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Abstract

Under the backdrop of global carbon neutrality, this study conducts a comparative analysis of the
coordinated development mechanisms of the 3E (Economy-Energy-Environment) systems in China
and the UK. The research innovatively employs a partial cross mapping causality inference method
to identify direct causal relationships among variables and utilizes complex network theory to con-
struct a causal network model for the 3E system spanning from 1990 to 2024. The core methodo-
logical contribution of this study lies in providing an integrated analytical framework encompass-
ing “causal identification-network construction-risk quantification” for research on the 3E system.
The findings reveal that China’s system exhibits an energy-driven economic characteristic; however,
its capacity for environmental regulation is relatively weak. In contrast, while there is significant
coordination between clean energy and ecological environment in the UK, connections within high-
tech industries are insufficient. The systemic risk associated with China’s system is measured at
0.5397, which is higher than that of the UK at 0.4948, indicating that China faces more severe chal-
lenges related to systemic risks. Furthermore, both countries demonstrate a network intermediary
centrality generally below 0.15, suggesting that future efforts should focus on strengthening inter-
activity among elements within these systems. This study elucidates the internal linkage relation-
ships and risk impacts inherent in the 3E systems of China and the UK, thereby providing both the-
oretical foundations and practical value for global climate governance.
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Figure 1. PCM principle framework diagram
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Figure 2. 3E system evaluation index system
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Figure 3. Chinese 3E system causal network
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Figure 4. The 3E system causal network of the United Kingdom
4. 3%[E 3E RGERMLE

DOI: 10.12677/5a.2025.149268 197 it 5N A


https://doi.org/10.12677/sa.2025.149268

ot

B

&

BT R B S04, 7E 5710, AYJ GDP. GDP 254548 hR LA A BRI WAL & . HE 2 Re 5 5
W bn e i E B b TRz 0o i . 72K 3+, FE 3E KRG HNAT R4 L & (W A5 GDP. GDP &
BN BEATRE) B A B2 W RO ERHE, FEEERORRIUAAT mURAREIK . X — W48 S5 HRHE R
i, Z3F RGE 3E ARG MENA RIS AL FA% 0o, X R G0 B AA LA S 5 i 3R SV R 42 2808
PR 1) 28 B 2R R AR, SR 2 ER B HORH. AR, TR E, nHARFEHAEE. 6
VERFE . RRR AL RS STE RGP RIS R SCEAE A . X RUEEEBOR, RN R A 1 R AR
it o

TR 4, JEE 3E KRG INREIR RS M RGT (0T AR REVRTHFER . REURIRIE . RETR LN &
N3] CO) IR H A A ZE H 1 s b O PR I, IR AR B ) PR R, HT B RECR . IR R WIRRIR R4t
H5HIRE ARG E 3E RGFENIR RBP4 G5 AL E, XS BRI R R 1L 5
EHRESHEER . R, BERRGICARM, EREP 3E RAH RIEE SV /.

4.3. PILEFFEES#T

M 2 R R B e R iNE AR, U 3E RAERARRE. WAESE 4. FE 3E RGN
WA ERNEL 130 5% “FHSE 6.842, HBSh MR T0E; WEMSZEY/NT 05, BAMb. +E
FRIRAE RSB 0.42 & T oEE 1) 0.349, HE 3 RELM AHE 5 REREE/NME: 1 E 3E RGN
KB 1.766 /NTIEE Y 1.917, 15 BAL P &R, (HAp [E &G0 KK 0.5397 & T IE[E 1 0.4948, [
T I - B RS £ S 47 B RT R S BE R, BRARE IR . 2B xf b, 1 E 3E RG ML EH T B, 2
FHENGE. 5D, (HTIGSE & RGN Sl M EOE M, BRI, (EBAEBHE, K
FXTEAR . SRS, WE 3E KRG RMBIEL A RRE FAAEES, PEFEER AR, EE
CES RN S SRV TS SR

Table 2. Table of network topology indicators of the 3E system causal network between China and the United Kingdom
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Figure 5. The centrality indicators of causal network in the 3E system of China

5. E 3E RGERMLE O EERR

SBEEE - 0.47 0.13 1.
RINEER - 0. 44 0.50 0.14 1.
A AR - 0. 44 0. 46 0.12 1.
SETRIRTE - 0.42 0.55 0.03 1.
BN - 0.39 0.59 0.10 1.
SETRHLRL A - 0.39 0.53 0.03 1.
COZHEHRR - 0.36 0.45 0. 04 0.
AS9C02HEH - 0.36 0. 46 0.03 0.
S S BB - 0.31 0. 61 0.08 0.
3 IR L - 0.31 0.57 0.03 0.
- AFEALEH - 0.31 0.45 0.02 0.
Ko P - 0.28 0.52 0.02 0.
GDP - 0.28 0. 61 0.01 0.

GDPHEH 2 - 0.25 0.14 0. [0-4
SRR AL - 0.25 0. 60 0.00 )
BRHEIGRE - 0.19 0.50 0.02 )

£ {TGOPRLHERLER - 0.17 0. 46 0.01 0. 02

B BRI B At - 0.14 0.50 0.01
AAGDP - 0. .14 0. I44 0. .00 0.0
L RO b '

Figure 6. The causal network centrality indicators of the 3E system in the UK
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Figure 7. Randomly remove nodes
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Figure 8. Intentionally removing nodes
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