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Abstract
With the global emphasis on green sustainable development and the advancement of China’s “dual
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carbon” goals, corporate green sustainable development has become crucial for regional transfor-
mation. Industrial-dominated provinces, which contributed significantly to China’s early economic
growth, now face severe environmental pollution and slow GDP growth. These issues are incon-
sistent with China’s current development direction and present considerable challenges. Therefore,
such provinces must consider promoting green transformation in enterprises. This study analyzes
the relationships among energy, economy, and the environment by applying a system dynamics
model and using Vensim software to simulate corporate green sustainable development in Shanxi
Province. Data were sourced from the Statistical Bulletin on National Economic and Social Develop-
ment of Shanxi Province, with the simulation period set from 2004 to 2034. Focusing on different
levels of investment in environmental pollution control and varying investment ratios in the ter-
tiary industry, eight policy scenarios were designed. By adjusting these variables, comparative
charts were generated for observation and analysis. Ultimately, strategies for corporate transfor-
mation under green sustainable development conditions were proposed.
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Figure 1. Causal Loop Diagram (CLD)
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Figure 2. Stock and Flow Diagram (SFD)
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Table 1. Main variable types in Shanxi’s green transition system
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Table 2. Model variables and their numerical calculations

2 RATBRHYENE

e Bl TR Ep
HAR 1.10% HY 2004~2017 45 F¥{E o E g B

HY 2004~2017 E55— =~V 341E/

R e 0 Q451
AR S02% B 2004-2017 FRE AP R PR o
s by 0 X 2004~2017 4528 — - F 9/ g
| €578 454 40.08% By 20042017 4E [ 5 T 40 TH HHE S HE B
o= PR 54.90% B 20042017 38 ==L FE9 e R 52 L

Y 2004~2017 S [ 58 7 7= 8 5P 341
I35 Yevh B T L A7) 1.32% HY 2004~2017 F=-FI{E I 45 525 0k B Gt %
ByEkUE: AL R, ILTPEE 2004~2017 4 EH RE G2 KRG A2]-[15].

DOI: 10.12677/sa.2025.1412353 163 gt 5N A


https://doi.org/10.12677/sa.2025.1412353

ket 5

3. HEEH
3.1, {RBRR —EUR R

N Y AT LANGCREAT 5 7R 47 O E 2 BN R 0 R G0 AR R, AN SO G i ik AT SUse 1k
ko MR IR B 5 G AR B 55 =P U B PN, AR IR R . SRR LA E V5 4
BN AZX NS BN, AT A SEPR AR T ), DRt AR

1) SRR HERREEY

el 3 foR, ASCHIRES Y IR BT LLG TR 15%80 iR 50%, JEEM LRI, Xk
KUK A5 Rea B BT LU N 1 B A S Qe g, nlAl 3 hi R s R, ik
DA, 5 G et PR i B BE L] Y AR AL U AR T B

bEEZ 7Ny

200
—

g 100 %gz/r ' }
-

|| |

o |

20042006200820102012201420162018 202020222024 2026 202820302032 2034
Time (4F)

TS QeI PRI Gt B BT LB T 15%

—— TSN PRI YA B BT LB FiE50%

—— IR I

Figure 3. Sensitivity test: adjusting environmental pollutants
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Figure 4. Sensitivity analysis: adjustment of tertiary industry investment ratio
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Table 3. Ratios of industrial investment, fixed asset investment, and pollution control investment
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Figure 5. Increase in pollutants—tertiary industry investment ratio as the sole variable
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Figure 8. Green GDP under the dual-increase condition
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Figure 9. Increase in pollutants under the one-increase-one-decrease (tertiary industry ratio decrease) condition
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Figure 10. Green GDP under the one-increase-one-decrease (tertiary industry ratio decrease) condition
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Table 6. Comparison of green GDP data between jl101 and j1106
5= 6.j1101 5 jllo6 Fr154R & GDP HiExttt

Time £{5, GDP: 4kt GDP: Time £E{5 GDP: £{5, GDP:
(FF) jlio1 jll06 (%F) jlio1 jll06
2004 3130.94 3121.23 2020 14300.90 14297.90
2005 3832.98 3824.42 2021 14994.60 14991.80
2006 4533.89 4526.25 2022 15687.90 15685.10
2007 5234.48 5227.59 2023 16380.70 16378.00
2008 5934.93 5928.66 2024 17073.10 17070.50
2009 6635.10 6629.36 2025 17765.00 17762.60
2010 7334.83 7329.53 2026 18456.50 18454.20
2011 8034.02 8029.11 2027 19147.60 19145.40
2012 8732.63 8728.04 2028 19838.30 19836.10
2013 9430.63 9426.34 2029 20528.70 20526.50
2014 10128.00 10124.00 2030 21218.60 21216.50
2015 10824.90 10821.00 2031 21908.10 21906.10
2016 11521.10 11517.50 2032 22597.20 22595.30
2017 12216.80 12213.40 2033 23286.00 23284.10
2018 12912.00 12908.80 2034 23974.40 23972.50
2019 13606.70 13603.60

4. ZRERE

XS ARSI EE AL, Wi FH R G 8) 1R, IR Vensim AR EE 10 LLPE 2 Al 4 ¢l Rp 4k
RIEHIIEIAER] T LR 4553

MRGEN I ME, TGRSR EFE R AT B B T IEE R G R . SRR
]

PhlF) A “ 454 - YR ER” XUIE] e SEI S L B R S AR R AR o [R5 == b 4% 55 L) 5 3R 505
GBI T LLBIGIO05), BBEWEE gt - BRIRZE R - 5 Rt MR aREg S 2T K - 54
Jll - YEEREN - REE G (P [ B, TR R RN, TEKHASE ISR 6 GDP S KAk 515 4 S A i/
ks

PBUREAR, B 50 ARG, AT =k Hu ] 10 1)ih B B (1103) 2 g i K AR
Wi, AR HRCRAE S — A B AL (U 1106, jH07)2 i B EHITS, REAELEN B RBEE T FEFRK.

BTG Y B BN TR RE P2 TR SR e, 38 PR Y5 Yy B 58 (1 3 I AN SRR A 75
R hn &b I 2868 GDP 15 28852 . Rk, FIAORIETT b s, M PR E - 53R - 4
IR B RVEIEIINLE], A RO X 5% i B R R L 22 2 1%

s B AR = AR BT R 8, I 1A = AE A 2 S A GDP I EAER
0 BTG BT 0, 21 2030 4F, LpHE 28 = s e & GDP LLEA SR 75%, HECAZEBFIEK T F

DOI: 10.12677/sa.2025.1412353 171 gt 5N A


https://doi.org/10.12677/sa.2025.1412353

ket 5

BERANF). Kk, EBOLTEE 7R E SO R BRI, SR “Aiiie + YR HERIL” XU IR S 5
W, FEAEANFR R Bl B PR BUR I SEitisR i, LS| T RGE RS 0] RRa A R AR

SE K

11 BhEnfa. 2 T SRR 07 B 5T [D]: [l A8 3], K RIEH T K%, 2020.

2
3
4

(5]

(1]
(2]
(3]
(4]

PG4 Geit ).
e R G R.
PG48 Geit ).
P E SR,
LPE RS R.
PG Geit ).
g Nay =R
PG48 Geit ).
IR Ay
TR Nag
PG4 Gevt ).
IRy
WLPEE SR,
PG4 Gevt ).

7G4 2017 A APkt kK RSk ARk([Z]. 2018-01-07.
tL7E48 2016 4 H R 2 KRG THAK[Z]. 2017-01-07
L7648 2015 A EH R KRG AR[Z]. 2016-01-07
thvi% 2014 FH REF M2 KRG AR[Z]. 2015-01-07
L7648 2013 S E R KRG T AK[Z]. 2014-01-07
th7E4 2012 A H At kK ESTHATR[Z]. 2013-01-07.
thvi%g 2011 FEREF M2 KRG AR[Z]. 2012-01-07
tL7E4E 2010 4 H AP AL R RS THATR[Z]. 2011-01-07.
.2010-01-07.
.2009-01-07.
.2008-01-07.
.2007-01-07.
.2006-01-07.
.2005-01-07.

7848 2009 4 EH RA G M2 KB G AR[Z
L 7§44 2008 FEE KA Tt 2 KBS AHR([Z
7§48 2007 - E RA T ML 2 KBS AR[Z
7848 2006 - EH RA G2 KBS AR[Z
7§45 2005 4 E KA Tt 2 KRG AR([Z
a4 2004 1 REF A2 K RGTHAIR(Z

[ e ol e |

PIVRET . RUEEEE T S A P R IR S5 b 4 0 5 PR A B R 5 AT L [D]: [l 22 A 30, R KRB TR,

2019.

T3, FET RGBS A AR I PP B 7 [D]: (WA A8 5], K% KIEEL TR, 2016.

DOI: 10.12677/sa.2025.1412353 172

giit 5N


https://doi.org/10.12677/sa.2025.1412353

	企业绿色可持续发展的仿真研究
	摘  要
	关键词
	Simulation Research on Corporate Green Sustainable Development
	Abstract
	Keywords
	1. 绪论
	研究背景及目的

	2. 系统动力学模型的构建
	2.1. 模型建立分析
	2.1.1. 模型构建思路
	2.1.2. 因果回路图
	2.1.3. 系统存量–流量图
	2.1.4. 参数设置与函数关系


	3. 仿真模拟
	3.1. 模型测试——敏感性测试
	3.2. 情境设计
	3.3. 仿真结果输出与分析

	4. 结论与展望
	参考文献

