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‘I'he following convention in nomenclature is applied

+ Modeling variables b 3

« Modeling parameters 2

« Modeling sets xeX-SET
« General parameters not included in the model Xy,
Parameters

c  Specificcost [MCHF/GW]
f  Capacity 6w}

feu  Existing capacity 6w}

n  Number -]
t Time (b

€ Epsilon -

n  Efficiency (%)

7 Annualisation factor [year™]

Variables

€ Cost [MCHF]

F Installation size 6w}

F, Installation use [ % ]

Sets

A Actors

cosT Cost Investment, Operation and
Maintenance

DISTRICTS Districts

£ Market Flows

z Investments

LAYERS Layers (flows)

PERIODS Periods

ncA Regional Prosumers

R Resources

s System Configurations

STORAGE Storage-Technologies

TEC ‘Technologies

Subscripts

constr Construction

inv Investment

maint Maintenance

obj Objective

t Period

tot Total

w© Decentralized system

Q Centralized system
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Hadri LM test

Ho: All pancls are stationary Nurmber of pancls = 28
Ha: Some panels contain unit roots Number of periods = 18
‘Time trend: Not included Asymptotics: T, N -> Infinity

Heteroskedasticity: LR variance: Not robust (not used)

Statistic
FEC 315850 0.0000
SRNWEN [ 49.8685 0.0000
EIMPD 285739 | 0.0000
PEC 432944 0.0000
 NGRNHE | 315655 | 0.0000
GDPCAP 418524 0.0000
ENPROD | 48,0593 0.0000

The results of the Hadri LM, test (large statistics and p-value of 0.0000) indicate that the null hypothesis can be rejected for all variables. This means that there is strong evidence that some panels
are non-stationary and contain unit roots.
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Determined effect

Proposed policy

Policy implementation by constituent
elements

HI Dependence on energy imports (as countries become
more dependent on imported energy, their total energy
consumption tends to increase)

FEC ~ EIMPD (§ >0)

'H2 Energy productivity (improving energy use efficiency
can reduce total energy consumption)
FEC ~ ENPROD (§ <0)

Reducing dependence on energy imports by
promoting local renewable energy sources and
diversifying import sources

Promote energy efficiency measures in all sectors of
the economy, including through efficient
technologies, strict regulations and financial
incentives.

Encourage exploration and exploitation of local oil and gas
resources where possible.
Develop biofuel production capacity to reduce dependence
on fossil fuel imports.

Imposing minimum energy efficiency standards.
Retrofitting energy-efficient industrial equipment.
Promoting energy efficient technologies.

H3 Share of renewable energy in gross final energy
consumption (use of renewable energy can boost total
energy consumption due to possible cost savings and
efficiencies)
FEC ~ SRNWEN (B >0)

Hi Net greenhouse gas emissions (high energy
consumption contributes to increased greenhouse gas
emissions)

FEC ~ NGRNHE (B >0)

European governments should continue and increase
support for renewable energy, ensuring that
infrastructure and regulations are adapted to facilitate
its efficient integration.

Implement policies to reduce greenhouse gas
emissions by promoting energy efficiency and low-
emission energy sources.

Providing grants for the installation of solar panels, wind
turbines and other renewable energy technologies for
households and businesses.

Implementing a system of guaranteed tariffs for electricity
from renewable sources, providing a fixed price per kWh
for green energy producers.

Simplify permitting procedures and reduce bureaucratic
barriers for renewable energy projects.

Introduction of carbon taxes and emissions trading
schemes.

Investment in carbon capture and storage technologies to

reduce emissions from the industrial and energy sectors.
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Symbol Explanatiol Unit of measul Source
FEC Final energy consumption - Dependent Variable Million tonnes of oil equivalent per capita Eurostat (Eurostat, 2023d)
mep Energy import dependency % | Eurosat (Burostat, 2023b)
SRNWEN Share of renewable energy in gross final energy consumption % Eurostat (Eurostat, 2023i)
PEC [ Primary energy consumption Million tonnes of oil equivalent per capita Eurostat (Eurostat, 2023f)
NGRNHE Net greenhouse gas emissions %, (1990 = 100) Eurostat (Eurostat, 2023¢)
GDPCAP Real GDP per capita Euro per capita | Burostat (Burostat, 2023g)
ENPROD Energy productivity Euro per kilogram of oil equivalent Eurostat (Eurostat, 2023¢)

Souisce: Blabaiatod by the uiifkioes.






OPS/images/fenrg-12-1383314/fenrg-12-1383314-t002.jpg
Variable b] (B) random (b-B)

Difference
SRNWEN 00955 01923 00968 0.0000
EIMPD 00700 0.0786 l ~0.0086 0.0000
PEC I 04577 | 0.6562 ~0.1985 00050
NGRNHE 00249 00011 0.0260 0.0000
GDPCAP 0.0002 ~0.00001 ‘ 0.0002 0.0000
ENPROD I ~0.4829 0.3602 [ |

-08431 0.0000
b = Consistent under HO and Ha; obtained from xtreg. )

B = Inconsistent under Ha, efficient under H0; obtained from xtreg.

Test of HO: Difference in coefficients not systematic

[ s (6) = 1523.70

Prob > chi2 = 0.0000
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FEC

SRNWEN

EIMPD

PEC

NGRNHE

GDPCAP

ENPROD

_cons

sigma_u 66.412032

sigma_e 2.5422525

Fixed-effects (within) regression
Group variable: DMU
R-squared
Within = 0.8972
Between = 0.9983
Overall = 0.9976

corr (u_i, Xb) = 09912

Coefficient
00955
00700
04577
00249
0.0002

-0.4829

13.419

Rho 0.99853679 (fraction of variance due to u_i)

F test that all u_i

Std. err.

0.0390

00179

0.0076

00125

0.00008

02258

21235

0: F (27, 470) = 103.78 Prob > F = 0.0000

Number of obs = 504
Number of groups = 28

Obs per group

Min = 18
Avg = 180
Max = 18

F (6, 470) = 683.84

Prob > F = 0.0000

245
391
59.54
1.98
322
-2.14

632

Pl
0.015
0.000
0.000
0.048
0.001
0.033

0.000

[95% conf. interval]

00187

0.0348

04426

0.0002

0.0001

~0.9267

92468

0172

0.105

0472

0.049

0.0004

~0.0390

17.592
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Pathway relationship

Point estimate
(degree of explanation)

Bootstrap inspection

Lower bound of
the confidence interval

Upper limit of the
confidence interval

SN—ATT—BI 0.179 0.098 0295 #
ATT—BI-B 0.270 0.150 0423 bt

SN—BI-B 0.175 0.057 0313 "
PBC—ATT—BI 0.129 0.068 0215 e
PBC—BI—-B 0218 0.132 0358 -

| SN—ATT—BI-B 0.126 0.062 0236 #*
PBC—ATT—BI-B 0.091 0.046 0.161 #

Note: **p < 0.01.
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Note: *p < 0.05, **p < 0.01, ***p < 0.001.

Corporation Scale 0131 0835 0062 -1214 0039 ~0.769
Nature of corporation ~0.101% -1903 -0072* -2056 0064 -1847
Corporation development stage 0094 -2148 0.081 1407 0.098 1711
Zscore (BI) 0394+ 8331 0399+ 7896
Zscore (Field) 0122¢ 2161 0133 2379
Zscore (Habitus) 0,199 3410 0206% 3572
Zscore (Social capital) 0.091 1827 0.089 1813
BI x Field 0095 2042
BI x Habitus 0035 0745
BI x Social capital ~0.142+* -3520

sigF change 0002 0 0.003

sig. (Anova) 0.002 0 0.000
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SN PBC Bl sC

CRT ‘ -0171%* -0.202** ‘ -0222% ~0.146** -0219** -0.196** -0.182* -0.139**
‘ cs ‘ -0.112¢ ~0.124** ‘ ~0.180°* -0.077 ~0.154** ~0.093* ~0.101* -0.053
‘ CDs l 0.073 0.086 ‘ 0.a12¢ 0.034 0.116* 0.048 0.077 -0.013

Note: *p < 0.05, **p < 0.01.
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BI 0798
k ATT 0757 0779
‘ PBC 0728 0627 0790
SN 0678 0.664 0539 0.749
I B 0709 0656 0.610 0.601 0821

Note: The diagonal valties are the AVE aquare root of each variabie..
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Absolute fit index

Relative fit index

Simplicity index

Evaluation indicators

Actual value

Evaluation criteria

Xdf 1651 <3
GFI 0938 0.9-1
AGFI 0918 0.9-1
SRMR 00383 <0.08
RMSEA 0.042 <0.08
CFI 0976 >09
NFL 0942 >09
TLL 0972 >09
PCFI 0822 >05
PNFI 0793 >05
PGFI 0711 >05
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Hypothesis

o ATT—BI 0385

H2 SN—BI 0.244 "

H3 SN—ATT 0.456 | ol
‘ H4 PBC—BI 0.354 -
I H5 PBC—ATT 0.382 e
‘ H6 PBC—B 0.172 | *
[ 7 BI-B 0606

Note: *p < 0.05, **p < 0.001.
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Variable Category Quantity/pc Ratio/%

Gender Male 167 4601
Female 196 53.99

Agelyear <25 167 4601
26-35 161 4435

36-45 27 744

246 8 220

Educational attainment High school (technical secondary school) and below 5 138
Junior college 20 551

Undergraduate course 183 5041
Master's degree or above 155 4270

Position Senior management 2 634
Middle managers 77 2121

Grassroots managers 150 4132

Other | 13 ‘ 3113
‘Work experience/year Within 3 years 196 | 53.99
3-5 years (excluding 5 years) 60 1653

5-10 years (excluding 10 years) 62 17.08
10 years and above 45 1240

Nature of corporation State-owned corporation (including state-controlled corporations) 130 3581
Private corporation 146 4022

Foreign corporation 48 1322

Joint venture | 16 441

Else 23 634

Corporation Scale | Large 136 3747
Medium 13 3113

Small, Micro | 114 3140

Corporation development stage In the start-up phase 38 1047
In the growth phase | 157 4325

At maturity 156 4298

In decline 12 331
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Variable ~ Parameter significance Factor Topic Cronbach's a Compositional Convergent Average

estimation loading reliability reliability (CR) validity (AVE) value
Unstd. SE. t-value std. sMC
AT ATD 087|000 | s | 0775 o600 osa 082 o6 w7 on7
AT oses | ogey | mss | 0765 086
AT 1o 0797 06
SN oss oo | pas | o716 0513 osst osst 0560 395 0855
s s oo nem | 071 036t
EE T o751 0365
SN oo e | 0787 o619
SN dow oo npew | 073 osi2
PEC PBCI 1000 o788 oe 0869 0869 oe e ™
P2 aom | oger | s | o817 osss
P3| 091 0oy | 176 | 0794 0630
PRt 0sn | 0gey | msm | 0759 0576
TR 01 0626 0876 0875 os 1029 083
B2 w0 oo | 155 | 0766 ™
B3 w6 007 | 159 | 0780 o609
B4 s oge | vz | 081 o724
[T 0826 I 0361 o3l ost 275 o736
R s tes0 | os17 o668
B 105 0o 1950 | ™ o6y

Note: ***p < 0,001,
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Variable

dimension

Measurement item References

ATT ATT1

ATT2

ATT3

SN SNI

SN2

‘The corporation or sector values the response to disaster risk Wang et al. (2015)
‘The culture of the corporation includes a belief in undertaking social responsibility

Managers emphasize communication and cooperation with the government and the community

‘The corporation’s involvement in community resilience governance is positively guided and motivated by Ding et al. (2023), Li et al. (2023)
government publicity

‘The corporation’s involvement in community resilience governance is motivated by public media
expectations and coverage attention

The corporation’s involvement in community resilience governance s motivated by the support and
encouragement of industry associations

SN4

SN5

PBC PBC1

PBC2

PBC3

PBC4

BI BI1

BI2

BI3

Bl4

‘The corporation’s involvement in community resilience governance is motivated by the high level of
attention paid by customers to their corporations’ CSR performance, especially in terms of community

synergy

‘The corporation’s involvement in community resilience governance s influenced and driven by the active
involvement of other corporations in the industry

‘The corporation has the economic base to respond to disaster risks or provide assistance to the Singh et al. (2018)
community

‘The corporation has specialized professional and technical employees or volunteers with experience in
emergency disaster relief

‘The corporation can provide equipment or materials for emergency relief
‘The corporation is able to maintain close contact with the government and the community

The corporation is willing to pay attention to the information and policies related to community resilience Yang et al. (2020), Lou et al. (2022)
construction

‘The corporation is willing to actively organize or get involved in emergency training, emergency drills,
volunteer services, and other activities carried out by the community

‘The corporation is willing to provide equipment, materials, and funds in the process of disaster response

The corporation is willing to take the initiative to publicize their involvement in community resilience
construction

‘The corporation has gotten involved in activities or projects related to community disaster risk response Yang et al. (2024)

B2

B3

Field F1

B2

F3

Habitus H1

H2
H3
Social s1
capital
s2
s3

S4

‘The corporation has either purchased emergency equipment or set up funds or budgets for emergency
‘management

‘The corporation has carried out emergency response training for employees or has set up incentives for
employees who are involved in community disaster relief or construction activities

‘The streets and communities to which the corporation belongs have established proprietary platforms to |~ Kitchin and David Howe (2013), Hampton
seck support and assistance from corporations (2016)

Relevant government or community authorities have formulated relevant policies for corporations to
assist communities in coping with risks

Other corporations in the street or community to which the corporation belongs are generally actively
involved in community resilience construction

Corporations often communicate to their employees the need for community volunteers and community Kitchin and David Howe (2013)
services

Corporations are often involved in risk response activities or projects organized with the community

Corporations engage in good communication and cooperation with the government and the community
1 think there is currently mutual trust between government departments and corporations Kitchin and David Howe (2013)
1 think the current system of community resilience construction is relatively standardized

I think there is a well-developed network of participants in community resilience construction at this stage

1 think other corporations are actively involved in community resilience construction
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2014 106,446 106,586 013
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Source: the Brazilian Energy Research Company (EPE) and {(Renewable Energy Statistics 2022)).
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GDP per capita

Energy use

Energy use per capita

Share of renewables in final energy consumption

Energy intensity

GHG

GHG per capita

GHG per $1,000 GDP

Fossil fuel production

Fossil fuel production per capita

Ecological debt/reserve

Y T

GDP: PPP in constant 2021 international §
GDP: PPP in constant 2021 international § per capita

“Total energy produced in or imported to a country,
minus that which is exported or stored [T]]

Total energy produced in or imported to a country,
‘minus that which is exported or stored [T]] per 100
persons of population

Share of renewable energy in total final energy
consumption (%]

Primary energy use per GDP measured at purchasing
power parity in international-$ at 2017 [MJ/$2017 PPP
GDP]

Greenhouse gas emissions include carbon dioxide,
‘methane and nitrous oxide from all sources, including
land-use change measured in tonnes of carbon
dioxide-equivalents [toe]

Greenhouse gas emissions per capita include carbon
dioxide, methane and nitrous oxide from all sources,
including land-use change measured in tonnes of
carbon dioxide-equivalents [toe]

Greenhouse gas emissions include carbon dioxide,
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land-use change, measured in kilogramme of carbon
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Fossilfuel production in Terajoule [T]}: coal, crude oil,
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Fossil el production (coal, crude o, natural gas) in
‘Terajoule [TJ] per 100 persons of population

Biocapacity-Ecological footprint [gha per capita)
Ecological footprint - a measure of how much area of
biologically productive land and water an individual,
population, or activity requires to produce all the
resources it consumes and to absorb the waste it
generates, using prevailing technology and resource
‘management practices (demand for natural resources)
Biocapacity—the capacity of ecosystems to regenerate
what people demand from those surfaces (supply of
natural resources)

Global hectares (gha)- a biologically productive
hectare with world average biological productivity for
agiven year

World Bank (2024)
World Bank (2025)

IEA (20242)

IEA (2024)
Population data source for EU: World Bank, 2024

World Bank (2025)
Data for 2021; EU for 2020

‘World Bank (2025)

China, Nigeria, Russia, Saudi Arabia, and Iran for 2021

Ritchie et al. (2023)

Ritchie etal. (2023)
Population data source: World Bank, 2024

Ritchie etal. (2023)
GDP data source: World Bank, 2024

IEA (20242)

IEA (2024a)
Population data source: World Bank, 2024

Global Footprint Network (2024)
Data for EU estimated from the average of members
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Scenario 7 6 1 6 5 14 9 19 2
PV [GW] 555 47.1 892 47.1 387 115 727 157 135
System Cost 1290 1280 1340 1280 1290 1400 1310 1550 1460
[CHF/cap-y]

Inv. DSO 376 413 244 413 428 21 300 213 497
[CHF/cap-y]

Inv. TSO 259 256 261 256 287 264 265 252 463
[CHF/cap-y]

Inv. Pros 597 556 764 556 571 806 679 978 399
(CHF/cap-y]

FIElec 100° 100° 398 246 303 7.70 948 705 104
[ctsCHE/kWh]

RElec i 1 39.8 2.46 303 7.70 94.8 705 104
[ctsCHE/kWh]

Mobility SD 372 435 36.9 10.6 100" 100" 100" 292 1]
(CHF/100pkm]

SO -745 -118 102 -343 -363 -343 -358 -113 -102
[KCHE/y - cap]

DSO 0133 756 ~0.736 ~0.187 ~0.809 ~0.068 -0.113 ~0.007 -3.79
(KCHE/y- cap]

Urban 3410 3770 183 3620 125 8.920 1870 1050 2350
[CHF/mig, +y]

Sub-Urban 841 805 9947 0819 1460 394 841 303 1490
[CHF/miy, -yl

Rural 5340 5760 1730 5760 106 3310 5770 4210 8560
[CHE/mig, -y]

Initial results single actor optimization. The columns represent the specific actor’s annual cost extrema. The rows are divided by the primal's configuration characterisics (preferred scenario,
cystem costs, and the investment to be mobilized by the actor group), followed by the dual’s characteristics (FI Feed-In tariff, R Retail electricity tarif, Short Distance Mobility cost, and the
actor’s specific annual cost). The actors considered are U: Urban, SU: Sub-Urban, R: Rural, CS: Countryside, CS: Countryside w/o Gas, A": Alpine w/o Gas, A: Alpine. The superscripts u and

indicube the upperand lower boand of the blg-3fconstrsimt (Beaustion 2. The fow prices: aoe.ciloalated without considering sy Groos apslled:
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Variables

(1) (2)
Eastern Midwest
enterprises enterprises
DID 00415 -00104
(0.0210) (0.0357)
Age 0112 0.0805+
(0.0136) (0.0307)
Size 00700 000313
(0122) (0.268)
Lev =0.551** ~0.153*
(0.0579) | (0.0926)
Growth 0102+ 0119+
(0.0181) (0.0448)
At 0280+ | 02250
(0.0465) (0.0804)
Soe [ 0.0845* | -00142
(0.0447) (0.114)
Constant ~2596"* -1856*
(0.445) (1.033)
Firm FE. Yes Yes
Year FE Yes | Yes
Observations 671 256
R-squared 0540 0461
Coefficient difference between 0.0945°
groups (P-value)

Robust standard errors in parentheses. The difference between groups and the P-value are
the results of the coefficient difference test between Fisher groups. ***p < 001, **p < 0.05,
< 0.1.
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Variables

) )
Senior Young
enterprises enterprises
DID ~0.0605* 00256
(0.0281) (0.0263)
Age | 00794+ 0127+
(0.0178) (0.0216)
Size | 0625 -0316
(0.394) (0.272)
Lev 0338+ 04217
(0.0721) [ (0.0769)
Growth 0128+ | 00850+
(0.0310) ‘ (0.0208)
At 0172+ 0469+
(0.0580) (0.0678)
Soe | 0233 00199
(0.0987) (0.0467)
Constant | —3.794 ~1994+
(1.295) (0.841)
Firm FE | Yes Yes
Year FE Yes Yes
Observations 497 391
R-squared | 0.500 0.570
Coefficent difference between | 00161+
groups (P-value)

Robust standard errors in parentheses. The difference between groups and the P-value are
the results of the coefficient difference test between Fisher groups. ***p < 001, **p < 0.05,
< 0.1.
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Variables

DID 00157 ~0.0227
(0295) (0.0198)
DID Chain T -1.022+ 00444
(0.355) (0.0240)
R&D - ~0.00627*
‘ (0.00261)
Size 05917 00891+
(0.208) [ (0.0141)
Lev ~1.899% ~0.425%
(0.780) (0.0526)
Growth ~0.872+ 0110
(0.269) (0.0182)
Tat 6659 0185
| (0.630) (0.0457)
Age | 1786 [ 000182
711) (0.115)
soe 0245 00730
(0.669) (0.0449)
Consant | 17010 -1.872%%
(6452) (0.435)
Firm FE | Yes [ Yes
Year FE Yes Yes
Observations | 845 [ 845
Re-squared 0857 0499

Robust standard eiross in: paranthiosss, ™5 < 0L *p < 008 *5'2 0.1,
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Variables

DID 00163+ 000848+
(0.00643) (0.00426)
Age 00489 00441
(0.00450) (0.00367)
Size 000239 0.0487
(0.0400) (0.0396)
Lev 0233+ ~0.128**
(0.0173) (0.0134)
Growth 00452+ 00638+
(0.00610) (0.00611)
At 0120+ 00998+
(0.0145) (0.00587)
Soe 0.04134 i
(00152) -
Constant ~1.054% ~1076"*
(0.148) (0.138)
Firm FE Yes Yes
Year FE Yes Yes
Observations 927 3,154
R-squared 0.635 0477

Robust stanidard ecroasin: parenthosss, ™o < 001, *p < 0,08 *p-< 0.
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Variables ROE

pre_3 0.0127
(0.0385)
pre_2 0.0170
(0.0380)
pre_1 [ 0.0332
(0.0405)
Current -0.0184
(0.0438)
Size 00993
(0.0232)
Age 0.0207
(0.0909)
Growth 00975
(0.0202)
Tat [ 0245
(0.0657)
[ Soc [ 0.0829*
(0.0375)
Constant ~2.242%
(0.566)
Firm FE Yes
Year FE Yes
Observations | 927
R-squared 0.502

Rkt standind eirois i Saenthiss, ™ < 0L 5 < 005 *s < 0L
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Variables (el

DID -0.0214
(0.0193)
DID Chain 00450
(0.0224)
Chain ~0.136
(0.136)
Size 0,100
(0.0125)
Lev ~00226
(©.113)
Growth ~0422°*
(0.0482)
Tat 0.0992+%
(0.0169)
Age 0232
(0.0409)
Soe 0.0930**
(0.0425)
Constant ~2,060**
(0.419)
Firm FE Yes
Year FE Yes
Observations 927
R-squared 0.505

Rkt standind eirois i Saenthiss, ™ < 0L 5 < 008 *s < 0L
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Variables

DID ~00355* 00352
(0.0200) | (00179
Age 00999+
(0.0125)
Size 00173
(0.111)
Lev 0412+
| (0.0481)
Growth 00987+
| (0.0170)
At 0247
| (0.0403)
Soe | 00846
(0.0424)
Constant | ~2.230
(0411)
Firm FE Yes Yes
Year FE Yes Yes
Observations 927 1 927
R-squared 0368 | 0501

Robust stanidard ecross in: parenthosss, ™o < 001, *p < 0,08 *p-< 0.
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Variables Numbers ~ Mean SD Min Max
Treat 973 0680 | 0470 0 1
Post 973 0530 | 0500 0 1
DID 973 0360 | 0480 0 1
Chain 973 0380 | 0490 0 1
ROE 973 0040 | 0150 | -0850 | 0310
ROA 973 0020 | 0060 = 0320 | 0150
Size 973 263 1510 2004 | 2673
Age 973 2940 | 0330 2080 | 3610
Lev 973 0490 | 0190 0070 | 0900
Growth 973 0180 | 0310 0320 | 159
At 973 0490 | 0250 0090 | 1290
Soe 973 0320 | 0470 0 1
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Variable measurement

Variable type Variable name

Explained variables | Return on net assets ROE Net profit of the enterprise + Net assets
Return on total assets ROA Net profit of the enterprise + Total assets
Explanatory Enterprise dummy Treat 1 for PV companies, 0 for non-PV companies
variables variable
‘Time dummy variable Post 0 for the year before the introduction of the “531 new deal” and 1 for the year after its
introduction
Policy dummy variable DID PV affected by the policy after the introduction of the “531 new policy” for the enterprise 1,
otherwise 0
Moderating variable Industry chain Chain 1 for downstream firms, 0 for upstream and midstream firms
Mechanism variable R&D investment R&D Logarithm of amount invested in R&D by firms
Control variables Enterprise size Size Natural logarithm of total enterprise assets
Age of business Age Logarithmic number of years of business establishment
Asset liability ratio Lev Total enterprise liabilities + Total assets
Total asset growth rate Growth | Clotal asetsat end of year - Total assets at beginning of year) + Total assets at beginning of year
Asset turnover ratio At Turnover + Total assets

Nature of enterprise Soe 1if the nature of the enterprise is a state-owned enterprise, 0 otherwise
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\EUELICH

0.0210°* (4.10)

LDig 002234+ (3.98) 0.0088+** (4.27) 00212+ (3.85) 00992+ (4.15)
M
[ (9
EV 001254+ (4.11)
FS 00131 (4.58)
Controls YES YES YES YES YES
Constant 917554 (4.81) 323544 (3.97) ~1.0367** (5.66) 67140 (672) | saesr (1264)
IE YES YES YES YES YES
YE YES YES YES YES | YES
Obs 11,564 11,564 11,564 11,564 11,564
IS 01184 01479 01218 01250 0.0860
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GT (1)

11(2)

10 (4)

GT (5)

LDig 00223 (3.98) 00411+ (3.81) 0.0184** (4.52) 0.0673** (3.75) 0.0216"* (424)
s [ [ 0.0095** (3.70)
10 0.0104*** (3.76)
o
‘ Fs
Controls YES YES YES YES YES
Constant 9.1755"* (481) | Ladose (395) 25861 (4.73) ~06831** (6.18) 25501+ (7.28)
IE YES YES YES YES YES
YE YES yrs YES YES YES
Obs 11,564 11,564 11,564 11,564 11,564
IS 01212 0.1246 0.0916 0.1516 00851
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Variables

LDig 0.0072%* (4.27) 0.0041% (5.32) 0.0068** (3.98) 0.0047*** (4.06)

Controls NO YES [ NO YES

Constant 1.7291%** (4.25) 29838 (4.85) 21475 (4.16) 1.8740*** (3.78)
| IE YES YES YES YES

YE [ YES [ YES YES YES

Kleibergen-Paap rk LM statistic

519.871 [0.0000]

485.932 (0.0000]

426.043 (0.0000]

436296 (0.0000]

Kleibergen-Paap rk Wald F statistic 385.491 322178 304229 310.581
{2950} {3461} {4428} {49.40}
Obs 11,564 11,564 11,564 11,564
R 0.1220 0.1291 0.1542 70.1421
F-statistic 211238 289337 189648 28.0023

Siine: pvilen in aquiae Deackess: The critical valow: st the: 108 1ovl. of weik idectifeation: e in-bexon:
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Variables Adding control variables Changing core explanatory variable

GT GT
(1)
LDig 0.0071%* (4.51) 0.0079** (5.25)
Controls | YES VYES i
Constant | 14812* (4.27) 1.8636™* (5.75)
E YES YES
YE | YES YES
Obs 11,564 11,564
R | 01310 01945
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Variables

Excluding tl
observations in
2008 and 2009

GT

Excluding the
observations in 2008,
2009, and 2015

GT

Excluding the observations in
Beijing, Shanghai, guangzhou,
and shenzhen

GT

Excluding the
observations after
2017

GT

LDig 00057+ (3.47) ‘ 0.0069"** (4.16) 0.0065"*(4.08) 0.0049°(3.23)
Controls e ‘ YES yEs s

Constant 14391 (637) ‘ 142163 (10.26) L2291 (616) 11690°** (5.28)

E YES \ YES i i

YE YES ‘ YES YES YES

Obs 10738 ‘ 9,086 s 7434

R 0.0894 ‘ 0.1251 0.8255 0.7116
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Variables

LDig 0.0269%* (3.74) 0.0242+** (3.53) ‘
Constant 1.0482%% (7.93) 12495+ (6.22) ‘
IE | YES [ YES
YE YES YES
Obs 11564 set ‘
r 00953 0.100 ‘

Miohe: This tiatatiatii avs Topcited i (o barstibiends  Uiba de Bialawl.
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Variables G [} 10 EV S CS

GT 1.0000

Dig 0.1569*** 1.0000

u 0.0612%* 00112 1.0000

10 0.0226%** 00131%% | 02116 1.0000

EV 0.0172%% 00356 0.1502%%* 0.1064 1.0000

S 0.0347%%* 00263 0.0065 00160 00152+ 1.0000

cs 0.1483** 00877+ | 00163 0.0314*** | 00204 | 00186*** 1.0000

CA ~0.0646*** ~0.0031 ~0.0160 0.2194*** 0.0178** 0.0172* 02045
ROA 0.0039 0.0007 00215 0.1898"* | 0.0641*** 0.0027 -0.0136 -0.0200
RGA 0.0023 0.0375** 0.2940"** 03109 ~0.0104 0.1098*** 03131 0.0795** ~0.0097
TAT 0.1138**  -0.0507** | -0.0115 0.0264 00152 00186* | -0.0953* | -00597** = -0.0041 | 0.0269*

Note: ***, ** and * indicate the significance levels of 1%, 5% and 10%, respectively (the same below).
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12,390

Variables Obs Mean Std.Dev  Min Max
GT 1239 105164 61330 15275 | 419456
' Dig 12390 | 28152 15072 00000 | 7.0613
1 12390 | 00503 00448 00000 | 02500
10 A osien 10679 00000 | 5.0350
EV s 22657 16816 06837 | 98195
S 12390 | 04185 02481 -31632 | 105725
cs 12390 | 234503 15479 161205 | 253392
cA 230 2821 0510 00000 | 4.1060
ROA 1239 | 00782 00911 oxs 031
RGA Cnaw o oaise ~07153 | 2.1502
TAT 06997 05047 ~05718 | 9.2799
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Index

Green transformation index

Dimension

Green culture

Green innovation

Green production

Evaluation elements
Green philosophy

Green goals

Environmental education
Environmental awareness
Green patent

Cleaner production

Energy conservation

Clean energy input

Green emission

Pollutant emission
compliance

Pollutant treatment
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Panel n=80 n=173 n=266 n=356

Configuration

SPS (0°) 0.94 -258 0.94 6.40

DPSSC (07) ‘ 143 543 . ~144 v 573

‘ SPS (15°) ‘ 0.14 =327 ‘ 0.12 5.91
‘v DPSSC (15°) ‘ -214 ‘ =6.11 . -2.18 v 5.26
| SPS(-15°) 0.12 -332 . 0.15 v 5.93
DPSSC (-15°) =217 -6.10 -2.16 5.28

Abbreviations: Single Panel System: SPS, Double Panel System with Shadow Condition;
DPSSC, Double Panel System with no Shadow Condition; DPSNSC, Double Panel System
with Optimal Tilt Angle Condition; DPSOTC, Cumulative Irradiation of Foldable panel;
CIFo, Cumulative Irradiation of Fixed panel: CIFi.
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Tracking method Applicable to Shadow Study type Year of study Power gain(%)

agrivoltaics consideration
Single axis (Lama and Yes Yes Realtime Data 2023 814
Jeong, 2024)
Tilted rotating axis Not defined No Simulation 2022 3116
(Zhu et al., 2020)
Dual axis (Zhu et al,, Not defined No Simulation 2022 38.60
2020)
Single axis (Huang et al., Not defined Yes Simulation 2023 112
2023)
Foldable Single axis Yes No Simulation 2024 09
Foldable Single axis Yes Yes Simulation 2024 ~144
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y parameters Values

Location Suncheon, South Korea, Asia
‘Time Zone UTC+9 (Korea Standard Time)
Latitude 3495°
Longitude 127.48°
‘Width of the panel 10m
Length of the panel 22m
Distance between modules 24m
Number of strings in PV array 3
Ground Reflectance 020
Atmospheric transparency coefficient 070
Altitude of location from Sea level 300m
Test days of year 80,173,265, 356
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\EUELICS

Eastern
region

GT

Central
region

GT

Western
region

GT

LDig 0.0126%* 0.0065 (1.15) | 0.0143*** 0.0172%% 0.0052 00143 (3.94) 00172 (127) 0.0094 (1.36)
(3.79) (3.84) (3.95) (0.76)

Controls | YES YES YES | vEs ‘ YES [ YES YES | yEs

Constant 1.0148** 0.5982 (1.34) | 3.4690*** | Lg0ssree o7 L (5.69) 0.7669*** (3.98) 03608 (1.23)
(4.15) (4.06) (723) (1.31)

IE YES YES YES YES ‘ YES YES YES YES

YE YES YES YES YES \ YES [ YES YES YES

Obs 4382 7,182 1890 5264 ‘ 4,410 8,498 1,652 | 1414

R 0.0957 0.1371 0.1419 0.1808 ‘ 0.1177 01899 01070

0.1632
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