: carbon emissions; energy demand; peak carbon prediction; Jilin

Province; LEAP model
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TERI, FEHT IR TR N S0 . LEAP BN 1 6E
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M JRE5RFRGEIE RS0, BHEEOR . AL SR8 )2 k. A
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Analysis
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Changes

v

Resource
Analysis

Non-Energy Sector
Emissions Analysis

222 HHEIE

Environmental
Externalities

Y

Integrated
Cost-Benefit
Analysis

K 2.1 LEAP A EE MR B
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RER e R A B R 2 0m R VR 755K BTN e 48 i B 0 AL . 283w g

TR NEE

B AR B K1 5 R 5 FE AR SRS 21, REVRUIN L He40 th i A\ SRRHR S A R A
FefG 2, HLIIHRTTHT LEAP BEAUARE it 7yt th 2 DL K OR AR ML B AL 2 1
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EdZZi (ALI X Ell)

Ec=Y; (AF; X CE}) wervervee cveeve eee vee s
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EL—— %50 T RE IR 5
ReR A 75K

AFi—— i N BL k&
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AHI ST S BRSO 75 AR R TR U R B R, ANEAE A7 R

PR PRI . BRIRIE B 7E DX e 7 LR 90%, i DA e U AU HE
12 G REAE FEAHER SN 12 b X BB HE IR B R A o A FERRHE 57
FRH CEYOR =GR g TR ) T REURIE S IR, BRSSO
BAKINT:

Ec

Eg=EBe+ Epee coe coe ve e e v e e e eee (2.4)
Ee=Y; (AC; X Coe; X Cofy X EFj X =X 1073) oo (25)

E,= CHAME - FHHABEE) X XA BEMNAEKFSHRA T . (2.6)

:/E\EF‘: Eg ﬁﬁﬁiﬁiﬂﬁkﬁiﬂqcozaé\%, 1O4t;
E,—— TN H A COAFIE, 10%.
Ee—— WA REHR R A COE,  10%;

[
AC— B P, 10

PR HRCR B, tC/TT;

Coej

Cofi— ARl = #GI/LGI/m?

EF—— R A%
223 WAL

540 BT (Scenario Planning) &R 7E AN B 0K SR 85 b 2 S
Ttk CAE OIS AT AR RIS B HEIIRAT T T AL R R SRR
TERBIRRA 5 WP B 32 B TP RS, BRI, F 8524
SR, T V8 IR 2ot R BT SR B G5 H B LSS) SR 77 125
FEGHHIE S AR E N RAET A 2 PRI, 1 oA TR T R 0 A

11



% 2% M AmAAE A gk

VR R AR o DU A2 1 57 2 TV AE R YA 2R v ) J LA S 2R 7«

REVR B 23 M7 - UK ) 8 2 AT LAod e i A (] 1) SR A7 S SR VP Ak R LU &%
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6 ERT 2 0] B it B 22 4 I 2R G A E 1 R RE T

REVR 5 RTINS Tl LA TR AR R 25 kR . N AR A S 7
AR (b S5 PR 350 R R AR IR 75 SR (52 o S8 I BB [R5 5t R A BB IR 77 SR AR 3,
A LA AR R RO R ) i S A AR

Th S o HEAE VRS Y T K S F £ A48 LU LA P IR
e HARFIVEE: & SE BB I 10 B bR, AR SO 9T & PRk 48 BRI #E = A HE
JECE, T 2020-2030 SFEHAE B K REE S, 15 HBRIS RS A .
SR EE RS S WO S5 20 H AR AE DGR I s 08t . BOR SR R T s 5
FORE, LM T AR A REVE T 34 IR DU AR SR R R i T e s
B AR R B MR B UM Bk, IR AR R RER T I R SR &
TR IR BIREN R R, BIImEveg. NEAR L, BoRibE . BURM B .
M. BT RBIRSIE R, MEZATTRMAKE . BMERRET
— AT REMI AR SR K R B4, WG T AN F AP KOE B . RRIRECR . BORGH A
AR R &R
BBV SR AT KA LEAP BAUX &R AME SdtAT vh B0 4T, T A Sk g
PRFR MERL MRS Fe bR . RN, SFHORFE SR REIR R R, iF
B FNBOR . BRI K F00 B UE T 2 (15
SRR R MBUR U WSS R L RIER I LT, DUEBR S E &
AV TN G35 B T AR R R R SRR HE I R R e 3h o [FIR, AR 23 b 4
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B3 E HME RRIRIH B RBHREER

R TR (10 ) 2 T B I S o AR B S TR B T R T SRR R L A A
REVETH SRR S AR, 5 SO B AN 3 T IR (1 2 5 ki
3.1 EMREBAEFL
3.1.1 #E., AH

HMEA T ERAGHX, PGS N B AR RIRFUR RIS ). AR S 121°
130" % 131° 1930", b4k 40° 26'30"% 46° 41'30"Z (8. KA 18.74 Ji“FJ
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FA AR AL PR, AGHCARAIRIL PR . A 8 T RRE R A, g A A
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Wl A Tl B E S, SR RIE R E Tl 3, [ s R
Tolb e & il BR2ghlE k. S 715 Bt =\ i B G oy
WA FIEIL N, LREEZEREA M, RIOOKE 2R, B 3.1 5k
BEMA 2005-2019 N EEDL, MEIHIRATAT LA ] 2005 455 R4 N 4L
2716 TIN, WHEALRN 52.52%; & N EUTE 2010 SR04 2746.6 Ji N, 3%
BN 53.36%. TEALG M 10 FEA U N DO ELS T BRI 3 2IE4E
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3.1.2 A KK AL
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3.2 HEMERIEHERIERL
3.2.1 REVRVH A&
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