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Abstract; This paper, based on 2011 to 2024 data, uses vector auto-regression ( VAR) model to study the dynamic
interaction between renewable energy and industrial structural optimization aiming at revealing if there is a long-term
balance, recognizing the conducting path and intensity of their mutual influence, which can provide references for

advancing energy transformation and industrial upgrade. A VAR model with multiple variables is established to explore
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their dynamic interaction among key variables like renewable energy consumption proportion, industrial structural
advancing index via impulse response function and variance decomposition, with unit root test and co-integration
methods are used to verify the data stability and long-term balance. Improvements of renewable energy development
dramatically improve industrial structural optimization, continuously rising in the long term. Impulse response analysis
indicates that it may strike the existing industrial structures at the beginning but will convert to a drive to advancing and
greening industrial structures over time. Meanwhile, industrial structural optimization can return favorable marketing
environment and supportive policies for spreading renewable energy technologies and expanding industrial scales. Both
form a mutual improving mechanism, verified by variance decomposition from a perspective of fluctuation contribution.
As forecasting period goes longer, development of renewable energy largely contributes to the fluctuation of industrial
structural optimization, suggesting it is a rising driver for upgrading industrial structures, and industrial structural
optimization also impacts the fluctuation of renewable energy development. In conclusion, renewable energy
development has a dynamic connection and positive response with industrial structural optimization through mutual

improvement and co-integrated evolution, advancing economy to a low carbon, effective and sustainable way, offering
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references for making comprehensive policies covering energy security and industrial competitiveness.
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Fig. 1  Share of installed renewable energy capacity
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Table 1 VAR model results

HiH LNINS LNRIC
LNINS ( -1) 0. 338 245 29.214 64
(0.220 52) (16.327 5)
[1.533 88] [1.78929]
LNINS ( -2) 0.053 763 -38.918 49
(0.287 54) (21.289 8)
[0. 186 98] [ -1.828 03]
LNINS ( -3) -0.050 921 19.782 79
(0. 189 44) (14.026 2)
[ -0.268 8] [1.410 41]
LNRIC ( 1) -0. 008 227 0. 627 292
(0. 004 86) (0.360 04)
[ -1.691 81] [1.74227)
LNRIC ( -2) 0.023 002 * 0. 162 497
(0. 007 96) (0.589 07)
[2.891 21] [0.275 85]
LNRIC ( -3) 0. 029 720 ** -0. 617 435
(0. 007 30) (0.540 75)
[4.069 47] [ -1.141 82]
C -0.380 679 *** 6.267 762
(0.059 34) (4.39379)
[ -6.41501] [1.426 51
LA 0.992 483 0. 844 017
PR 5 s 2K 0.981 206 0. 610 043
B2 T 0. 000 126 0. 688 439
TR bR R 0. 005 603 0.414 861
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Table 2 Comprehensive criteria for VAR model lag order

lag  Logl IR FPE AIC sc HQ
0 13.32504 NA 0. 000 438 -2.059098  -1.986754  —2.104 701
1 29.18113  23.063 41 5.21x1075  -4.214751  -3.997718  —4.351 561
2 35.202 99 6.569302  4.05x10°5  -4.582362  -4.220639  -4.810378
3 48.492 39 9.665014* 1.03x1075* —-6.271343* -5.764931* —6.590 565 *
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Table 3 VAR model stability

FRIERR 1
—-0.247 083 -0.919 494i 0.952 113
—-0.247 083 +0.919 494i 0.952 113
0.942 145 0.942 145
0. 690 303 -0.527 7071 0. 868 903
0. 690 303 +0. 527 7071 0. 868 903
-0.863 049 0. 863 049
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Fig. 2 VAR model stability
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Table 4  Variance decomposition of LNINS

Wi BOERTER LNINS LNRIC
1 0. 005 603 100. 000 0 0. 000 000
2 0. 007 320 84.541 00  15.459 00
3 0. 009 772 62.259 05  37.740 95
4 0.019 932 25.15579  74.844 21
5 0. 024 530 19.45739  80.542 61
6 0.027 570 21.70250  78.297 50
7 0.031 144 21.639 65  78.360 35
8 0. 032 382 20.237 01 79.762 99
9 0. 032 392 20.240 54 79.759 46

10 0.032 514 20.43587  79.564 13

%£5 LNRIC HFEHR
Table 5 Variance decomposition of LNRIC

WE wER R LNINS LNRIC
1 0.414 861 28. 882 66 71. 117 34
2 0. 469 938 22.766 49 77.233 51
3 0. 500 038 26.907 55 73.092 45
4 0. 530 236 26. 467 08 73.532 92
5 0. 565 837 24.171 91 75. 828 09
6 0. 574 247 25.649 23 74.350 77
7 0. 578 551 26.750 94 73. 249 06
8 0. 589 089 25. 809 94 74. 190 06
9 0. 592 585 25.551 01 74. 448 99
10 0.592 720 25.571 60 74. 428 40
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