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Abstract

As global geopolitical competition for critical minerals intensifies and domestic resource security
constraints continue to tighten, comparing the high-quality development levels and government-
enterprise coupling coordination mechanisms of critical metal industries in Guangxi, Yunnan, and
Jiangxi holds both theoretical and practical significance. This paper constructs a cross-scale nested
evaluation framework that integrates the macro industrial environment with micro enterprise vi-
tality. The entropy-weight TOPSIS model is employed to quantify industrial development quality, a
coupling coordination model is introduced to characterize the co-evolution of government-enter-
prise systems, panel fixed-effects LSDV regression and grey relational analysis are applied to iden-
tify endogenous driving factors, and an ARIMA model is used to conduct medium- and long-term
trend forecasting. The results show that Guangxi’s critical metal industry has achieved steady score
improvements through capacity expansion, yet its innovation shortcomings cause its comprehen-
sive strength to lag behind Jiangxi. Jiangxi follows an innovation-driven development model, while
Yunnan pursues a resource-expansion racing model. The system coupling degree among the three
provinces remains high over the long term, and the coordination degree exhibits a V-shaped fluctu-
ation. Under the baseline scenario, Guangxi’'s government-enterprise coupling coordination degree
could reach 0.85 by 2030. On this basis, four pathways are proposed: strengthening independent
innovation premiums, optimizing policy transmission links, cultivating leading enterprises in a dif-
ferentiated manner, and deepening inter-provincial industrial coordination, thereby providing
quantitative support for the upgrading of regional critical metal industries during the 15th Five-
Year Plan period.
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Table 1. Macro-level evaluation indicator system and corresponding weights
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Table 2. Micro-level evaluation indicator system
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Table 3. Key Characteristics of different dimensions of high-quality development in Guangxi’s critical metals industry
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Figure 1. Trends in the dimensions of high-quality development of Guangxi’s critical
metals industry, 2011~2024
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Figure 2. Trends of composite scores for high-quality development of the non-ferrous metals industry in Guangxi,
Yunnan, and Jiangxi provinces, 2011~2024
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Figure 3. Dimensional comparison of high-quality development in three provinces
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Table 4. Comparison of competitive landscapes for high-quality development among Guangxi, Yunnan, and Jiangxi provinces
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Table 5. Descriptive statistics of macro and micro measurements for the critical metals mdustry

5. KRBERAAR MM E A 5t 4h

ITIIRIEA BE i /ME >IN
FEMEE1351(U1) 0.6051 0.0466 0.5497 0.6612
G £,(U2) 0.3831 0.3558 0.0678 0.8265
ERIEENA(SY)) 0.4745 0.1213 0.3592 0.6387
BT Elk(U2) 0.4375 0.1861 0.2718 0.7555

WA S R IE R, = KISk A R & R B, Gl 4. R85 H AR I A% O is 5%
s )E Al BAKP SRR, PPRBAREEK, 5 X0 S =k e e o m 32
& F LA RS, EAFI G SR BRI T &K mor Rl LEE KRS 1
55, GUF BR) SR R UM TAT W RN . BARRE, Mg SCHE &R Ak R R B B 5 T4
BEREERAAN, KRS WEAAR, RIER TR F AR R E R E %
i B R A [12]
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Figure 4. Comparison of micro-level enterprise vitality scores
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Table 6. Measurement results of the macro-micro coupling coordination degree in Guangxi’s critical metals industry
6. I AXBERESUARWIBEAENELSR
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DOI: 10.12677/5a.2026.158185 138 Gt 58


https://doi.org/10.12677/sa.2026.158185

TP

ST AT WKW AL R J5 S b, MOMEE 5005 T, 5EMMRIEAL, PR
PREE 0.5249, V& NGhGRUMAIXIE], PE K BB . 2024~2025 4F, BEE LIBCE 5SS 00 L EEih, %
MAESSEE, kSR, WMEIEE, RERTSE 0.7574, FENFLPE, B FEEE
R BB L, s 5.

2021-20255F ] A X R E R A MBS AL RINT

. ENMFESS U
. WAENES U2)
== BEMAE OF)

0.8 0.8

&Ko Lo 6
%ﬁ =]
= il
2 do
S 0.4+ 0.4 8%

0.2 A 0.2

0.0 - =00

2021 2022 2023 2024 2025

Figure 5. Trajectory of macro-micro coupling coordinated development of Guangxi’s critical metals
mdustry, 2021~2025
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Figure 6. Grey relational degree test of macro and micro subject development
E 6. RHMEMRLRKEXKEKRIE

I"EXRERBEHBA N AE2026-2030F00 (ARIMALRA!)

—e— 2021-2025Fi LB A MARE
-8~ ARIMAZHEFUR
95% 8
— M E (R
/- ______ -n
\
0.75 1 / \
/ \
’ \
o /I \\
= i N
g 0.70 4 % 5
7 \
4o ’ 3
’

B V7 \

0.65 I’ \\

: e 4 ]
0.60 -
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Figure 7. Scenario forecast of government-enterprise coupling coordination degree for Guangxi’s critical met-
als during the “15th five-year plan period”
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