1% E2W EhAREREE Vol. 11 No.2
2024 4E 3 A SOUTHERN ENERGY CONSTRUCTION Mar. 2024

5| AR ok, AR, B Ik, S BORYLA T GIR A7 M B Y b X 22 T 43 B (J]. 7 RE TR A%, 2024, 11(2): 179-188. HUANG Bin, ZHAO Wei,
LIAO Lida, et al. Analysis on regional difference of the whole PV industry chain from the perspective of policy [J]. Southern energy construction, 2024, 11(2):
179-188. DOI: 10.16516/j.ceec.2024.2.18.

R A TR E LR X E R %5t

g, M EAKE, WE R WAL
(1. kI KRF RS H TSR, Hd KV 410004;
2. M KF TR, BAA L FEEET 5095)

FE: [BH] “Wa” B A FRRRARRE T —FHBE, RASELALERRAEA, AT B BT K2t
AR Z AL XF, AREA—REEZEARS . RHRRAGIER, RAMR SRR E ALY H ik, {2
I RBEH KL FTHMAE, FAARF LGEHLE, RLMEREF MR STNBALRGABELSRE, [FEIL
FaF P E 6 R AT BRI S AT, IR AR LB A R RZ A SEA A 2000—2021 S A K
L33 EHEASLG Y, 2 DEABRARTHEEINFTHFELRZ LM A BN S ; FAH R ER
EESAERARRREBF AR Z L F TidLalHR IO RRAF a, [ERIFAZEN: BCRAME R
REFESLGUAH LB AEARE, 5AFREGLELERREMAXE, BHRLENAARL, FALE-ZHBE Z
T, [FEIR]EZRGEAREARAHE @B E A E, HFEESRRLRATEEG = LR A,
KER: bR, @EEA,; A7 RESH; BURAE; Wk

FESHES: TKS1; F206 XHkFRERD: A XEHS: 2095-8676(2024)02-0179-10
DOI: 10.16516/j.ceec.2024.2.18 OA: https://www.energychina.press/
WX 4R

Analysis on Regional Difference of the Whole PV Industry Chain from the

Perspective of Policy
HUANG Bin"?, ZHAO Wei', LIAO Lida"™, XIAO Meng', HUANG Jialiang', XIE Peiling'
(1. School of Energy and Power Engineering, Changsha University of Science and Technology, Changsha 410004, Hunan, China;
2. School of Engineering, University of South Australia, Adelaide 5095, Australia )

Abstract: [Introduction] The "carbon peak and neutrality" strategy has put forward a new path for China's energy development, which
restricts the use of traditional fossil energy, and promotes the Chinese government to increase its support for the development of the new
energy industry. Photovoltaic, as a new energy which is the most accessible and has the widest coverage, has become the first choice to
solve the current energy and environmental problems. However, if we want to increase its market scale and realize the vigorous
development of photovoltaic industry, it is necessary to find out and solve the pain points and difficulties of the current stage. [Method]
China's policy on the whole photovoltaic industry chain was combed and analyzed to explore the shortcomings of the photovoltaic
industry incentive policy. Based on the data from 33 sample enterprises in the A-share market from 2000 to 2021, the DEA model was
built and the integrated innovation benefits and scale benefits of China's PV industry under the guidance of policy were explored. And
using the panel regression analysis method, the different impacts of different regional policies on the innovation capacity of the upstream,
middle and downstream enterprises of the PV industry. were explored. [Result] The research shows that the policy subsidies have a more
significant impact on the innovation benefits of upstream photovoltaic enterprises, which is positively correlated with the development of
enterprises in the eastern region. While in the western region, the opposite is the case, and there are certain regional differences.

[Conclusion] It is necessary to improve the preferential policy strength in the photovoltaic technology innovation level, and carry out a
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reasonable industry chain planning and layout in combination with the regional advantages.
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Tab. 1 DEA index descriptive statistics
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Tab. 2 Integrated innovation benefit of China's photovoltaic

industry
Gy BARBEETE MBIEESER) LG AR0E©0) MUBLIRENZ %L
2008 1.000 0.658 0.658 0.581
2010 0.458 0.554 0.249 0.381
2011 0.188 0.256 0.048 0.127
2012 0.158 0.290 0.046 0.188
2013 0.163 0.419 0.069 0.267
2014 0.160 0.600 0.096 0.405
2015 0.692 0.801 0.555 1.511
2016 0.577 0.835 0.476 3.069
2017 0.488 0.834 0.383 1.043

variable N mean sd min max p50
Peo 162 580.85 503.09 40.00 2578.00 395.00
Inv 162 3.31 4.46 0.09 25.92 1.71
Pat 162 51641  771.57 1.00  3494.00 238.00
Inc 162 52.97 84.15 0.18 545.83 22.08
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Tab.3 2015—2020 Enterprise technology benefit of the whole
photovoltaic industry chain - TE

A0y [-37F i TiF
2015 0.993 0.858 0.723
2016 0.696 0.482 0.746
2017 0.539 0.437 0.664
2018 0.637 0.520 0.640
2019 0.507 0.543 0.582
2020 0.480 0.487 0.546

F 4 2015—2020 FE AR FER L MR 2E-SE
Tab.4 2015—2020 Enterprise scale benefit of the whole
photovoltaic industry chain - SE

O LiiF i M
2015 0.987 0.631 0.958
2016 0.690 0.756 0.907
2017 0.539 0.724 0.812
2018 0.689 0.631 0.816
2019 0.827 0.626 0.787
2020 0.887 0.601 0.793
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Tab.5 2015—2020 Enterprise integrated benefit of the whole
photovoltaic industry chain - OE

ARy i i TiE
2015 0.980 0.556 0.687
2016 0.505 0.328 0.699
2017 0.382 0.274 0.557
2018 0.407 0.353 0.535
2019 0.405 0.353 0.487
2020 0.397 0.238 0.466
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Tab.6 2015—2020 Enterprise scale reward coefficient of the

whole photovoltaic industry chain

4y 3 il i
2015 0.809 1.512 2.155
2016 0.900 1.135 4.637
2017 0.794 0.926 1.653
2018 0.644 0.952 1.830
2019 0.612 1.458 1.855
2020 0.694 1.550 1.783
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Tab. 7 Explaining variable correlation matrix

variable Subsidy Lever Size Age
Subsidy 1.000 - - -
Lever -0.114 1.000 - -
Size —0.136 0.425 1.000 -
Age 0.069 —0.181 —0.300 1.000

4.3 HiRMESIT
L Stata FF AT ST, S5 WL 8, £
P AT
* 8 EREIERER ST

Tab. 8 Panel regression index descriptive statistics

variable N mean sd min max
Inno 313 2.472 11.578 0.000 93.128

Subsidy 313 0.035 0.297 0.000 5.104
Lever 313 0.505 0.223 0.067 2.861
Size 313 22.565 1.229 19.227 25.196
Age 313 18.629 5.789 10.000 29.000

1) W& % B AR iE 22 8 11.5775, i e /ME N
0.0003, ft KAE M 93.128 1, AT WLt [ G AR Al 22 i)
FIRIHTRE J1 22 5K

2) B NI e /MEL R 0.0000, fe K AE M 5.103 5,
Tk B e ] SBORE G ER 7 A A5 £l A I 25 531)
K, BURHMYETE SR A P (8 43 A A 34946

3) 4l 4 BFT AT FRRASE 5 0 25 43 591 R 0.2225
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Tab. 9 Panel regression results Tab. 10 Test for spatial heterogeneity
variable K Inno _F¥ifInno Fiiflnno  FiifInno variable Z<¥BInno 1% Inno PE#BInno
Subsidy 15.998*** 12.181%** 3.412%* —4.409%* Subsidy 14.673%** 153.662*** -1.593
—8.460 —4.130 —2.090 (—2.310) -6.910 —27.100 (—0.420)
Lever 4.955* —9.521 —0.186 —1.047%* Lever 4.761 2.983 —0.947
-1.780 (-0.940) (-0.630)  (~2.600) ~1.460 -1.370 (-0.950)
Size —2.499%** —6.481%**  —(0.222%* —0.003 Size —4.155%%* —0.856%** —0.143
(—4.840) (-5.310) (-2.480)  (~0.070) (—5.860) (-3.580) (-1.270)
Age 0.295%** 1.046%** —0.006 0.004 Age 0.700%** —0.364%** 0.031
—2.940 —3.170 (—0.240) —0.610 —4.740 (—5.050) —0.460
Constant 50.315%** 133.434%*** 5.424%* 0.806 Constant 80.086%** 22.232%** 3.322
—4.270 —4.740 -2.520 —0.960 —5.050 —4.860 —1.000
Observations 313.000 106.000 92.000 115.000 Observations 224.000 45.000 44.000
R-squared 0.293 0.443 0.170 0.200 R-squared 0.367 0.969 0.252

t-statistics in parentheses **% p<0.01, ** p<0.05, * p<0.1

Standard errors in parentheses **% p<0.01, ** p<0.05, * p<0.1
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