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Research on Carbon Emission Accounting and the '""Dual Carbon" Transformation

Path of Industrial Parks
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(1. China Industrial Control Systems Cyber Emergency Response Team, Beijing 100040, China;
2. College of Electrical and Power Engineering, Taiyuan University of Technology, Taiyuan 030024, Shanxi, China )

Abstract: [Introduction] As an important carrier of China's industrialization and urbanization, industrial parks not only provide a large
amount of infrastructure and public services, but also become the main source of carbon emission in China and an important entry and
focus point for achieving China's goals of carbon peaking and carbon neutrality. The paper proposes a theoretical research framework for
analyzing the transfer process of carbon emission in industrial parks and optimizing the decision-making process of the "dual carbon"
path, in order to achieve the refined management of carbon emission in industrial parks. [Method] Firstly, we analyzed the carbon
emission characteristics of energy, industry, construction, transportation, and infrastructure in industrial parks, and established a carbon
emission accounting model for industrial parks based on inventory analysis method. Secondly, considering the impact of factors such as
gross industrial output value, industrial structure, energy structure, and energy consumption on carbon emission, we established a
decomposition model of factors influencing carbon emission based on the STIRPAT method. Finally, we analyzed the mechanism and

impact path of digital technology empowering green and low-carbon transformation, and proposed the optimization plan for decision-
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making of the "dual carbon" path. [Result] Taking Ganzhou economic and technological development zone in Jiangxi Province as the

research object, we calculate the carbon emission and carbon emission intensity from 2020 to 2022, identify the main factors influencing

the increase of carbon emission, and plan the "dual carbon" transformation path from four aspects: industrial structure, energy structure,

policy system, and platform construction. [Conclusion] Research suggests that the proposed model can fully explore the information

contained in statistical data of industrial parks and is scientific and effective, providing theoretical support for the decision-making of

"dual carbon" transformation path and the construction of industrial internet platform for digital carbon management of industrial parks.

Key words: industrial parks; carbon emission accounting; factors influencing carbon emission; "dual carbon" transformation path;

industrial internet
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Tab. 1

Carbon data related to typical scenarios in industrial parks
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Fig. 1 Process for carbon emission accounting of industrial parks
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Tab. 2 Macroscopic factors influencing carbon emission in industrial parks
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Tab. 3 Summary of policies for green and low-carbon parks
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Fig. 2 Research framework for the planning of the "dual carbon" transformation path of industrial parks
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Fig. 3 Gross industrial output value of Ganzhou economic and
technological development zone from 2020 to 2022

42 BERGHSHESNT
i M 22 0T DX o i A o € IR B % TR, 00



196 R RETR A I

HEVRIE PRI A L R 2 2 TR 4%, IF LR X
B AR R AT A, TOAMNE AT TE 2 T X AR
TR LA 2% AR L SN ) 325, R
FA S8 — 47 58 b B 09 7 =X, 0 Tl el IXC g FH i 445 44
HEATXF A3 AT, R[] R R AT 350 B bm B 1 R B 4 4
Ji7ne 2022 M TFIX FHRESSFXT EL, A&l 4 iR

x4 FEIBEFEITIRER RE
Tab. 4 Coefficient of conversion of different energy sources to
standard coal
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Fig. 4 Comparison of energy consumption structure of Ganzhou
economic and technological development zone in 2022

N 2 TF X BRI 2 LA N HE 7 R R i o 2,
RARATH 005 Ll TRaE, 2k 3 R IRFFTE 129% &£
A, HTIH BRAERRIR G H b o L 23, 2020—
2022 4EP B 36.5% ., 36.7%. 39.5%, BETR I 25 T
T i T A N s A2
HRAE R ARA, L SR EL T 3 FhgE IR =X T
Bt B, LS Tl ™ (e 55 , 14305 XN i g
MR SREFETREE . 2020—2022 4 #E M 2T X REAE
S S REFE SR T A B, E 5 PR
43 WHMESHHEENREZE

N TF X B HEBOR F 2R [ 2 s (1) FE X
Pk A1 BEVRE 30 ELI%E 1S B CO, HEL (2) i 1 Al
H, IR A 113 CO, HE . kR (h FE RE TR S8
THEYE 2019 ) (8 Zi 2= SR H g il 78 B GRAT) )

=)

ERRE
e HEFEE BT
35.00 0.050
34.00 F 10.045
L, 3300p 0042 {00407,
23200} 10.035 2
S 31.00} 10.030 5
15 30.00 f 10025 £
829,00 | 10.020
?,:5; 28.00 - ] 0.015%‘32q
27.00 10.010355
26.00 10.005
25.00 0
2020 2021 2022
B ] AT A5y

5 2020—2022 FENEFAXELESHERE
Fig. 5 Total energy consumption and energy intensity of Ganzhou
economic and technological development zone from
2020 to 2022

ISR RERCAE, R SR ARG A il B HE A% B A e 28
AU, an3k 5 Fs o AR (Al = SR HE % 58
Tk Sl & iR ) (RIS (2021)9 %)
B TR, SMEH AR R 7 H 0.581 t CO,/MWh,

R5 BERBHREEEXSHEE

Tab. 5 Parameter values related to carbon emission accounting
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Fig. 6 Carbon emission and carbon emission intensity of
Ganzhou economic and technological development zone from
2020 to 2022
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Tab. 6 Training data of carbon emission decomposition model of Ganzhou economic and technological development zone
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2022 100.60 1162 32.76 39.47 2821
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Tab. 7 Regression coefficient of carbon emission decomposition model of Ganzhou economic and technological development zone
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Fig. 7 Architecture of industrial internet platform for digital carbon management of industrial parks

el X0 Al e A Tl B IR - 5 204 53 A
N2x)7 | 1aaS JZ | PaaS )2 . SaaS 2, ‘P& #EAL RIS
DyRe A 45 Sk P PR . ARG AL A 3 skt fit
o B R BTRE IR LR G L WHEI B ERER . PR
] T4 A M ZOT- 5 R A S . B ) 5 4h
PR BT L X Tl B ER N F & Sk T
HHK

A LI5S AR U H b, sl Tl FE X ik
HEHORS AP0 B, 7 Tl el IX B HE RO B 5“3k
FERIPRARWT ST, F ST SE Tl bl X BRI 5 | etk
T ] R 28 93 it 5 “ORURe” e R B AR AR 3 N A
R) A, 43 M 5507 A T Al Tl el X gt 0 ARGl B 284 A £
AL 52 m g As . DAE N &I X O F X 4, 11
T8 2020— 2022 45 Tl el DX e HE 5 B RN A HE o
J&, PR HE BRI £ BRI R, AL
REVR A5 AL . BURHI B P 5 85 4 A k) 1
WK R AR, BT T T b X B A A T
B A R O R 0 e =3 S NI 8 e 4. & e vk
Tl b X Ge it i 15 B, BA B AUA 80, A

TP B X XU e B AR SR A S A T B S A

SE 3 Hk:

(1] Tl B0 o 7 I 36k BHL 1ol 5 M6k Do s i e e b 1 el X 46 R
(2021) [R/OL]. (2021-12) [2023-11-15]. https:/aii-alliance.org/
uploads/1/20211230/e2cb0bfc10df274a064¢959dd49489¢6.pdf.
Alliance of Industrial Internet. Guidelines for industrial internet
carbon peak and carbon neutrality parks (2021) [R/OL]. (2021-
12) [2023-11-15]. https://aii-alliance.org/uploads/1/20211230/
€2cb0bfc10df274a064c959dd49489¢6.pdf.

(2] =, B—#, 3, S Tl KR =R r sy (1.

rf [ FRES B, 2021, 13(6): 13-23. DOI: 10.16868/j.cnki.1674-
6252.2021.06.013.
YAN K, LU Y Z, GUO Y, et al. Review on greenhouse gas
accounting methods on China's industrial parks [J]. Chinese
journal of environmental management, 2021, 13(6): 13-23. DOI:
10.16868/j.cnki.1674-6252.2021.06.013.

[3] ZHANG M, WANG C, WANG S S, et al. Assessment of
greenhouse gas emissions reduction potential in an industrial park
in China [J]. Clean technologies and environmental policy, 2020,
22(7): 1435-1448. DOI: 10.1007/s10098-020-01864-5.

(4] M, . 7l bl B SO S s s (90, iR A -
WIRSEREE, 2017, 27(3): 1-10. DOL: 10.3969/j.issn.1002-2104.
2017.03.001.

CHEN B, YANG W S. Carbon emission accounting methods for
industrial parks [ J]. China population, resources and environment,
2017,27(3): 1-10. DOIL: 10.3969/j.issn.1002-2104.2017.03.001.

[5] SUH S, LENZEN M, TRELOAR G J, et al. System boundary

selection in life-cycle inventories using hybrid approaches [J].


https://aii-alliance.org/uploads/1/20211230/e2cb0bfc10df274a064c959dd49489c6.pdf
https://aii-alliance.org/uploads/1/20211230/e2cb0bfc10df274a064c959dd49489c6.pdf
https://aii-alliance.org/uploads/1/20211230/e2cb0bfc10df274a064c959dd49489c6.pdf
https://aii-alliance.org/uploads/1/20211230/e2cb0bfc10df274a064c959dd49489c6.pdf
https://aii-alliance.org/uploads/1/20211230/e2cb0bfc10df274a064c959dd49489c6.pdf
https://aii-alliance.org/uploads/1/20211230/e2cb0bfc10df274a064c959dd49489c6.pdf
https://aii-alliance.org/uploads/1/20211230/e2cb0bfc10df274a064c959dd49489c6.pdf
https://aii-alliance.org/uploads/1/20211230/e2cb0bfc10df274a064c959dd49489c6.pdf
https://doi.org/10.16868/j.cnki.1674-6252.2021.06.013
https://doi.org/10.16868/j.cnki.1674-6252.2021.06.013
https://doi.org/10.16868/j.cnki.1674-6252.2021.06.013
https://doi.org/10.16868/j.cnki.1674-6252.2021.06.013
https://doi.org/10.16868/j.cnki.1674-6252.2021.06.013
https://doi.org/10.16868/j.cnki.1674-6252.2021.06.013
https://doi.org/10.16868/j.cnki.1674-6252.2021.06.013
https://doi.org/10.16868/j.cnki.1674-6252.2021.06.013
https://doi.org/10.16868/j.cnki.1674-6252.2021.06.013
https://doi.org/10.1007/s10098-020-01864-5
https://doi.org/10.1007/s10098-020-01864-5
https://doi.org/10.1007/s10098-020-01864-5
https://doi.org/10.1007/s10098-020-01864-5
https://doi.org/10.1007/s10098-020-01864-5
https://doi.org/10.1007/s10098-020-01864-5
https://doi.org/10.1007/s10098-020-01864-5
https://doi.org/10.1007/s10098-020-01864-5
https://doi.org/10.3969/j.issn.1002-2104.2017.03.001
https://doi.org/10.3969/j.issn.1002-2104.2017.03.001
https://doi.org/10.3969/j.issn.1002-2104.2017.03.001
https://doi.org/10.3969/j.issn.1002-2104.2017.03.001
https://doi.org/10.3969/j.issn.1002-2104.2017.03.001
https://doi.org/10.3969/j.issn.1002-2104.2017.03.001
https://doi.org/10.3969/j.issn.1002-2104.2017.03.001
https://doi.org/10.3969/j.issn.1002-2104.2017.03.001
https://doi.org/10.3969/j.issn.1002-2104.2017.03.001
https://doi.org/10.3969/j.issn.1002-2104.2017.03.001
https://doi.org/10.3969/j.issn.1002-2104.2017.03.001

55

b, A Tk b X RRHEBOZ RS BT F R AR BT 199

(6]

[7]

[10]

[14]

Environmental science & technology, 2004, 38(3): 657-664. DOIL:
10.1021/es0263745.

DONG H J, GENG Y, XI F M, et al. Carbon footprint evaluation
at industrial park level: a hybrid life cycle assessment approach
[J]. Energy policy, 2013, 57: 298-307. DOL: 10.1016/j.enpol.
2013.01.057.

FREE PR, FIRIN ZEBRRE, 55, BTBYE ) RGNy “DRib - Bl
[ RFSAELE (D). B4R, 2022, 46(3): 821-833. DOL: 10.
13335/3.1000-3673.pst.2021.2550.

KANG CQ,DUE S, LI'Y W, et al. Key scientific problems and
research framework for carbon perspective research of new
power systems [ J]. Power system technology, 2022, 46(3): 821-
833. DOLI: 10.13335/j.1000-3673.pst.2021.2550.

ANG B W. LMDI decomposition approach: a guide for
implementation [J]. Energy policy, 2015, 86: 233-238. DOI: 10.
1016/j.enpol.2015.07.007.

FhRRE, &S, XU, 45 B2 T LEAP #EIUF1 KAYA BT
TR BB IR N MAFRETE T (1], A3 SR PRI 4R,
2022, 38( 8) : 983-991. DOL 10.19741/j.issn.1673-4831.2022.
0205.

DU H B, ZHAO L J, LIU C W, et al. Prediction of peaking
carbon dioxide emissions in main city areas based on LEAP
model and KAYA model and analyses on its uncertainty [J].
Journal of ecology and rural environment, 2022, 38(8): 983-991.
DOI: 10.19741/.issn.1673-4831.2022.0205.

RTR, FEmSE, PR, G BT IPAT BEBURUE S B it
LPE A B4 T (9], BB, 2016, 38(12): 2316-
2325. DOIL: 10.18402/resci.2016.12.11.

ZHU Y E,LILF, HE S S, et al. Peak year prediction of Shanxi
Province's carbon emissions based on IPAT modeling and
scenario analysis [J]. Resources science, 2016, 38(12): 2316-
2325. DOI: 10.18402/resci.2016.12.11.

LUO Y L, ZENG W L, HU X B, et al. Coupling the driving
forces of urban CO, emission in Shanghai with logarithmic mean
Divisia index method and Granger causality inference [J].
Journal of cleaner production, 2021, 298: 126843. DOI: 10.1016/].
jelepro.2021.126843.

HEAPS C, KUYLENSTIERNA J C I, HICKS K, et al. The long-
range energy alternatives planning-integrated benefits calculator
(LEAP-IBC) [R]. Sweden: Stockholm Environment Institute
(SEI), 2017.

SRS, SR, B W BT T O SRR R (0] RS
2#42, 2009, 29(11): 6189-6198. DOI: 10.3321/j.issn:1000-0933.
2009.11.054.

ZHANG L, YUAN Z W, BI J. Substance flow analysis (SFA): a
critical review [J]. Acta ecologica sinica, 2009, 29(11): 6189-
6198. DOI: 10.3321/j.issn:1000-0933.2009.11.054.

HAO J H, GAO F, FANG X Y, et al. Multi-factor decomposition
and multi-scenario prediction decoupling analysis of China's
carbon emission under dual carbon goal [J]. Science of the total
environment, 2022, 841: 156788. DOI: 10.1016/j.scitotenv.2022.

[15]

[16]

[17]

[18]

[19]

[20]

156788.

LIU J P, ZHANG X B, SONG X H. Regional carbon emission
evolution mechanism and its prediction approach driven by
carbon trading — a case study of Beijing [J]. Journal of cleaner
production, 2018, 172: 2793-2810. DOI: 10.1016/j.jclepro.2017.
11.133.

R, ARGUZ, BRI, 5. FET LEAP (T T RE SR E S
PRBHEE 1 5 L], 422524417, 2010, 30(12): 3358-3367.
CAO B, LINJ Y, CUI S H, et al. Scenario analysis of reduction
potentials of energy demand and GHG emissions based on LEAP
model in Xiamen city [J]. Acta ecologica sinica, 2010, 30(12):
3358-3367.

AN, T, PEin, 45 JE T2 GrRL bl vh [ AR IR o S5 ek
O WO (I 4 B4 4R, 2009, 64(8): 935-944. DOL: 10.
3321/4.issn:0375-5444.2009.08.004.

ZHU Y B, WANG Z, PANG L, et al. Simulation on China's
economy and prediction on energy consumption and carbon
emission under optimal growth path [J]. Acta geographica sinica,
2009, 64(8): 935-944. DOL: 10.3321/j.issn:0375-5444.2009.08.
004.

BB M, B R, IR AR, RV TR SR op L 45
THEXSBRAFCA BT SE (1], S RIIRER, 2022(3): 87-
105.

ZHAO Y H, QIAN Z L, XU X. Study on the impact of industrial
structure upgrading on carbon emissions in China in the context
of carbon peaking and carbon neutrality [J]. Inquiry into
economic issues, 2022(3): 87-105.

HE C Y, HUANG G H, LIU L R, et al. A multi-perspective
factorial hypothetical simulation model for cutting the carbon
emission intensity of China [J]. Journal of cleaner production,
2020, 275: 123943. DOI: 10.1016/j.jclepro.2020.123943.
ZEVEYE, Rk, BBk H AR T 38 =Rk i 3% 4 i a7 Seod il (1.
R 7 fE U8 A %, 2022, 9(4) : 118-126. DOIL: 10.16516/j.gedi.
issn2095-8676.2022.04.015.

LI W F, WU H L. Analysis and suggestions for the development
of carbon emissions trading markets in China under carbon peak
and neutrality goals [J]. Southern energy construction, 2022,
9(4): 118-126. DOI: 10.16516/j.gedi.issn2095-8676.2022.04.015.

EEEA:

FHGEFES)

1993-, 53, TR, {4, 2 MAFH Tl 71k
: . BERZWT . B A RGOS NI S5 ik ks 2
= 757 ] FOBR5E TAE (e-mail ) 18810425965@

163.com,

(fmig A)


https://doi.org/10.1021/es0263745
https://doi.org/10.1021/es0263745
https://doi.org/10.1016/j.enpol.2013.01.057
https://doi.org/10.1016/j.enpol.2013.01.057
https://doi.org/10.1016/j.enpol.2013.01.057
https://doi.org/10.13335/j.1000-3673.pst.2021.2550
https://doi.org/10.13335/j.1000-3673.pst.2021.2550
https://doi.org/10.13335/j.1000-3673.pst.2021.2550
https://doi.org/10.13335/j.1000-3673.pst.2021.2550
https://doi.org/10.13335/j.1000-3673.pst.2021.2550
https://doi.org/10.13335/j.1000-3673.pst.2021.2550
https://doi.org/10.13335/j.1000-3673.pst.2021.2550
https://doi.org/10.13335/j.1000-3673.pst.2021.2550
https://doi.org/10.13335/j.1000-3673.pst.2021.2550
https://doi.org/10.1016/j.enpol.2015.07.007
https://doi.org/10.1016/j.enpol.2015.07.007
https://doi.org/10.1016/j.enpol.2015.07.007
https://doi.org/10.19741/j.issn.1673-4831.2022.0205
https://doi.org/10.19741/j.issn.1673-4831.2022.0205
https://doi.org/10.19741/j.issn.1673-4831.2022.0205
https://doi.org/10.19741/j.issn.1673-4831.2022.0205
https://doi.org/10.19741/j.issn.1673-4831.2022.0205
https://doi.org/10.19741/j.issn.1673-4831.2022.0205
https://doi.org/10.19741/j.issn.1673-4831.2022.0205
https://doi.org/10.19741/j.issn.1673-4831.2022.0205
https://doi.org/10.19741/j.issn.1673-4831.2022.0205
https://doi.org/10.18402/resci.2016.12.11
https://doi.org/10.18402/resci.2016.12.11
https://doi.org/10.18402/resci.2016.12.11
https://doi.org/10.18402/resci.2016.12.11
https://doi.org/10.1016/j.jclepro.2021.126843
https://doi.org/10.1016/j.jclepro.2021.126843
https://doi.org/10.1016/j.jclepro.2021.126843
https://doi.org/10.3321/j.issn:1000-0933.2009.11.054
https://doi.org/10.3321/j.issn:1000-0933.2009.11.054
https://doi.org/10.3321/j.issn:1000-0933.2009.11.054
https://doi.org/10.3321/j.issn:1000-0933.2009.11.054
https://doi.org/10.3321/j.issn:1000-0933.2009.11.054
https://doi.org/10.3321/j.issn:1000-0933.2009.11.054
https://doi.org/10.3321/j.issn:1000-0933.2009.11.054
https://doi.org/10.3321/j.issn:1000-0933.2009.11.054
https://doi.org/10.3321/j.issn:1000-0933.2009.11.054
https://doi.org/10.3321/j.issn:1000-0933.2009.11.054
https://doi.org/10.1016/j.scitotenv.2022.156788
https://doi.org/10.1016/j.scitotenv.2022.156788
https://doi.org/10.1016/j.scitotenv.2022.156788
https://doi.org/10.1016/j.scitotenv.2022.156788
https://doi.org/10.1016/j.jclepro.2017.11.133
https://doi.org/10.1016/j.jclepro.2017.11.133
https://doi.org/10.1016/j.jclepro.2017.11.133
https://doi.org/10.1016/j.jclepro.2017.11.133
https://doi.org/10.3321/j.issn:0375-5444.2009.08.004
https://doi.org/10.3321/j.issn:0375-5444.2009.08.004
https://doi.org/10.3321/j.issn:0375-5444.2009.08.004
https://doi.org/10.3321/j.issn:0375-5444.2009.08.004
https://doi.org/10.3321/j.issn:0375-5444.2009.08.004
https://doi.org/10.3321/j.issn:0375-5444.2009.08.004
https://doi.org/10.3321/j.issn:0375-5444.2009.08.004
https://doi.org/10.3321/j.issn:0375-5444.2009.08.004
https://doi.org/10.3321/j.issn:0375-5444.2009.08.004
https://doi.org/10.3321/j.issn:0375-5444.2009.08.004
https://doi.org/10.1016/j.jclepro.2020.123943
https://doi.org/10.1016/j.jclepro.2020.123943
https://doi.org/10.16516/j.gedi.issn2095-8676.2022.04.015
https://doi.org/10.16516/j.gedi.issn2095-8676.2022.04.015
https://doi.org/10.16516/j.gedi.issn2095-8676.2022.04.015
https://doi.org/10.16516/j.gedi.issn2095-8676.2022.04.015
https://doi.org/10.16516/j.gedi.issn2095-8676.2022.04.015
https://doi.org/10.16516/j.gedi.issn2095-8676.2022.04.015
https://doi.org/10.16516/j.gedi.issn2095-8676.2022.04.015
https://doi.org/10.16516/j.gedi.issn2095-8676.2022.04.015
https://doi.org/10.16516/j.gedi.issn2095-8676.2022.04.015
mailto:18810425965@163.com
mailto:18810425965@163.com

	0 引言
	1 工业园区碳排放核算建模
	2 工业园区碳排放影响因素分解建模
	3 工业园区“双碳”转型路径规划建模
	4 算例
	4.1 数据来源
	4.2 能源结构与消费分析
	4.3 碳排放量与碳排放强度核算
	4.4 碳排放影响因素分析
	4.5 “双碳”转型路径规划

	5 结论
	参考文献

