om0 By 13 By

ol Condly Jlalt eoladt 313

&3 a4 Uil daslr
) pohsg dyylondly Ay3leasBY pghall 48"
dala:dY) ol (,....3

I jehall ol Sl Bolgs lllaze JLaSawY dodin By b
el sles g londlly 2502V aglall Olute
isLaBY) polall 1iad

gafé‘..a.é\  yaasud)
O gy

-

\_

N
doldznd) dpoial) Azl sla) e Saumadlt CBUL) alusesl i

Joldl pe 850 dpwld Al

J

bl Sl 3,51 Bl 45 e 1A Slus)

P E R AR Pl RV JEAY

B3Ldl o L35S0 A2BLL) B alel 2024 s 11 ppls cu2dy

($31g)) dnalr Sl oW A2 ldes

(319 Al 3wl Ol bl

£y dnslr iSh gl

Sl Anal Skt P

&g dal Slewf Lds Ml ue

A.{ow}\d

2024-2023 dmel) ddt




clday!

sl el gilzely bl G i g5 msalall sl e
W gl gl e slea)) 5 )
3l gl el )
W 5. aeny Lgmmin $15 Ligs <ol o )
opy b o 33
S gy ol B ghile )
sBasVly a1 s )

o) s sual e S



Jg..:'&

Ll 3 s U eudly 33lly Jaall ggb Lol Lo e ol g olblal) arany o5 ) &

Aoy dl Jog dhog ade dl oot Ly Do Jo 251y 5302019 3,291,
Cﬁ'u‘ £ L;‘ AR C;\ B

ALY 831y agsall oy ¢ Laally hall sy PO denty Jo ot (U A1 gl ) SCaly

RN
tdL b S gt

e dda 22 Lo CLAYL Sas ol jeeks A8 50501 saslld) @52l by Ol 25210 3,950
Akl Aalally nolsd) 73 Loged ool LSl 39360 3l Aol LBl iy Logonilias

2 IS s A Ll
S Slgir IV Aol wgmilian gsibly o)l S 33 sliael slLLY)
5, S0 ol ddlie o \aibly -l 3360 ainlll cLiasl s5LLY
ool daesy delos Jo zreie sy
el pgmomdiy pBdslane Lo pliny (use S

Bl b Jlsb vl e coddas 0 IS



gmalall



ua."g.u.\
Gl 2zl Sle¥) e Saial) Bl slas plisad 1B am ) aehdll sde U8 1 el
£.2021 41 1990 oo sl I i ©lB ki e Bejge Al g oppiey a3 sl
s535)l Wilby (adleg oS Bl (L) Bl cdnadd) B Dgzul jaa> e slexeVU W s LS
Al agl deadly 35 S dead) e dsamie slas e 2l Q&J\ gz Y BLoYL o]
¢ el Gl ades Babadl) aedl e a5y Lzl 3 s Y o S i gl L ol

dysb Ojls B d9og e Gamilly Olpad) Ol WLE) CIPS 9 CADF sd>ll jdx ol alisl
Spell LSl Westerlund jlas) plasead ¢ el o aaY)

s ol ahaiall gisll G SV 2308 Slpus L M e L) Jses @ ) sl sy
O s ) o) Jo (MMQR) (oS30 Y1 2358 010y 2502801 denadl e (CS-ARDL)
D) e by L and) Beadly 20 SO SBGY) e Sadodll Bl pslas sl Ghe 556 S
A3l A BMe 39y il bl (2012) Dumitrescu & Hurlin e il & B 2l
Plas Gl bl L 0K eST 38 bl 32 (s 2341 Bl Sgrul o 3lay oY)
it Aeadly 29 S Aead) mo oLV A5 A BYe &Y sasl) wa)
Esh G Lyl D5 S ST 36 Bty Renar Ballies Bl Badante DU ielidl) LS

c oS I Al o) alaild
C51; C32; Q56 ; O13; Q01 ; Q42 : JEL inwes

Abstract:

The study aims to estimate the impact of renewable energy use on the environmental
dimensions of sustainable development in twenty-nine industrial countries across different
continents during the period from 1990 to 2021. This impact was analyzed based on the shares
of solar energy, wind energy, hydroelectric power, and biofuel energy consumption, in addition
to the total renewable energy consumption, on the carbon footprint and environmental footprint
using second-generation panel estimation techniques, considering evidence of cross-sectional
dependence and slope heterogeneity. CADF and CIPS unit root tests were used to measure
variable stationarity, and the Westerlund cointegration test was used to verify the long-term

equilibrium relationship between variables.

According to the results obtained through the analysis of the Cross-Sectionally Augmented
Autoregressive Distributed Lag (CS-ARDL) model estimates on the carbon footprint and the
Method of Moments Quantile Regression (MMQR) model estimates on the environmental
footprint, it was found that there is a negative impact of renewable energy use on carbon
emissions and the environmental footprint. According to the results of the heterogeneous panel
causality test by Dumitrescu and Hurlin (2012), the results showed a unidirectional causal
relationship from biofuel energy consumption to carbon dioxide emissions, while other
renewable energy sources showed a bidirectional causal relationship with the carbon footprint
and environmental footprint. Keywords: Renewable Energies, Sustainable Development,
Environmental Footprint, Carbon Dioxide,CS-ARDL, MMQR.

Jel Classification Codes Q42 ; Q01, O13 ,;Q56 ; C32 , C51
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€02;, = f(GDP;; + FIN;, + HDI,, + RDERET,, + SOLAR,,)
€02;, = f(GDP;; + FIN;, + HDI;, + RDERET;, + WIND,,)
€02;, = f(GDP;; + FIN;, + HDI,, + RDERET;, + HYDRO,,)
€02;, = f(GDP;, + FIN;, + HDI;, + RDERET,;, + BIOFUEL;,)
€02;, = f(GDP;, + FIN;, + HDI;, + RDERET;, + TOT_REN,)

QW sl e oty (i Vsl 287 K6 cuylell Jlssl ey

C02;, = By + B1GDP;, + B,FIN;, + f3HDI;, + B4RDERET;, + BsSOLAR;, + &;,
€02;, = By + B,GDP;, + B,FIN;, + B3HDI;; + B4,RDERET;, + BsWIND;, + &;,
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Effeects of GDP , FIN , HDI, PDERET and BIOFUEL on CO2
Effeects of GDP, FIN , HDI, PDERET and TOT REN on CO2
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[ Slope heterogeneity test

Stationary test

:

Panel cointegration test
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Estimation of coefficients
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Panel causality test
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2 Lagrange Multiplier (LM) test L)

R

i=0 j=i+1

3 Scaled LM test Sl e

LMpc = ’N(N 1)12;121(%1’” 1) > N(0,1)

il LU e aSW S L e Lzt as ! CDtest Lz e

N N
— 2 ~2
b= NV - 1) z zl Ty, — N(0.1)

i=0 j=i+

® Bias-adjusted LM test Lz o

N
LM = /N(N 1);];(%% 3= NOD

¢ waSU gl A e el 8 8 CD test for weak cross-sectional dependence )Lz e
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! Alexander Chudik and M. Hashem Pesaran, “Large Panel Data Models with Cross-Sectional Dependence: A
Survey,” Globalization Institute Working Papers, Globalization Institute Working Papers, 2013,
https://ideas.repec.org//p/fip/feddgw/153.html.

2T. S. Breusch and A. R. Pagan, “The Lagrange Multiplier Test and Its Applications to Model Specification in
Econometrics,” The Review of Economic Studies 47, no. 1 (1980): 239-53, https://doi.org/10.2307/2297111.

3 M. Hashem Pesaran, “General Diagnostic Tests for Cross Section Dependence in Panels,” SSRN Electronic
Journal, 2004, https://doi.org/10.2139/ssrn.572504.

4 M. Hashem Pesaran, “General Diagnostic Tests for Cross Section Dependence in Panels,” Working Paper
(Faculty of Economics, June 2004), https://doi.org/10.17863/CAM.5113.

> Mohammad Pesaran, Aman Ullah, and Takashi Yamagata, “A Bias-Adjusted LM Test of Error Cross-Section
Independence,” Econometrics Journal 11, no. 1 (2008): 105-27.

® M. Hashem Pesaran, “Testing Weak Cross-Sectional Dependence in Large Panels,” Econometric Reviews 34,
no. 6-10 (May 22, 2015): 1089-1117, https://doi.org/10.1080/07474938.2014.956623.
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! Mihai Mutascu, “A Bootstrap Panel Granger Causality Analysis of Energy Consumption and Economic
Growth in the G7 Countries,” Renewable and Sustainable Energy Reviews 63, no. C (2016): 166—71.

2P. a. V. B. Swamy, “Efficient Inference in a Random Coefficient Regression Model,” Econometrica 38, no. 2
(1970): 311-23.

3 M. Hashem Pesaran and Takashi Yamagata, “Testing Slope Homogeneity in Large Panels,” Journal of
Econometrics 142, no. 1 (2008): 50-93.

4 Blomquist, J., & Westerlund, J. (2013). Testing slope homogeneity in large panels with serial correlation.
Volume 121, Issue 3, pp. 374-378.

5> Jamal Hussain, Anwar Khan, and Kui Zhou, “The Impact of Natural Resource Depletion on Energy Use and
CO2 Emission in Belt & Road Initiative Countries: A Cross-Country Analysis,” Energy 199 (May 15, 2020):
117409, https://doi.org/10.1016/j.energy.2020.117409.
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1 M. Hashem Pesaran, “A Simple Panel Unit Root Test in the Presence of Cross-Section Dependence,” Journal
of Applied Econometrics 22, no. 2 (2007): 265-312.

2 Joakim Westerlund, “Testing for Error Correction in Panel Data*,” Oxford Bulletin of Economics and
Statistics 69, no. 6 (2007): 709-48, https://doi.org/10.1111/j.1468-0084.2007.00477 .X.
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! Alexander Chudik and M. Hashem Pesaran, “Common Correlated Effects Estimation of Heterogeneous
Dynamic Panel Data Models with Weakly Exogenous Regressors,” Journal of Econometrics, Heterogeneity in
Panel Data and in Nonparametric Analysis in honor of Professor Cheng Hsiao, 188, no. 2 (October 1, 2015): 393—

420, https://doi.org/10.1016/j.jeconom.2015.03.007.

2 Alexander Chudik et al., “Is There a Debt-Threshold Effect on Output Growth?,” The Review of Economics

and Statistics 99, no. 1 (2017): 135-50.
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Variable Obs Mean Std. dev. Min Max
Cco2 928 665392.2 1515352 27330 1.07e+07
Solar 928 12.06707 55.08063 0 855.653
Wind 928 34.73514 122.4578 0 1715.493
Hydro 928 217.4863 424.6175 0 3471.19

Biofuel 928 21.62358 60.03914 0 415.87
TOT_REN 928 309.057 610.2253 0.271 6545.095
FIN 928 96.41274 50.031 3.956824 217.7609

HDI 928 0.8242112 0.1121174 0.434 0.962
RDERET 928 3348.8 2001.648 72.46093 7930.181

13y ol ot Stata 17 st mebpdl b2 o bolazsl Ul slasl e baald

! Syed Anees Haider Zaidi et al., “Dynamic Linkages between Globalization, Financial Development and

Carbon Emissions: Evidence from Asia Pacific Economic Cooperation Countries,” Journal of Cleaner Production
228 (August 10, 2019): 533-43, https://doi.org/10.1016/j.jclepro.2019.04.210.

2 Atike Elanur Hizarci and Feyyaz Zeren, “The Nexus between Electricity Consumption and Financial

Development: Further Evidence from G-20 Countries,” The Electricity Journal 33, no. 6 (July 1, 2020): 106776,
https://doi.org/10.1016/j.tej.2020.106776.
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Pesaran (2015) CD

. Lagrange  Multiplier Pesaran (2004) CD Bias-corrected test for weak cross-
Vertieloles LM test SEEaE L el test scaled LM test sectional
dependence
CD P-Value Statistic ~ P-Value  Statistic  P-Value CD V::I-ue CD P-Value
CO2 5199.38  0.000 168.214  0.000 19.64 0.000 167.71  0.000 24530  0.000
SOLAR 6775.86  0.000 223.538  0.000 80.14 0.000 223.07 0.000 14.371 0.000
WIND 771724  0.000 278.021  0.000 86.41 0.000 277.58 0.000 40.659 0.000
HYDRO 1431.99  0.000 38.3334  0.000 5.60 0.000 37.881 0.000 54350  0.000

BIOFUEL 206730  0.000 96.303 0.000 41.86 0.000 95981 0.000 43.047  0.000

TOT_REN 8439.24  0.000 281911  0.000 §9.01 0.000 281.44 0.000  83.455  0.000

GDP 11022.7  0.000 372.575  0.000 10494  0.000 372.05 0.000  100.241 0.000
FIN 1570.11  0.000 48.8375  0.000 2114 0.000 48.025 0.000  36.110  0.000
HDI 12063.6  0.000 409.103  0.000 109.55  0.000 408.63 0.000  85.199  0.000

RDERET 3038.35  0.000 92.37751 0.000 37.00 0.000 91.773 0.000 31.064  0.000

Stata. 17 gle=Y gebpdl Sl e 1stezst LIl slust syl
Ml 35y pny AW Ay hall dldll 2d) 1) Gl ALl Al ol sl piS
fPUll b)) semg O iy adlal) aedl ohlas Yl (3 0] Gigiae Gt dio Al Wb
Ay adeg 63V O ) Wagan Ll o S6 il dne Joo e dly dl (3 Sleds T OT gm0 )
ALl 0dd Blin b a1 adlad) Jo¥1 L e BN 2364
Joh! pilE Jlerl @B o

O30S ST 36 Silast o dwantd) B! plitszal 1 3503 Y)Wl jlast il (4 = 3 ) @By Jgur

Model 7:€02;, = f(GDP;; + FIN;, + HDI;,; + RDERET;, + SOLAR;,)

Tests Delta P-Value
A 5.823 0.000
A adj 7911 0.000

2 3 gl i Stata. 17 SlasY el ol e slazed LIl slael eyl

e o @ piall Lol a8y &l V) il Wy L el il L) s odlel Jeadl 2 m
SVl 3 B g B bl ol alasanl g S 0] agies ot dis Auilote U] 92
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Model 2: €02;, = f(GDP;; + FIN;, + HDI;; + RDERET;, + WIND, )

Tests Delta P-Value
A 12844 0.000
A adj 16564 0.000

53 el b Stata. 17 glas¥1 mebpdl ol e Islezel (Il slasl o 2yl

e et B ahall aod) (2 & e V) il Uiby sl WL Ll ol odlel Jetdl 2 m
SVl 3 B g B obly ol alasaal g S 0] s (Sotes dis Auilote U] 92y
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Model 3 :€02;, = f(GDP;; + FIN;, + HDI;, + RDERET;,; + HYDRO, )

Tests Delta P-Value
A 9715 0.000
A adj 12475 0.000

8 b el it Stata. 17 staVi mebndl ol e Islazel (I shae oo - gual

G o @ piall Lol sy ¢ plas V) el Wy L Jgd) il L) s odlel Jeadl 2 m
Sl 3 it S P ol olas plisan) (g A %1 Lyime (Setms Lo duilmte JIUL] 3929
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Model 4 :€02;, = f(GDP;, + FIN;, + HDI;, + RDERET;, + BIOFUEL;,)

Tests Delta P-Value
A 9493 0.000
A adj 13.265 0.000

11 3 sl sl Stata. 17 stasY1 sl ol e bzl (Il shae eyl

e o @ aiall Lol a8y ¢l V) el Wy L Jed) il L) s odlel Jeadl 2 m
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Model 5 : €02;; = f(GDP;, + FIN;, + HDI;, + RDERET;, + TOT_REN,,)

Tests Delta P-Value
A 11.281 0.000
A adj 14.439 0.000

14 3 sl il Stata.17 ste=Y el ol e bzl (Il slae eyl

a8 @ apiall Lol 2y & )l W el Wby L sl il e w5l odhel Jaddl o m
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Variables

CIPS CADF
Levels 1ST Différence Levels 1ST Différence
Constant Constant & Constant Constant & Constant Constant & Constant Constant &
Trend Trend Trend Trend
CO2 -1.705 -2.754** -4.774*%*%* -4 867*%** -1.459 -2.607** -3.733***  _3.714***
SOLAR -0.807 -1.527 -3.076***  -3.776***  -1.273 -1.811 -2.584*** -3 212%**
WIND -2.075 -2.432 -4.356*** -4 594*** .2 363*** -2 724** -3.540***  -3.576***

HYDRO S3ALTFRR -4187FF* -5.904%** -6.134**F*  -2.655%**  -3.462***  -5,073***  -5174***

BIOFUEL  -2.142 -2.317 -4.105***  -4,130*%**  -2.646*** -2.471 -3.112***  -3.163***

TOT_REN  -2.696***  -3.041***  -5554*** 5 712*** -2315***  -2.668** -4.093***  -4,133***

GDP -2.060 -2.044 -3.561***  -3.632*** -2.015* -2.039 -2.718***  -2.768***
FIN -1.598 -1.863 -3.526***  -3.792***  -1.793 -2.026 -2.779***  -3.056***
HDI -2.180**  -2.076 4.641***  -4.810%** -2.102** -2.186 -3.262***  -3.502***
RDERET  -1.427 -1.288 -3.205***  -3.728***  -1.519 -1.433 -2.067***  -2.653***

V010 Gygine sgms J) 125 () Y05 Bygins S J) 523 (1) Y01 Bpgirs s ) 23 ()

Stata.17 jlex¥i mbpd ol e tslasl LIl sl oo bl
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Model 7:€02;, = f(GDP;; + FIN;, + HDI;, + RDERET;, + SOLAR,,)

Statistic Value Z-value P-value Robust P-value
Gt -2.964 4.053 0.000 0.000
Ga -10.724 0.701 0.758 0.006
Pt -15.668 4.530 0.000 0.000
Pa -11.296 2.210 0.013 0.001

3 oy gl il Stata 17 slasYi mebinl ol e blozel (Il slael e paal
ezl Js e JLas W) el easn Westerlund o6 cpall ol Gl ol e
Le gl 1) Westerlund lasl oo Lede Jgadl & gllg Dot Joadl 8 oSl ni5 . bootstrap =4
o) B 2350 Bdl) Slpailly (ol il Y BLgb 3

O3S ST 36 Slast Jo b)) Bl alisnt J 23500 Westerlund jlet s (11 =3 ) o) Jour

Model 2: €02;, = f(GDP;; + FIN;, + HDI;; + RDERET;, + WIND, )

Statistic Value Z-value P-value Robust P-value
Gt -2.937 3.771 0.000 0.000
Ga -10.341 0.936 0.825 0.008
Pt -12.248 2.023 0.022 0.033
Pa -7.204 0.541 0.706 0.150

5 o3 b b Stata. 17 slasY1 bl oz e dolazed (I sliel o peald
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Model 3 :€02;, = f(6DP;, + FIN;, + HDI;, + RDERET;, + HYDRO, )

Statistic Value Z-value P-value Robust P-value
Gt -3.479 -2.670 0.004 0.008
Ga -11.658 4.365 1.000 0.064
Pt -19.451 -4.730 0.000 0.001
Pa -12.484 1.875 0.970 0.019
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Model 4 : €02;, = f(GDP;; + FIN;, + HDI;, + RDERET;, + BIOFUEL,,)

Statistic Value Z-value P-value Robust P-value
Gt -2.715 -2.272 0.011 0.003
Ga -9.685 1.188 0.883 0.021
Pt -10.596 -1.785 0.037 0.055
Pa -8.874 -0.474 0.318 0.033
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Model 5 : €02;; = f(GDP;, + FIN;; + HDI;; + RDERET;, + TOT_REN,)

Statistic Value Z-value P-value Robust P-value
Gt -2.818 -3.277 0.001 0.000
Ga -10.791 0.654 0.744 0.003
Pt -12.470 -1.913 0.028 0.068
Pa -8.016 0.011 0.504 0.070

15 o3 gl bt Stata. 17 slas1 mabpdl ol 2 e lazel LIl slasl o gl

oy e Lo ] wglanWesterlund whlesl e Lgde Jsadl & ) oDl Joudl (3 Ll

sy o a5 s b)) ) Jy3 U] Gyas st s Ga Gt L 5 525 ciptond

Oy e C WERC B RCIUAY %10 Lyins (Sgtams Lie izl S w5 Pa g Pt Lty Jida LSS
2SI Bl Bl -5 g0y 2ol §panill Slpaally (ol padll oy 1 sl

(CS-ARDL) ypbt oot aladold £3ghl Gl SV 23gd il w8 o
¢ Ol p bl dpgb Srie LSS BYe 349y (oLl Sstne LdEy (CD 343y o CaiSl da
AT 36 Slail o sl B 16 e L s & bl sladYl ) e AU Sk 0B
U S i G e il Gl drans e skl LI BU el 6 45y 0 S
CD aSiw Al & g L n il ol whaiald giel) G JUEV) 2308 BR b Liedsizal A3
S il ¢ pasill Wl pdeg ¢ dadidl BLENY O Ll

102



ddiazdl ol y ) I il

Bl plisuinsl §1 z3g0d (CS-ARDL) j5alt ol alaiadd £36h1 30V gV iy b s il (15— 3) o3y Joutr
O30S ST 36 Silasit o o)

Dépendent Model 7:€02;; = f(GDP;; + FIN;; + HDI;, + RDERET;, + SOLAR;,)
variable: CO:
Variables Coefficient Std. Err P-value
Short run
A SOLAR -0.0185 (0.0103) 0.073
AGDP 0.4451 (0.1797) 0.013
AFIN 0.0746 (0.0793) 0.346
AHDI 0.2010 (1.1043) 0.856
ARDERET -0.2546 (0.1348) 0.059
Long run
ECT (-1) -0.8931 (0.0507) 0.000
SOLAR -0.0230 (0.0130) 0.077
GDP 0.6686 (0.2795) 0.017
FIN 0.1326 (0.1052) 0.207
HDI 1.1214 (1.5212) 0.461
RDERET -0.3015 (0.1595) 0.059
CD test 4.74 0.6527
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nglg ;’I’gegotz Model 2: €02, = f(GDP,, + FIN;, + HDI;, + RDERET;, + WIND,,)
Variables Coefficient Std. Err P-value
Short run
A WIND -0.0498 (0.0200) 0.013
AGDP 0.9436 (0.1925) 0.000
AFIN -0.0300 (0.0829) 0.718
AHDI -0.5956 (0.8595) 0.488
ARDERET -0.0764 (0.0916) 0.405
Longrun
ECT(-1) -0.5495 (0.0374) 0.000
WIND -0.0852 (0.0322) 0.008
GDP 1.944 (0.5060) 0.000
FIN -0.1983 (0.2031) 0.329
HDI -2.1767 (2.5480) 0.393
RDERET -0.0153 (0.1850) 0.934
CD test 2.07 0.1386

7 o3 sl s Stata. 17 glas¥1 zebpdl ol e tslazel (Il slasl o 2 yeall

Seg @l L3 0 S ST 3l Sblas) Jo AL Bl plasea) S 23eed i mils I ey
() B S il gl

0.0498 . 05, a8 36 Slas) 2 sumly by L) Bl pliszal (3 5305

104



ddiazdl ol y ) I il

3 ) O 5T 0 S ST 36 Slasly s3baBYl sudl (e IS 0 B3l ygins B 35y @
w0 OF AL ety ey 0p S ST 38 Sblasl Je gl 5B d Q) S s
5SS 3 DBt 8ol ) e eedl) s e 3Ly

e 05l ST 5B Sbles) e aslax] ANs (63 50 U ) 2JW Al 3 bl
i)l sl

Bl DLl (3 pshadly Condl OBy Bt Bl 35 e JS O BeeSe B gy
Llast s Sy (05 S a8 38 Sblasly o a3l

skl sl e

Jisb il e BUE (T OF UL et W (Wilam) agag AV 53 o Tadl meas fulas m
Ogzé (3 T Byl j98 ammas o Sl sday 0s S AeeST 3l SBlas) o Y

O G 09 S ST 3l Slasly L Bl pliszal S o 2nSe Rigins BV 35y @
0.0230 5 05 S 4eeST 38 Slagl (242 30y 8dmgy U B plaszal (3 53431

sl sald e 05 S ST 3B wlblesl e dglax) N> 93 ol4] 56 & olasVl sadt JIp Y
58 ST 36 Sl e g ol sl s (s3basVl podt OF ) py Vs

sadmall Bl Wiy 3 psbdly Coul Wlisy Al esd) E5ey AW Al 3 bRl
L algall ol OF 1) gy 1is 05 S ST 06 Bl Lo aslax] N5 33 40 U
Jeskl) sl e 05y S 4 ST G Sblag) Lo 358 il W 0, Y

il LUV Ko a gl Y il AL Bl 2344 0V CD e pe

105



ddiazdl ol y ) I il

Bl plisuinsl §1 z3g0d (CS-ARDL) j5al1 o all alaiadd g36h1 30V gV iy b s il (17— 3) o3y Joutr
O deeST 36 Silasit o Al g S

Vf;g;g{eggz Model 3 :C02;, = f(GDP;, + FIN;, + HDI,, + RDERET;, + HYDRO,)
Variables Coefficient Std. Err P-value
Short run
A HYDRO -0.0670 (0.0296) 0.023
AGDP 0.6427 (0.1922) 0.001
AFIN 0.0562 (0.0732) 0.443
AHDI -3.4781 (1.1103) 0.002
ARDERET -0.4216 (0.1099) 0.000
Long run
ECT(-1) 109161 (0.0576) 0.000
HYDRO -0.0741 (0.0386) 0.055
GDP 1.0686 (0.4958) 0.031
FIN 0.0745 (0.0810) 0.358
HDI 3.6824 (1.3148) 0.005
RDERET 104783 (0.1259) 0.000
CD test 4.77 0.3098
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Vf;;’;;’e‘{eggz Model 4 : C02;, = f(GDP;, + FIN;, + HDI,, + RDERET, + BIOFUEL;,)
Variables Coefficient Std. Err P-value
Short run
A BIOFUEL -0.0779 (0.0408) 0.056
AGDP 1.2802 (0.4744) 0.007
AFIN 0.1122 (0.2201) 0.610
AHDI -0.1845 (1.8167) 0.919
ARDERET 0.4638 (0.2847) 0.103
Longrun
FCT(-1) 05775 (0.0467) 0.000
BIOFUEL -0.1586 (0.0741) 0.032
GDP 2.3198 (0.8875) 0.009
FIN 0.3761 (0.4714) 0.425
HDI -0.1563 (2.8785) 0.957
RDERET 0.7368 (0.6042) 0.223
CD test 1.72 0.1853
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Dépendent Model 5 : €02;, = f(GDP;; + FIN;, + HDI;, + RDERET;, + TOT_REN,,)
variable: COz
Variables Coefficient Std. Err P-value
Short run
ATOT_REN -0.1025 (0.0407) 0.012
AGDP 1.5077 (0.3716) 0.000
AFIN 0.1433 (0.0803) 0.074
AHDI -3.2597 (1.8311) 0.075
ARDERET -0.2837 (0.1098) 0.010
Long run
ECT (-1) -0.9437 (0.0719) 0.000
TOT REN -0.2065 (0.1085) 0.057
GDP 2.0659 (0.6917) 0.003
FIN 0.13660 (0.0791) 0.084
HDI -1.5023 (2.0626) 0.466
RDERET -0.4495 (0.2084) 0.031
CD test 3.45 0.8127
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oipd (Dumitrescu & Hurlin, 2012) o iwibs ol Bl ded) gl @ils (200 = 3) 43y Jour
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Null Hypothesis WALL-Stat Zbar-Stat P-value Decision
SOLAR #> CO2 5.2744 16.2765 0.000

SOLAR < CO2
CO2 #>SOLAR 3.6498 10.0903 0.000
WIND # > CO; 3.7388 7.9848 0.000

WIND < CO2
CO2# > WIND 4.3968 9.9033 0.000
HYDRO # > CO; 2.5253 4.4470 0.000

HYDRO < CO2
CO2#> HYDRO 2.7279 5.0377 0.000
BIOFUEL # > CO> 3.0850 5.9636 0.000

BIOFUEL =CO02
CO2# > BIOFUEL 0.9980 -0.234 0.715
TOT REN #>CO; 4.5746 13.6118 0.000

TOT_REN < CO2
CO2#> TOT_REN 2.5046 5.7295 0.000
GDP # > CO> 2.7279 4.2499 0.000

GDP < CO2
CO2# > GDP 2.0036 3.8216 0.000
FIN #>CO2 3.8520 10.8599 0.000

FIN < CO2
CO2#>FIN 4.0715 11.6961 0.000
HDI #>CO; 3.2448 8.5480 0.000

HDI < CO2
CO2# > HDI 1.6394 2.4346 0.014
RDERET #> CO; 3.3146 8.8137 0.000

RDERET < CO2
CO2#>RDERET 4.1582 12.0259 0.000
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EFB;, = f(GDP;, + KOFGI;, + SEC;, + TRADE;, + SOLAR,,)
EFB;, = f(GDP;, + KOFGI;, + SEC;; + TRADE;, + WIND, )
EFB;, = f(GDP;, + KOFGI;, + SEC;, + TRADE;, + HYDRO,,)
EFB;, = f(GDP;, + KOFGI;, + SEC;, + TRADE;, + BIOFUEL;,)
EFB;, = f(GDP;, + KOFGI;, + SEC;; + TRADE;, + TOT_REN,,)
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EFB;; = Bo + B1GDP;, + B, KOFGI;, + B3SEC;, + Bs,TRADE;, + BsSOLAR;, + &;,
EFB;; = Bo + B1GDP;, + B, KOFGI;, + B3SEC;, + Bs,TRADE;, + BsWIND;, + ¢;,
EFB;; = By + B1GDP;, + B, KOFGI;; + B3SEC;, + B,TRADE;, + fsHYDRO;, + €;,

EFB;, = By + B1GDP;, + B,KOFGI;, + B3SEC;; + B4,TRADE;; + BsBIOFUEL;; + &;,
EFB;, = By + B1GDP;, + B, KOFGI;; + B3SEC;; + B4,TRADE;; + BsTOT_REN;, + &;,

Al Oyl g Ay ol 1.2.1
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Effeects of GDP, KOFGI , SEC, TRADE and SOLAR on EFB
Effeects of GDP, KOFGI , SEC, TRADE and WIND on EFB
Effeects of GDP , KOFGI , SEC , TRADFE and HYDRO on EFB
Effeects of GDP, KOFGI , SEC, TRADFE and BIOFUEL on EFB
Effeects of GDP , KOFGI , SEC, TRADE and TOT _REN on EFB

Lagrange Multiplier (LM)
test h 4 W
—(Cross—sectioual depeudenceJ
Pesaran (2015) CD test for
weak cross-sectional e —

dependence 1 4>[ Scaled LM test J

—)[ Pesaran (2004) CD testJ

Bias-adjusted LM test )

[ Slope heterogeneity test J

Stationary test

CIPS and CADF

Panel cointegration test

|

Estimation of coefficients

!

Dumitrescu and Hurlin
Panel causality test

Westerlund
(2007)
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bt p sl AU e oY Akl e Cladl e MMQR &l eedy adksdl Cadlsl)
Soiall bl s S 113 5y Bl (3l sgmg Al (3 3 B> ST gl s 055 "(NARDL)
o5 piny o) bl Gy sl LUV SLasWl e Al @3 1 BLYG 2 el sl s
2fg LA s Laulg ) e S mes w5y elndl e e fuladll s sked1 52 MMQR
Al SLaSU) e ablize b SlpdE g &Y | (it

s oy . plidlly aBsll (ailby) dae Sl Y e b2l LSl s Ad b sda sy
25 3,2 e Y LSOL ) e sy mld) adl g Bse e ST Je L s sl
) Olsad hilndll e bl LG o1t Wi i e Sl g b)) ods OF (oF L a35l)

. cgw\
i 2.2.1
W z3gedl gl Lol Sl (21 = 3) o8y Jgur
Variable Obs Mean Std. dev. Min Max

EFB 928 8.171998 0.5728508 7.155969 9.743578
SOLAR 928 12.06707 55.08063 0 855.653
WIND 928 34.73514 122.4578 0 1715.493
HYDRO 928 217.4863 424.6175 0 3471.19

BIOFUEL 928 21.62358 60.03914 0 415.87
TOT_REN 928 309.057 610.2253 0.271 6545.095
KOFGI 928 75.72665 12.27429 32.01538 91.14088
SEC 928 64.3587 24.25446 35.957 125.8518
TRADE 928 84.14679 67.10161 13.75305 437.3267

17 o gl it Stata 17 sles¥i bl ol s 1olaze) (Il slasl oo 2 bl

1 José A. F. Machado and J. M. C. Santos Silva, “Quantiles via Moments,” Journal of Econometrics, Annals: In
Honor of Roger Koenker, 213, no. 1 (November 1, 2019): 145-73, https://doi.org/10.1016/j.jeconom.2019.04.009.

2 Huiming Zhu, Zheng Li, and Peng Guo, “The Impact of Income, Economic Openness and Interest Rates on
Housing Prices in China: Evidence from Dynamic Panel Quantile Regression,” Applied Economics 50, no. 38
(August 15, 2018): 4086-98, https://doi.org/10.1080/00036846.2018.1441512.
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Lagrange Multiplier

Pesaran (2004)

Bias-corrected

Pesaran (2015) CD
test for weak cross-

Vertieloles LM test SREIET L e CD test scaled LM test sectional
dependence
CD P-Value Statistic P-Value Statistic P-Value CD P-Value CD P-Value
EFB 3069.34 0.000 93.4649 0.000 13.45 0.000 92947 0.000 45.672 0.000
SOLAR 6775.86 0.000 223.538 0.000 80.14 0.000 223.07 0.000 14.371 0.000
WIND 7717.24 0.000 278.021 0.000 86.41 0.000 27758 0.000 40.659 0.000
HYDRO 1431.99 0.000 38.3334 0.000 5.60 0.000 37.881 0.000 54.350 0.000
BIOFUEL  2067.30 0.000 96.303 0.000 41.86 0.000 95.981 0.000 43.047 0.000
TOT_REN  8439.24 0.000 281.911 0.000 89.01 0.000 281.44 0.000 83.455 0.000
GDP 11022.7 0.000 372575 0.000 10494 0.000 37205 0.000 100.241 0.000
SEC 2871.88 0.000 86.53553 0.000 18.78 0.000 86.01768 0.000 36.488 0.000
KOFGI 11865.9 0.000 402.166 0.000 108.90 0.000 401.682 0.000 108.486 0.000
TRADE 6406.39 0.000 210.572 0.000 62.69 0.000 210.104 0.000 60.885 0.000

Stata.17 ey gl Olr 2 de 15kl Ul slaet e : jaaall

A 3y pdey A Bbal) 2o i) aby ) B el abLl &I Sl S ks
fPUll bl semg O iy adlal) aedl ohlas Yl (3 0] Gigine Gt ie Al Wb

Axy adey LAY Ol ) Wsgans Lt S anlll dne J9s e dly Ay 3 Sledo (6T OF gm 300 2))

ALl 0dd Belin pd a1 alad) Jo¥1 L e BN 2354

Joh! pilE Jlerl @B o

i) Aol Jo dpnd) Bl alusizn) I Csf“’ SN il s @‘w(z.’) —3)(.3) Jo

Model 7 : EFB;, = f(GDP;, + KOFGI;, + SEC;, + TRADE;, + SOLAR;,)

Tests Delta P-Value
A 12561 0.000
A adj 15.385 0.000

18 o3, gl bt Stata. 17 slas1 malpdl ol 2 e lazel LIl slasl o yaald

e o @ ipiall Lol a8y ¢l il Wy L Jed) il L) s odlel Jeadl 2 m
SVl 3 B @) B bl ol slasanl g S 0] agies ot dis Auilote U] 92
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Model 2:EFB;, = f(GDP;, + KOFGI;, + SEC;,; + TRADE;, + WIND,,)

Tests Delta P-Value
A 13.383 0.000
A adj 15.368 0.000

21 3 - bl Stata 17 slasY1 byl ol 2 e lazel LIl slasl oyl

e et B ahall dod) (2 & e V) il Uiy sl WLE Ll ol odlel Jeddl 2 m
SVl 3 A B g B obly ol alasaal g S 0] s (Somes dis Auilonte U] 92

i) o) e dileg g1 B pliseawl 1 m3ged Yl il jles) il (25 = 3) 3y Jgur

Model 3 : EFB;, = f(GDP;, + KOFGI,, + SEC;, + TRADE;, + HYDRO,,)

Tests Delta P-Value
A 18216 0.000
A adj 20919 0.000

24 3, s b Stata. 17 slasY1 mabpdl ol 2 e bzl LIl slasl o gl

G e @ piall Lol a8y ¢l il Wy L Jed) il L) s odlel Jeadl 2 m
Sl 3 it S P ol olis plasan) g A %1 Lyime (Setms Lo duilmte JIUL] 3929

i) donadl Jo Dyt 5B B plusisl S ziged Y il Jlesl mili (26 — 3 ) W3y Jgir

Model 4 : EFB;, = f ((;DPM + KOFGl,, + SEC;, + TRADE,, + BIOFUEL,-,ti’t)

Tests Delta P-Value
A 10.327 0.000
A adj 11.856 0.000

27 o3 sl it Stata. 17 glasY mbpl ol e olazel (I slasl e 2 yuaabl

e o @ miall Lo il by @l V) il Wby L Jodl ol Ll s odlel Joddl o m
SV 3 RERY L;.5\ S obly ol il .t S %1 Lgins Sytus L8 Luiloets HIAL] 3529
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Model 5 : EFB;, = f (GDP;, + KOFGI;, + SEC;, + TRADE,, + TOT_REN,,, )

Tests Delta P-Value
A 18229 0.000
A adj 20933 0.000

30 3 gl bt Stata. 17 glasYi melpdh ol 2 e bolazel LIl slasl oyl

e et B ahall aod) (2 & e V) il Uiby sl WLE Ll il odlel Jeudl 2 m
Sl 3 RERY S P ol olis plisanl g U %1 Lyrs Sytun L5 Auilts HIAL) 349

JJL.U 8>y ).:\.7,- B\l c?L‘u o

G z3gedt St U L e W Bugll e et wils (28 = 3) o3y Jour

Variables CIPS CADF
Levels 1ST Différence Levels 1ST Différence
Constant  Constant&  Constant ~ Constant&  Constant ~ Constant&  Constant ~ Constant &
Trend Trend Trend Trend

EFB -1.985 -2.979*** .5 215%** 5 249***  .]1532 -2.596** -3.958***  -3.874***
SOLAR -0.807 -1.527 -3.076***  -3.776***  -1.273 -1.811 -2.584*** .3 212%**
WIND -2.075 -2.432 -4.356***  -4.504%** 2 363***  -2.724** -3.540***  -3.576%**
HYDRO -3.417**F* A 187***  5904***  -6.134***  -2.655***  -3.462*** -5 (073***  .5174***
BIOFUEL  -2.142 -2.317 -4.105%**  -4.130*%**  -2.646*** -2.471 -3.112***  -3.163***
TOT_REN  -2.696***  -3.041***  .5554*** 5 712*** .2 315*** .2 668** -4.093***  -4.133***
GDP -2.060 -2.044 -3.561***  -3.632*** -2.015* -2.039 -2.718%**  -2.768***
SEC -1.163 -2.045 -3.746***  -4.085***  -1.272 -2.189 -2.974 -3.349***
KOFGI -2.903 -3.240%**  -5.246***  -5418***  -2543***  2039*** 3 Q971*** -4 ]15]1***
TRADE -1.836 -2.131 -4.323*%** 4 528*** 2 315*** 2. 832%**  -3.395***  -3.488***
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Sl Grall oS et il o

i) Bonad) (o e dd) BU plusuinl 1 z350d Westerlund jlest gits (29 = 3) o3) Jgur

Model 7 : EFB;; = f(GDP;, + KOFGI;; + SEC;, + TRADE;, + SOLAR;,)

Statistic Value Z-value P-value Robust P-value
Gt -3.132 4.939 0.000 0.000
Ga -10.776 0.665 0.747 0.001
Pt -18.542 6.882 0.00 0.000
Pa -12.299 2.89 0.002 0.001

19 3, ol ot Stata 17 st~ bl ol 2 e bolazsl Ul slasl a2 jiaald
ezl Js e JLas W) el easn Westerlund o6 cpall ol Gl ol e
Sl 5 i3y Westerlund jlas-! e ks Jsad £ 65\5 dlel Jodd 8 CJL..J\ 3 bootstrap Cf
ﬂpﬁy&:;ﬁjgbuag;ﬂj bl 2o il s Ul %01 dgas St Lis Pa s Pt 5 Ga g Gt
Al Bl 350 8l Slaally () il oy oY) Al e 3gmy Jo s s adey

i) o) o # U1 B alusuanl g1 z3g0d Westerlund Lz =W (30 -3) 3, Jour

Model 2:EFB;; = f(GDP;; + KOFGI;, + SEC;, + TRADE;, + WIND,,)

Statistic Value Z-value P-value Robust P-value
Gt -2.68 2.461 0.007 0.000
Ga -7.92 2.574 0.995 0.160
Pt -14.446 3.821 0.000 0.000
Pa -8.663 0.413 0.340 0.010

22 3 sl il Stata 17 stasY1 sl ol e bzl (Il slaed e -yl

ary o Lo d ] BylaWesterlund <llasl e Weede Jsadl & gl odled Joudt (3 sl
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Model 3 : EFB;; = f(GDP;; + KOFGI;, + SEC;, + TRADE;, + HYDRO,,)

Statistic Value Z-value P-value Robust P-value
Gt -2.729 2.761 0.003 0.001
Ga -7.586 2.852 0.998 0.299
Pt -14.343 3.59 0.000 0.003
Pa -8.091 0.04 0.484 0.059

25 3 sl b Stata. 17 glasY mebnl ol e slazel (I slasl e 2 yaabl
g o Loa> ] wglanWesterlund whlesl e s Jsadl & d) oDl Jeudl (3 Sl
sry e y2s Gy bl 1ol Job U] Gges Soien dis Pty Gt L) @l a5 (i)
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35Lag S BBlal =3 gas Aol 5dl) Slpadlly (bl padd o a3 2gho

Tl o) 8 Bygd1 3835 Bl plisul J 2350d Westerlund jlet s (32 = 3) ) Joir

Model 4 : EFB;, = f (GDP,, + KOFGl;, + SEC;, + TRADE;, + BIOFUEL,-,tl_,t)

Statistic Value Z-value P-value Robust P-value
Gt -2.744 2.397 0.008 0.003
Ga -8.901 1.644 0.950 0.088
Pt -14.203 4.737 0.000 0.003
Pa -12.225 2.358 0.009 0.004

28 3 =l L Stata. 17 SlasV el ol e bzl (Il slsl e 2yl
oy Jo o Lods ) mslanWesterlund whlesl e Leds Jsad) @ G odlel Jeudd 3 il
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Model 5 : EFB;, = f (GDP;, + KOFGI;, + SEC;, + TRADE,, + TOT_REN,,, )

Statistic Value Z-value P-value Robust P-value
Gt -3.094 4.738 0.000 0.000
Ga -9.831 1.327 0.908 0.006
Pt -18.243 6.637 0.000 0.000
Pa -12.222 2.837 0.002 0.000

31 3 gl bt Stata. 17 slasYi bl ol 2 e bolazel LIl slasl o yaald

Pt 5 Ga 5 Gt Jluaxl 55 nidy Westerlund wllasl o Lede Jgadd @ 2l o3l Jeddl 3 )
Js Sl iy drze LSS sy Je ot @y cabad) 10,8 Job JI00] dsime Sstme Lis Pa g
3AS) satnal) Bl 3 gasy 2oLk 8will Slpadly (old) pad) (Y1 Wb BV ey e

o) ) Sl

o) B pltsennst S 3503 (oS3 SV s il (34 = 3) o3y Jour

(MMQR) S31 jud¥l i oils o

Model 1: EFB;; = f(GDP;, + KOFGI;, + SEC;, + TRADE;, + SOLAR,,)

Quantiles SALER  GDP SEC ~ KOFGI TRADE Cons
Location S0.0171%%%  0.3261%  -0.3734™  1.2903"  _0.2810°* -2.8043***
Scale 0.0138%*  ~0.0308  0.0046  -0.3382** -0.0142  1.0921**
Lower Quantile 0.1 -0.0386** 0.3743** 03807 1.8196** -0.2588"* -4.5135"*
0.2 -0.0319%%  0.3593% _0.3784** 16551 -0.2657** -3.9823**

0.3 -0.0264% 034697 -0.3765%* 15192  _0.2714*% _3.5434***

Middle Quantile 0.4 -0.0223% 0.3377°* _0.3752%* 14183 _0.2757* _3.2175%*
0.5 -0.0179%  0.3280"* -0.3737%* 13108 -0.2802** -2.8707**

0.6 -0.0135" 03182 -0.3722'" [ 2041"*  _0.2847** -2.5259"**

Quantile Higher 0.7 -0.0077*  0.3052%* -0.3703** 1.0613"*  -0.2907** -2.0650***
0.8 -0.0022  0.2929%*  _0.3684** 0.9263**  -0.2963** -1.6290"*

0.9 00050  0.2765"* -0.3659"* 0.7472**  _0.3039"* -1.0508"

Y010 Ggns Sgims J) 53 (F) Y05 dygme Sgrms I i () Y01 dygime Sgrmn JI pt (
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Model 2:EFB;, = f(GDP;, + KOFGI;, + SEC;, + TRADE;, + WIND, )

Quantiles WIND GDP SEC KOFGI TRADE Cons

Location 0.0125%*%  0.2651%%* -0.3412%** 13517*%% .0.2601***  -2.4065***
Scale 0.0006 00175  -0.0087  -0.2575**  0.0386**  0.3406**

Lower Quantile @7 -0.0136**  0.2347*%% _03261%** 17996*** -0.3272%%* -29989***
0.2 -00132%*% 02457%% .03315%** 16380%** -0.3030%** -2.7852%**
0.3 -0.0129%%* 02534**x .03363%%* 1 B5247** 02861***  -26353**
Middle Quantile 4 -0.0126*** 0.2605%** -0.3389*** 14192%%* .0.2703***  -2.4958%**
0.5 -0.0124%* 02663** -03418*** 13338*** -02575%* -23828***
0.6 -0.0122%%* 02715%*% .03444%** 12564%** _02459%** -2 2805***
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Quantile Higher () 7 -0.0121***  0.2761*** -0.3466***  1.1893*** -0.2358***  -2.100***
0.8 -0.0118*** 0.2828*** -0.3499***  1.0899***  -0.2209***  -2.0603***
0.9 -0.0114** 0.2928*** -0.3549***  0.9426*** -0.1988***  -1.8655***
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Model 3:EFB;, = f(GDP;, + KOFGI;, + SEC;, + TRADE;, + HYDRO,,)

Quantiles HYDRO GDP SEC KOFGI TRADE Cons

Location -0.0207%**  0.2456%**  -0.3565%**  1.0724%**  -0.3043%**  -1.4414%**
Seale 0.0131***  0.0003 0.0123 -0.3580*%**  0.0840**  0.4996***
0.1 -0.0423***  0.2451%**  -0.3768*** 1.6633***  -0.4428***  -2.2650%**

Lower Quantile 0.2 -0.0355***  0.2453***  -0.3703***  1.4756***  -0.3988***  -2.0039***
0.3  -0.0299%**  0.2454***  -0.3652***  1.3242*%**  -0.3633***  -1.7927%**

0.4  -0.0248***  0.2455***  -0.3603***  1.1828***  -0.3301***  -1.5053***

Middle Quantile 0.5 -0.0201***  0.2457***  -0.3560***  1.0545***  -0.3001***  -1.4163***
0.6 -0.0159***  0.2458***  -0.3520%**  0.9405***  -0.2733%**  -1.2572%**
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0.7 -0.0119%**  0.2459***  -0.3482***  (.8303***  -0.2475%**  -1.1034***
Quantile Higher (.8 _0.0068 0.2460***  -0.3435***  (0.6914***  -0.2149***  -0,9096***
0.9 -0.001 0.2461***  -0.3380***  (.5323**  -0.1776***  -0.6877**
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Model 4:EFB;, = f(GDP;, + KOFGI;, + SEC;; + TRADE;, + BIOFUEL,,)

Quantiles BIOFUEL GDP SEC KOFGI TRADE Cons

Location -0.0076%**  0.7031%**  -0.7193***  -0.2009%**  -0.3010%**  -2.2550%**
Scale 0.0029%**  0.0279**  -0.0184*  -0.2697***  0.0094 0.3376*

0.1 -0.0128%** 0.6529%** -0.6862*** 0.2838***  -0.2621***  -4.5096%**
Lower Quantile 02 -0.0106***  0.6739*** _0.7001***  0.0805***  -0.2684***  -3.9834***
0.3  -0.0002%**  0.6876*** -0.7091***  -0.0515%**  -0.2736***  -3.5556%**
0.4 -0.0081***  0.6981*** -0.7160%** -0.1527***  -0.2776%**  -3.2273%**
ptiddte Quaneite. 05 "00073*% QT0BL 07218 -0.2299**% 02817 -2.8835
0.6 -0.0066*** 0.7132%** -0.7260%**  -0.2003%**  -0.2863***  -2.5030%**
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0.7 -0.0055***  0.7236***  -0.7328***  -0.3991***  -0.2919***  -2.0437***
Higher Quantile 0.8 -0.00233**  0.5567*** -0.60357 0.5977***  -0.2971***  -1.6142***
0.9 -0.00162 0.5828*** -0.62557 0.4448** -0.3042%** -1.0277*
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Model 4:EFB;, = f(GDP;, + KOFGI;, + SEC;, + TRADE;, + TOT_REN,,)

Quantiles TOT REN GDP SEC KOFGI TRADE Cons
Location -0.0435%**  0.2879%**  _0.3787*** 1 0460%**  -0.2028%** .1 7224%**
Scale 0.0229%**  -0.0017 0.0063 -0.4349%**  0,0901***  0.6705***

0.1 _0,0813***  0.2907*** -0.3891*** 1.7650***  -0.4418*** -2.8308***

Lower Quantile 0.2 .00687***  0.2897***  -0.3856***  15252%**  _0.3021***  -2.4612%**
0.3 .0.0586***  0.2800***  -0.3829%**  1.3331***  .03523***  .21651%**

0.4  .0.0503***  0.2884*** -03806*** 1.1763***  -0.3198***  -1.0232%**

Middle Quandile 00 -0.0418%**  0.2877***  .0.3782%**  10138%** -0.2861*** -1.6727***
0.6 0.0344%%*  0.2872%%*  .0.3762%%%  (.8742%*%  .02572%%% .1 A575***
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0.7 0.0285%**  0.2867** -0.3746%** 0.7621%**  -0.2340%**

-1.2847%**

Quantile Higher 0.8 .0,0191* 0.2860***  -0.3720***  0.5822***  -0.1967***

-1.0074***

0.9 .0.0106 0.2854***  -0.3697***  0.4223** -0.1635***

-0.7608**
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oipd (Dumitrescu & Hurlin, 2012) o iwibee ol Bl ded) gl @ils (39 = 3) o3y Jgur
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Null Hypothesis WALL-Stat Zbar-Stat P-value Decision
SOLAR #> EFB 25141 5.7657 0.000

SOLAR < EFB
EFB # > SOLAR 6.4553 20.7731 0.000
WIND + > EFB 1.2355 4.3289 0.000

WIND < EFB
EFB #> WIND 3.6587 8.3268 0.000
HYDRO # > EFB 5.2658 7.7456 0.000

HYDRO < EFB
EFB #> HYDRO 2.3670 6.2185 0.000
BIOFUEL #> EFB 3.5412 4.3621 0.000

BIOFUEL = EFB
EFB # > BIOFUEL 1.7849 1.9325 0.000
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TOT REN #>EFB 2.3776 5.2457 0.000

TOT_REN < EFB
EFB #> TOT_REN 1.8826 3.3607 0.000
GDP > EFB 2.4006 5.3335 0.000

GDP < EFB
EFB #> GDP 1.4854 1.8483 0.000
SEC £ > EFB 2.4335 5.4587 0.000

SEC < EFB
EFB #>SEC 2.4346 3.3146 0.000
KOFGI #> EFB 1.8399 3.1981 0.001

KOFGI = EFB
EFB # > KOFGI 1.0303 0.1154 0.908
TRADE #>EFB 3.9608 11.2743 0.000

TRADE = EFB
EFB # > TRADE 1.1039 0.3955 0.692
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1lr ogdp| 1 _DEBSSZ -455818 Z.1E o033l -IBRETEEL z 090337
1lr hydro| -.07405ZB -3BEI0B -1.82 0. 055 -.1457E78 SEFIlEEZZ
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Testing for slope heterogeneity
(Blomquist, Westerlund. 2013. Economic Letters)
HO: slope coefficients are homogenous

Delta p-value
9.493 0.000
adj. 13.265 ©.000

HAC Kernel: bartlett
with average bandwith 1.75
Variables partialled out: constant

O3S ST 36 Silast o g 388901 31 maged W Jood Sialt JolSHN jlast 12 3, golll

Bootstrapping critical values under HO..........
Calculating Westerlund ECM panel cointegration tests..........

Results for HO: no cointegration
With 20 series and 5 covariates

Statistic Value Z-value P-value Robust P-value
Gt -2.715 -2.272 ©0.011 0.003
Ga -9.685 1.188 ©.883 0.021
Pt -10.596 -1.785 ©0.037 0.055
Pa -8.874 -0.474 ©0.318 ©.033

O30S ST 36 Silast o g9 38891 31 z3s0d CS—ARDL puis 13 (3 3l

(Dynamic)] Cosmon Correlated Effects Estimator — (CE-ABDL])
Fanel Variable (il: pays Huxber of obs = =3}
Time Variable (&]: pear Number of groups = ze
Degrese=s of freedom per group: Obs per growp:
without cross-sectional awg. min = & min = 13
max = 15 avg = 1
with cross—ssctiomal awg. mim = Db maw = Z
maw =5
Fil5&, 411 qz
ectional lags (L | Pzock > F oo
in mean group regressiom = TZ A el 1o
= partialled owkt = B& B-squared {ME]

-]
1
il

F-valus=

FZ455% -04ETLITE c_ o4 o000 3308515 5140128

ogdp | 1_Z80184 -3T733 649 .70 o o7 35049471 Z.Z022Z1
biofuwel| -.0T77BE73 -3 7E3E -1.51 o.05E —-.157851Z -FIZOSEE
EIH| 1122007 -ZZ013BZ o531 . 510 -.31EBZEZ3 -343EE3T
HDI| -.184453 1_BlEEBEE -0_10 r.gic -3.745081 3_.376185
BOEBET| 4E3TTLE -Z2B47ETE 1.3 o103 —. 242841 1.021827

Mean Sroup: |

1r O0OZ| —-.5775441 -4ET1T7E -1Z2_.36 oc.oooo —.GEE10EL —-4B55B0Z

_______________ oo
Long Bun E=t. |

_______________ e e e e e e e e e
Mean Group: |

1r FIH| -37TEL1SE -47135E8 o_80 o - 5477305 1_ZBBBET

lr_HDI| -.15E330E Z_BT7E548 0.5 . —5_T5E18 5.485 L]

l=_BDEDET| -T3EBZCY .E0ELTET 1.2z o. —. 3473331 1.5205882

lr biocfuel| -.l1585588 -OTE0ETE -Z.14 r.03z —-. 3037682 —-.0134Z84

1lxr ogdp| Z2_31E57EE -BRTS0TS Z_61 o.one -SBOZBEE 4 _D5BZ5Z
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Testing for slope heterogeneity
(Blomquist, Westerlund. 2013. Economic Letters)
HO: slope coefficients are homogenous

Delta p-value
11.281 ©.000
adj. 14.439 ©.000

HAC Kernel: bartlett
with average bandwith 1.9310345
Variables partialled out: constant

O, S ST (38 Silast e ST 8ol Bl 1 #3503 W) Jooeld Sadt JolS jlast 15 03, goulll
Bootstrapping critical values under HO..........
Calculating Westerlund ECM panel cointegration tests..........

Results for HO: no cointegration
With 29 series and 5 covariates

Statistic Value Z-value P-value Robust P-value
Gt -2.818 -3.277 ©.001 ©.001
Ga -10.791 0.654 ©.744 ©0.001
Pt -12.470 -1.913 ©.028 ©.058
Pa -8.016 0.011 0.504 ©.073

O, S ST (36 Sitast o ST 83unlt Bl 1 3503 CS-ARDL 5 16 43 3l

(Dymamic)] Common Correlated Effects Estimator - (C3-ARDL)

Fanel Wariaghle (i): pays= Humber of ocb= = CZE
Time Variable (t]: pear Number of groups = ]
Degree=s of freedom per gooup: Obs per group:

without cross—-sectiomal awvg. min = -1 min = E

max =15 awvg = 1e

with cross-ssactional awg. mim = -7 max = ZZ

maxw =5

Humber of Eialz, 1zE) = 1.43

cross-sectbional lags I o 1 Frob > F = .01

variaghle=s in mean group regres=sipn = 144 B—mmeared = o_zz

variables partialled owt = 1EB B-sguared (ME] = o.B7

Boot MSE = o.oz

D Statistic = 3.45

p-value = 08127

Ly | Coef Ztd. Exrx = Bxl=]| [B5t Comf. Intervral]

_______________ o
Short Bun E=t. |

_______________ N ——
Mean Group ]

LD.O0Z| .05EZ5ZE -0718881 .78 0.3234 -. 0835455 1571506

gdp| 1.517635 -3T0HZ138 4.10 0. 000 -TEZ0ZEL Z.243z41

TOT_BEM| -.1025353 -040ESEL -£.52 p.olz --1B22277 - 0ZZES0E

FIN| .1433004 - 0803033 1.78 0.074 -.0130812 -J0rEE1E

HDI| -3.Z55704 1.8311 -1_78 0 _075 -E_B4BEAS -3ZE0LE

BDEBET| -.ZB37Z15 -1OETERT -Z.58 0.010 -.40ABE35 —.0EE5TER

_______________ N ——
RBdiju=t. Term |

_______________ N ——
Mean Sroup ]

1r COZ| -.5437474 0718881 -13.13 0 _ 000 -1_0A4645 - _ADZA4GY

_______________ N ——
Lomg Bun E=t. |

_______________ N ——
Mean Sroup ]

1r FIN| _1366088 -0TeRETL 1.73 0_084 —_ 0183558 -ZL15774

1lxr HDI| -1.50z346 Z.0EZ551 -0.73 0.36E -5. 534872 Z.540181

lr BDERET| -.43455874 -Z0EIS0T -Z.18 0.3l -.B572473 -.0412274

1r TOT BEM| -.Z20ESE4E -10E5Z44 -1.50 0. 057 -.4152884 -OOELIEZ

lr_gdp| Z.075814% -EERGTET 3.01 0. 003 722303 3.4253Z€
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Variable |

hydro

)
B
5
a

TOT REN
KOFGT
SEC
TRADE

W z3sed Ldo gl Sslax Y1 17 03y gl

§.171998
12.06707
34.73514
217.4863
21.62358

309.057
75.72665
64.3587
84.14679

.2728508
55.08063
122.4578
424.,6175
60.03914

6€10.2253
12.27429
24.25446
67.101el

271
32.01538
35.957
13.75305

deed) Aanadl (& Apmmnid! Bl 3 =550 Jgab o et 18 o8y gl

Testing for slope heterogeneity

(Blomquist,

Westerlund.

2013.

HO: slope coefficients are homogenous

adj.

Delta
12.561
15.385

p-value
©.000
©.000

HAC Kernel:

bartlett

with average bandwith 2.137931

Variables partialled out:

constant

Economic Letters)

9.743578
855.653
1715.493
3471.19
415.87

6545.095
91.14088
125.8518
437.3267

Tl oz 8 dpmadd! B 1 #3503 ) fonl) SRl oS jlast 19 03y el

Bootstrapping critical walues under HB
Calculating Westerlund EQM panel cointegration tests

Results for HB: no cointegration
With 29 series and 5 covariates

Statistic Value Z-value P-wvalue Robust P-wvalue
Gt -3.132 -4.939 B.866 B.666
Ga -18.776 B.665 B.747 B.661
Pt -18.542 -6.882 B.866 B.666
Pa -12.299 -2.898 B.862 B.661
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MM-greg Estimat

or

Number of obs = 495
Quantile:
EFB Coefficient Std. err. z P>|z]| [95% conf. interval]
location
GDP .3260782 .©363596 8.97 ©.000 .2548147 .3973417
solar -.0170521 .0042957 -3.97 ©.000 -.0254715 -.0086327
SEC -.3734124 .0314647 -11.87 ©.000 -.435082 -.3117427
KOFGI 1.290271 .1889086 6.83 ©.000 .9200167 1.660525
TRADE -.2810444 .0282063 -9.96 ©.000 -.3363279 -.225761
_cons -2.804251 .3321021 -8.44 ©.000 -3.455159 -2.153342
scale
GDP -.0308201 .©220085 -1.40 ©.161 -.0739559 .0123157
solar .0137778 .0026002 5.30 ©.000 .0086815 .018874
SEC .0046334 .0190456 0.24 ©.808 -.0326953 .0419621
KOFGI -.3382171 .1143464 -2.96 ©.003 -.562332 -.1141022
TRADE -.0142378 .0170733 -0.83 ©.404 -.0477009 .9192252
_cons 1.092086 .2010216 5.43 ©.000 .6980913 1.486081
qtile__1
GDP .3743146 .0453796 8.25 ©.000 .2853723 .4632569
solar -.0386156 .0054923 -7.03 ©.000 -.0493804 -.0278509
SEC -.3806641 .09392023 -9.71 ©.000 -.4574993 -.303829
KOFGI 1.819613 .2375056 7.66 ©.000 1.354111 2.285116
TRADE -.2587608 .0351609 -7.36 ©.000 -.3276748 -.1898468
_cons -4.513472 .4256044 -10.60 ©.000 -5.347642 -3.679303
qtile_ 2
GDP .3593243 .09396538 9.06 ©.000 .2816043 .4370443
solar -.0319144 .0047129 -6.77 ©.000 -.0411514 -.0226773
SEC -.3784105 .0343005 -11.03 ©.000 -.4456382 -.3111829
KOFGI 1.655111 .2063444 8.02 ©.000 1.250683 2.059538
TRADE -.2656858 .0307529 -8.64 ©.000 -.3259605 -.2054112
_cons -3.982302 .3644722 -10.93 ©.000 -4.696654 -3.267949
qtile__3
GDP .3469378 .0367301 9.45 ©.000 .2749481 .4189275
solar -.0263771 .0043979 -6.00 ©.000 -.0349969 -.0177573
SEC -.3765484 .9317553 -11.86 ©.000 -.4387876 -.3143092
KOFGI 1.519182 .1916152 7.93 ©.000 1.143623 1.894741
TRADE -.271408 .0284747 -9.53 ©.000 -.3272175 -.2155985
_cons -3.543394 .3404725 -10.41 ©.000 -4.210708 -2.87608
qtile__ 4
GDP .3377409 .0358163 9.43 ©.000 -2675422 -4079395
solar -.0222658 .0042716 -5.21 ©.000 -.030638 -.0138935
SEC -.3751657 .0309734 -12.11 ©.000 -.4358724 -.3144591
KOFGI 1.418256 .1865723 7.60 ©.000 1.052581 1.783931
TRADE -.2756567 .027772 -9.93 ©.000 -.3300888 -.2212246
_cons -3.217509 .3304633 -9.74 ©.000 -3.865205 -2.569812
qtile__5
GDP .3279527 .0361813 9.06 ©.000 .2570387 .3988668
solar -.0178901 .004342 -4.12 ©.000 -.0264003 -.0093798
SEC -.3736942 .©312752 -11.95 ©.000 -.4349926 -.3123959
KOFGI 1.310842 .1888478 6.94 ©.000 .9407069 1.680977
TRADE -.2801785 .0280461 -9.99 ©.000 -.3351479 -.225209
_cons -2.870674 .3361497 -8.54 ©.000 -3.529515 -2.211832
qtile__6
GDP .318224 .0378371 8.41 ©.000 .2440648 .3923833
solar -.013541 .0045531 -2.97 ©.003 -.0224649 -.004617
SEC -.3722316 .0327004 -11.38 ©.000 -.4363233 -.3081399
KOFGI 1.20408 .1976861 6.09 ©.000 .8166218 1.591537
TRADE -.2846728 .©293255 -9.71 ©.000 -.3421497 -.2271959
_cons -2.525944 .3526456 -7.16 ©.000 -3.217116 -1.834771
qtile_ 7
GDP .3052135 .0417752 7.31 ©.000 .2233357 .3870914
solar -.0077248 .0050079 -1.54 ©.123 -.0175402 .0020906
SEC -.3702756 .0361139 -10.25 ©.000 -.4410575 -.2994938
KOFGI 1.061303 .2180084 4.87 ©.000 .6340144 1.488592
TRADE -.2906832 .032384 -8.98 ©.000 -.3541546 -.2272118
_cons -2.064926 .3877324 -5.33 ©.000 -2.824867 -1.304984
qtile__ 8
GDP .2929114 .0468976 6.25 ©.000 .2009937 .384829
solar -.0022252 .0055835 -0.40 ©.690 -.0131687 .0087182
SEC -.3684262 .0405613 -9.0e8 ©.000 -.4479249 -.2889274
KOFGI .9263004 .244168 3.79 ©.000 .4477399 1.404861
TRADE -.2963664 .0363676 -8.15 ©.000 -.3676456 -.2250872
_cons -1.629009 .4318801 -3.77 ©.000 -2.475478 -.7825391
qtile__ 9
GDP .276594 .0550804 5.02 ©.000 .1686385 .3845496
solar .0050692 .0064186 0.79 ©.430 -.0075111 .0176495
SEC -.3659731 .0477054 -7.67 ©.000 -.4594739 -.2724722
KOFGI .7472353 .284599 2.63 ©.009 .1894316 1.305039
TRADE -.3039045 .0427589 -7.11 ©.000 -.38771e3 -.2200986
_cons -1.05e816 .4946924 -2.12 ©.034 -2.020395 -.0812369
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Testing for slope heterogeneity
(Blomquist, Westerlund. 2013. Economic Letters)
HO: slope coefficients are homogenous

Delta p-value
13.383 ©.000
adj. 15.368 ©.000

HAC Kernel: bartlett
with average bandwith 3
Variables partialled out: constant

i) o) o U B 3 p3ged G fold il oS Jlast 2203y gl

Bootstrapping critical values under HO....
Calculating Westerlund ECM panel cointegration tests..........

Results for HO: no cointegration
With 27 series and 5 covariates

Statistic Value Z-value P-value Robust P-value
Gt -2.680 -2.461 0.007 0.000
Ga -7.920 2.574 0.995 0.160
Pt -14.446 -3.821 0.000 0.000
Pa -8.663 -0.413 0.340 0.010

i) el o 2 U Bl ) ziged MM-QR il 23 03y 3l

MM-qreg Estimator
Number of obs = 573

Quantile: .
EFB Coefficient Std. err. z P>|z| [95% conf. interval]
location
GDP .2650816 .0308651 8.59 0.000 .2045871 .3255762
wind -.0124666 .0040427 -3.08 0.002 -.0203902 -.0045429
SEC -.3411705 .028195 -12.10 0.000 -.3964316 -.2859094
KOFGI 1.351662 .1770069 7.64 0.000 1.004735 1.698589
TRADE -.260139 .0283836 -9.17 0.000 -.3157699 -.2045081
_cons -2.406496 .2863579 -8.40 0.000 -2.967747 -1.845245
scale
GDP .0174526 .0184157 0.95 0.343 -.0186415 .0535468
wind .0006326 .0024121 0.26 0.793 -.0040951 .0053602
SEC -.0086847 .0168226 -0.52 0.606 -.0416564 .0242869
KOFGI -.2575367 .1056116 -2.44 0.015 -.4645315 -.0505418
TRADE .0385774 .0169351 2.28 0.023 .0053851 .0717697
_cons .3405887 .170856 1.99 0.046 .005717 .6754604
qtile_ 1
GDP .2347269 .0470408 4.99 0.000 .1425287 .3269251
wind -.0135667 .0061636 -2.20 0.028 -.0256472 -.0014863
SEC -.3260654 .0429814 -7.59 0.000 -.4103074 -.2418234
KOFGI 1.799587 .2691916 6.69 0.000 1.271981 2.327193
TRADE -.3272354 .043199 -7.58 0.000 -.4119038 -.242567
_cons -2.99887 .4359554 -6.88 0.000 -3.853327 -2.144413
qtile_ 2
GDP .2456761 .0390502 6.29 0.000 .1691392 .322213
wind -.0131699 .0051117 -2.58 0.010 -.0231887 -.0031511
SEC -.3315139 .0356563 -9.30 0.000 -.4013991 -.2616288
KOFGI 1.638017 .224771 7.29 0.000 1.197474 2.07856
TRADE -.3030332 .0360106 -8.42 0.000 -.3736126 -.2324538
_cons -2.785196 .3630474 -7.67 0.000 -3.496756 -2.073636
qtile_ 3
GDP .2533573 .0346216 7.32 ©.000 .1855003 .3212144
wind -.0128915 .0045317 -2.84 0.004 -.0217736 -.0040094
203 SEC -.3353363 .0316113 -10.61 0.000 -.3972933 -.2733792
KOFGI 1.524669 .19935 7.65 0.000 1.13395 1.915388
TRADE -.2860544 .0319353 -8.96 0.000 -.3486464 -.2234625
_cons -2.635296 .3219392 -8.19 0.000 -3.266285 -2.004306
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qtile__4

GDP .260507 .031825 8.19 ©.000 .1981311 .3228829

wind -.0126324 .004166 -3.0e3 0.002 -.0207977 -.0044671

SEC -.338894 .©290596 -11.66 ©.000 -.3958498 -.2819383

KOFGI 1.419167 .1831533 7.75 ©.000 1.060193 1.778141

TRADE -.2702508 .029346 -9.21 ©.000 -.3277679 -.2127338

_cons -2.49577 .2958572 -8.44 ©.000 -3.075639 -1.915901
qtile__ 5

GDP .2662947 .03075 8.66 ©.000 .2060257 .3265636

wind -.0124226 .0040263 -3.09 ©.002 -.020314 -.0045312

SEC -.3417741 .0280827 -12.17 ©.000 -.3968152 -.286733

KOFGI 1.333762 .1767112 7.55 ©.000 .9874142 1.680109

TRADE -.2574577 .©283252 -9.09 ©.000 -.3129741 -.2019412

_cons -2.382823 .2856383 -8.34 ©.000 -2.942664 -1.822982
qtile__ 6

GDP .2715384 .0308001 8.82 ©.000 .2111712 .3319055

wind -.0122325 .0040346 -3.0e3 ©.002 -.0201402 -.0043249

SEC -.3443834 .0281371 -12.24 ©.000 -.3995312 -.2892357

KOFGI 1.256384 .1765351 7.12 ©.000 .9103821 1.602387

TRADE -.245867 .0283163 -8.68 ©.000 -.301366 -.1903681

_cons -2.280493 .2856871 -7.98 ©.000 -2.840429 -1.720556
qtile__ 7

GDP .276084 .9316573 8.72 ©.000 .2140369 .3381311

wind -.0120678 .0041459 -2.91 ©.004 -.0201936 -.003942

SEC -.3466454 .0289154 -11.99 ©.000 -.4033185 -.2899723

KOFGI 1.189308 .1817085 6.55 ©.000 .8331657 1.54545

TRADE -.2358194 .©0291343 -8.09 ©.000 -.2929215 -.1787172

_cons -2.191785 .2938665 -7.46 ©.000 -2.767752 -1.615817
qtile__8

GDP .2828166 .@341623 8.28 ©.000 .2158597 .3497734

wind -.0118238 .0044709 -2.64 ©.008 -.0205866 -.0030609

SEC -.3499956 .©9311885 -11.22 0.000 -.411124 -.2888673

KOFGI 1.08996 .1968901 5.54 ©.000 .7040623 1.475857

TRADE -.2209376 .©315339 -7.01 ©.000 -.282743 -.1591323

_cons -2.060398 .3178363 -6.48 ©.000 -2.683346 -1.437451
qtile_ 9

GDP .2928027 .©399235 7.33 ©.000 .2145542 .3710513

wind -.0114618 .0052274 -2.19 ©.028 -.0217074 -.0012163

SEC -.3549649 .0364603 -9.74 ©.000 -.4264258 -.2835041

KOFGI .9426008 .2294341 4.11 ©.000 .4929182 1.392283

TRADE -.1988642 .©367765 -5.41 ©.000 -.2709447 -.1267836

_cons -1.865518 .3708583 -5.0e3 ©.000 -2.592387 -1.138649

i) Ao A dileg g1 BN 1 390 Jobl wild sl 24 3, olll

Testing for slope heterogeneity
(Blomquist, Westerlund. 2013. Economic Letters)
HO: slope coefficients are homogenous

Delta p-value
18.216 ©.000
adj. 20.919 ©.000

HAC Kernel: bartlett
with average bandwith 3
Variables partialled out: constant

) B! o Ailag gSI1 BB 1 Ti5ed @B Jel sl JoSHI Syl 25 o3y gl
Bootstrapping critical values under HO..........

Calculating Westerlund ECM panel cointegration tests..........

Results for HO: no cointegration
With 28 series and 5 covariates

Statistic Value Z-value P-value Robust P-value
Gt -2.729 -2.761 ©0.003 0.001
Ga -7.586 2.852 0.998 0.299
Pt -14.343 -3.590 ©.000 0.003
Pa -8.091 -0.040 0.484 0.059
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MM-greg Estimator

Number of obs 680
Quantile:
EFB Coefficient Std. err. z P>|z]| [95% conf. interval]
location
GDP .2456376 .0312529 7.86 ©.000 .184383 .3068922
hydro -.0207297 .0040373 -5.13 ©.000 -.0286426 -.0128168
SEC -.3565384 .0282502 -12.62 ©.000 -.4119078 -.301169
KOFGI 1.072442 .154958 6.92 ©.000 .7687301 1.376154
TRADE -.3042648 .0296844 -10.25 ©.000 -.362445 -.2460845
_cons -1.441356 .2071219 -6.96 ©.000 -1.847308 -1.035405
scale
GDP .0003243 .0179717 0.02 0.986 -.0348994 .0355481
hydro .0130797 .0023216 5.63 ©.000 .0085294 .0176299
SEC .0122562 .016245 0.75 0.451 -.0195834 .0440958
KOFGI -.3580147 .0891069 -4.02 ©.000 -.5326611 -.1833684
TRADE .0839511 .0170697 4.92 ©.000 .0504952 .117407
_cons .499587 .1191032 4.19 ©.000 .266149 .7330249
qtile__1
GDP .2451023 .0440454 5.56 ©.000 .1587749 .3314298
hydro -.042316 .0056553 -7.48 ©.000 -.0534001 -.0312319
SEC -.3767657 .0398184 -9.46 ©.000 -.4548083 -.298723
KOFGI 1.663299 .2166509 7.68 ©.000 1.238671 2.087927
TRADE -.4428152 .0414842 -10.67 ©.000 -.5241227 -.3615077
_cons -2.26586 .2899573 -7.81 ©.000 -2.834166 -1.697554
qtile__ 2
GDP .2452724 .9379912 6.46 ©.000 .17e8111 .3197337
hydro -.0354582 .0049626 -7.15 ©.000 -.0451848 -.0257316
SEC -.3703396 .0343445 -10.78 ©.000 -.4376536 -.3030256
KOFGI 1.475589 .1898415 7.77 ©.000 1.103506 1.847671
TRADE -.3987989 .0364514 -10.94 ©.000 -.4702423 -.3273554
_cons -2.003922 .2537059 -7.90 ©.000 -2.501176 -1.506668
qtile__ 3
GDP .2454095 .0342365 7.17 ©.000 .1783073 .3125118
hydro -.0299286 .0045003 -6.65 ©.000 -.038749 -.0211083
SEC -.3651581 .030951 -11.80 ©.000 -.4258211 -.3044952
KOFGI 1.324234 .1719491 7.70 ©.000 .9872198 1.661248
TRADE -.3633075 .9330535 -10.99 ©.000 -.4280912 -.2985239
_cons -1.792716 .2297239 -7.80 ©.000 -2.242966 -1.342465
qtile_ 4
GDP .2455377 .0319848 7.68 ©.000 .1828486 .3082267
hydro -.0247599 .0042022 -5.89 ©.000 -.0329961 -.0165237
SEC -.3603148 .0289162 -12.46 ©.000 -.4169895 -.3036401
KOFGI 1.182756 .1604826 7.37 ©.000 .868216 1.497296
TRADE -.3301323 .0308508 -l10.70 ©.000 -.3905987 -.2696659
_cons -1.595292 .2144499 -7.44 ©.000 -2.015606 -1.174978
qtile__ 5
GDP .2456539 .9312253 7.87 ©.000 .1844534 .3068544
hydro -.0200733 .0040781 -4.92 ©.000 -.0280662 -.0120805
SEC -.3559233 .9282292 -12.61 ©.000 -.4112515 -.3005951
KOFGI 1.054477 .1558819 6.76 ©.000 .7489538 1.36
TRADE -.300052 .0299354 -10.02 ©.000 -.3587243 -.2413797
_cons -1.416287 .2083781 -6.80 ©.000 -1.8247 -1.007873
qtile__6
GDP .2457572 .9316538 7.76 ©.000 .1837169 .3077975
hydro -.0159085 .00412 -3.86 ©.000 -.0239835 -.0078335
SEC -.3520207 .09286159 -12.30 ©.000 -.4081068 -.2959346
KOFGI .9404778 .157615 5.97 ©.000 .6315581 1.249398
TRADE -.2733203 .030248 -9.04 ©.000 -.3326054 -.2140353
_cons -1.257208 .2107179 -5.97 ©.000 -1.670208 -.8442089
qtile_ 7
GDP .245857 .0330194 7.45 ©.000 .1811401 .3105739
hydro -.0118821 .0043128 -2.76 0.006 -.0203349 -.0034292
SEC -.3482477 .0298504 -11.67 ©.000 -.4067535 -.289742
KOFGI .830266 .1649368 5.03 ©.000 .5069959 1.153536
TRADE -.2474767 .031671 -7.81 ©.000 -.3095507 -.1854027
_cons -1.103415 .2204445 -5.01 ©.000 -1.535478 -.6713515
qtile__8
GDP .2459829 .0358995 6.85 ©.000 .1756211 .3163446
hydro -.0068073 .0046537 -1.46 0.144 -.0159284 .0023137
SEC -.3434925 .0324532 -10.58 ©.000 -.4070996 -.2798854
KOFGI .6913614 .1782224 3.88 ©.000 .342052 1.040671
TRADE -.2149049 .034175 -6.29 ©.000 -.2818867 -.147923
_cons -.9095822 .2382944 -3.82 ©.000 -1.376631 -.4425338
qtile_ 9
GDP .246127 .0404411 6.09 ©.000 .1668639 .32539
hydro -.000997 .0053357 -0.19 0.852 -.0114547 .0094608
SEC -.3380479 .0365639 -9.25 ©.000 -.4097119 -.266384
KOFGI .5323208 .2033688 2.62 0.009 .1337252 .9309163
TRADE -.1776113 .0391357 -4.54 ©.000 -.2543159 -.1009067
_cons -.687651 .2718044 -2.53 0.011 -1.220378 -.1549242
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Delta
10.327
11.856
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0.000
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Variables partialled out:

lett
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Bootstrapping critical values under HO..........

Calculating Westerlund ECM panel cointegration tests..........

Results

for HO: no cointegration
With 20 series and 5 covariates

Statistic Value Z-value P-value Robust P-value
Gt -2.744 -2.397 ©0.008 0.003
Ga -8.901 1.644 0.950 0.088
Pt -14.203 -4.737 0.000 0.003
Pa -12.225 -2.358 0.009 0.004
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206

MM-greg Estimator

Number of obs

488

Quantile:
EFB Coefficient Std. err. z P>|z]| [95% conf. interval]
location
GDP .5109699 .0354782 14.40 ©.000 .4414339 .5805058
Biofuel -.0035796 .0012642 -2.83 0.005 -.0060574 -.0011017
SEC -.564995 .9322121 -17.54 ©.000 -.6281295 -.5018606
KOFGI .8660807 .1459226 5.94 ©.000 .5800777 1.152084
TRADE -.3829604 .09258806 -14.80 ©.000 -.4336855 -.3322353
_cons -2.795751 .204927 -13.64 ©.000 -3.1974 -2.394101
scale
GDP .045037 .0218839 2.06 ©.040 .0021454 .0879286
Biofuel .0012295 .0007798 1.58 ©.115 -.0002989 .0027579
SEC -.0379517 .9198693 -1.91 0.056 -.0768947 .0009914
KOFGI -.2639611 .990009 -2.93 0.003 -.4403754 -.0875468
TRADE .0082443 .9159639 90.52 9.606 -.0230443 .039533
_cons .2545908 .1264045 2.01 0.044 .0068425 .502339
gtile__1
GDP .4410518 .0476616 9.25 ©.000 .3476368 .5344668
Biofuel -.0054883 .0016901 -3.25 ©.001 -.0088008 -.0021758
SEC -.5060766 .0432134 -11.71 ©.000 -.5907733 -.42138
KOFGI 1.275869 .1983185 6.43 ©.000 .8871722 1.664566
TRADE -.3957594 .9344036 -11.50 ©.000 -.4631893 -.3283295
_cons -3.190992 .2750347 -11.60 ©.000 -3.73005 -2.651934
qtile_ 2
GDP .4651873 .0403569 11.53 ©.000 .3860892 .5442854
Biofuel -.0048294 .001438 -3.36 ©.001 -.0076479 -.0020109
SEC -.5264151 .0366403 -14.37 ©.000 -.5982287 -.4546015
KOFGI 1.134412 .1660133 6.83 ©.000 .8090314 1.459792
TRADE -.3913412 .0294349 -13.30 ©.000 -.4490326 -.3336498
_cons -3.054556 .233118 -13.10 ©.000 -3.511459 -2.597653
qtile_ 3
GDP .4800224 .0374646 12.81 ©.000 .4065932 .5534516
Biofuel -.0044244 .0013343 -3.32 ©.001 -.0070396 -.0018093
SEC -.5389163 .0340098 -15.85 ©.000 -.6055742 -.4722584
KOFGI 1.047463 .154297 6.79 ©.000 .7450468 1.34988
TRADE -.3886255 .0272969 -14.24 ©.000 -.4421265 -.3351245
_cons -2.970695 .2163849 -13.73 ©.000 -3.394801 -2.546588
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qtile__ 4

GDP .4962339 .0357124 13.90 ©.000 .426239 .5662289

Biofuel -.0039819 .0012713 -3.13 0.002 -.0064737 -.0014901

SEC -.5525774 .032415 -17.05 ©.000 -.6161097 -.4890451

KOFGI .9524476 .1472345 6.47 ©.000 .6638734 1.241022

TRADE -.3856579 .9259959 -14.84 ©.000 -.4366088 -.3347069

_cons -2.879052 .2062482 -13.96 ©.000 -3.283291 -2.474813
qtile__ 5

GDP .5110124 .0935513 14.39 ©.000 .4414083 .5806165

Biofuel -.0035784 .001265 -2.83 ©.005 -.0060578 -.001099

SEC -.5650309 .0322391 -17.53 ©.000 -.6282184 -.5018435

KOFGI .865831 .1462021 5.92 ©.000 .5792802 1.152382

TRADE -.3829526 .0258835 -14.80 ©.000 -.4336833 -.3322219

_cons -2.79551 .2051287 -13.63 ©.000 -3.197555 -2.393465
qtile_ 6

GDP .5218711 .0363076 14.37 ©.000 .4507095 .5930327

Biofuel -.003282 .0012935 -2.54 0.011 -.0058172 -.0007468

SEC -.5741813 .0329619 -17.42 ©.000 -.6387853 -.5095772

KOFGI .8021888 .1494228 5.37 ©.000 .5093256 1.095052

TRADE -.3809648 .0264707 -14.39 ©.000 -.4328465 -.3290832

_cons -2.734127 .2097243 -13.04 ©.000 -3.145179 -2.323075
qtile__ 7

GDP .5392385 .0391372 13.78 9.000 .4625309 .615946

Biofuel -.0028079 .0013933 -2.02 0.044 -.0055387 -.0000771

SEC -.5888164 .0355238 -16.58 ©.000 -.6584418 -.5191909

KOFGI .7003988 .16135 4.34 ©.000 .3841585 1.016639

TRADE -.3777856 .0284896 -13.26 ©.000 -.4336243 -.3219469

_cons -2.63595 .2260267 -11.66 ©.000 -3.978955 -2.192946
qtile__8

GDP .5567448 .0435098 12.80 ©.000 .4714671 .6420224

Biofuel -.00233 .0015479 -1.51 0.132 -.0053637 .0007038

SEC -.6035686 .0394856 -15.29 ©.000 -.6809589 -.5261782

KOFGI .5977946 .1796665 3.33 0.001 .2456548 .9499344

TRADE -.374581 .0316272 -11.84 ©.000 -.436569 -.3125929

_cons -2.536989 .2512373 -10.10 ©.000 -3.029405 -2.044573
qtile_ 9

GDP .5828481 .0517143 11.27 ©.000 .48149 .6842063

Biofuel -.0016174 .0018431 -0.88 ©.380 -.0052298 .001995

SEC -.6255653 .0469534 -13.32 ©.000 -.7175922 -.5335383

KOFGI .4448031 .212638 2.09 0.036 .0280403 .861566

TRADE -.3698025 .0377328 -9.80 ©.000 -.4437576 -.2958475

_cons -2.389428 .2987476 -8.00 ©.000 -2.974963 -1.803894
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Testing for slope heterogeneity

(Blomquist, Westerlund. 2013.
HO: slope coefficients are homogenous
Delta p-value
18.229 0.000
adj. 20.933 ©.000

HAC Kernel:

bartlett

with average bandwith 3

Variables partialled out:

constant
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Bootstrapping critical values under HO..........

Calculating Westerlund ECM panel cointegration tests..........

Results for He:

no cointegration

With 29 series and 5 covariates

Statistic Value Z-value P-value Robust P-value
Gt -3.094 -4.738 0.000 0.000
Ga -9.831 1.327 0.908 0.006
Pt -18.243 -6.637 0.000 ©.000
Pa -12.222 -2.837 0.002 ©.000
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MM-qreg Estimator
Number of obs = 691

208

Quantile:
EFB Coefficient Std. err. z P>|z]| [95% conf. interval]
location
GDP .2878505 .0304525 9.45 ©.000 .2281647 .3475363
TOT_REN -.0434634 .007419 -5.86 ©.000 -.0580043 -.0289225
SEC -.3787012 .0269456 -14.05 ©.000 -.4315136 -.3258888
KOFGI 1.04601 .1457782 7.18 ©.000 .76029 1.33173
TRADE -.2927935 .0264889 -11.05 ©.000 -.3447108 -.2408762
_cons -1.722396 .2145959 -8.03 0.000 -2.142996 -1.301796
scale
GDP -.0017163 .0174244 -0.10 0.922 -.0358675 .032435
TOT_REN .0228823 .004245 5.39 ©.000 .0145622 .0312024
SEC .0062968 .0154179 0.41 ©.683 -.0239216 .0365153
KOFGI -.4348901 .083412 -5.21 ©.000 -.5983746 -.2714056
TRADE .0901227 .0151565 5.95 ©.000 .0604164 .119829
_cons .6704784 .1227884 5.46 ©.000 .4298175 .9111393
qtile_ 1
GDP .2906879 .0428931 6.78 ©.000 .2066188 .3747569
TOT_REN -.0812927 .0103036 -7.89 ©.000 -.1014873 -.0610981
SEC -.3891112 .@379557 -10.25 ©.000 -.463503 -.3147195
KOFGI 1.764976 .2013865 8.76 ©.000 1.370266 2.159686
TRADE -.4417855 .0366019 -12.07 ©.000 -.5135239 -.3700471
_cons -2.83084 .2968677 -9.54 ©.000 -3.41269 -2.24899
qtile__ 2
GDP .2897416 .0367541 7.88 ©.000 .2177049 .3617783
TOT_REN -.0686762 .0091051 -7.54 ©.000 -.0865218 -.0508305
SEC -.3856394 .0325222 -11.86 ©.000 -.4493818 -.321897
KOFGI 1.525192 .1792937 8.51 ©.000 1.173782 1.876601
TRADE -.3920948 .0326575 -12.01 ©.000 -.4561024 -.3280872
_cons -2.46116 .2639616 -9.32 ©.000 -2.978515 -1.943804
qtile_ 3
GDP .2889836 .0330545 8.74 ©.000 .224198 .3537693
TOT_REN -.0585713 .0081661 -7.17 ©.000 -.0745767 -.042566
SEC -.3828587 .0292486 -13.09 ©.000 -.4401849 -.3255325
KOFGI 1.333144 .1607336 8.29 ©.000 1.018111 1.648176
TRADE -.3522965 .0292674 -12.04 ©.000 -.4096596 -.2949334
_cons -2.165075 .2366423 -9.15 ©.000 -2.628886 -1.701265
qtile_ 4
GDP .2883645 .0311365 9.26 ©.000 .2273382 .3493908
TOT_REN -.0503164 .0077305 -6.51 ©.000 -.0654679 -.0351649
SEC -.380587 .0275517 -13.81 ©.000 -.4345873 -.3265867
KOFGI 1.176253 .1522207 7.73 ©.000 .8779064 1.4746
TRADE -.319784 .0277408 -11.53 0.000 -.374155 -.265413
_cons -1.923195 .2241369 -8.58 ©.000 -2.362495 -1.483895
qtile__5
GDP .2877234 .0304187 9.46 ©.000 .2281038 .3473429
TOT_REN -.0417686 .0075194 -5.55 ©.000 -.0565062 -.0270309
SEC -.3782348 .0269167 -14.05 ©.000 -.4309905 -.3254791
KOFGI 1.013798 .1479188 6.85 ©.000 .7238824 1.303713
TRADE -.2861182 .0269482 -10.62 ©.000 -.3389356 -.2333007
_cons -1.672734 .2178368 -7.68 ©.000 -2.099686 -1.245782
qtile__ 6
GDP .2871723 .0309%04 9.29 ©.000 .2266015 .3477431
TOT_REN -.0344215 .0075498 -4.56 ©.000 -.0492189 -.0196242
SEC -.376213 .027346 -13.76 ©.000 -.4298102 -.3226159
KOFGI .8741638 .1482211 5.90 ©.000 .5836557 1.164672
TRADE -.2571817 .0269664 -9.54 ©.000 -.3100349 -.2043285
_cons -1.457458 .2183112 -6.68 ©.000 -1.88534 -1.029575
qtile__7
GDP .2867302 .0320022 8.96 0.000 .2240069 .3494534
TOT_REN -.028527 .0078499 -3.63 ©.000 -.0439126 -.0131415
SEC -.374591 .0283176 -13.23 ©.000 -.4300924 -.3190895
KOFGI .7621358 .1542698 4.94 ©.000 .4597725 1.064499
TRADE -.233966 .028074 -8.33 ©.000 -.2889901 -.1789419
_cons -1.284742 .2271781 -5.66 ©.000 -1.730003 -.839481
qtile__8
GDP .2860202 .0349209 8.19 0.000 .2175765 .3544639
TOT_REN -.0190607 .0085135 -2.24 0.025 -.035747 -.0023745
SEC -.371986 .0309003 -12.04 ©.000 -.4325494 -.3114226
KOFGI .5822236 .1671058 3.48 ©.000 .2547023 .909745
TRADE -.1966826 .0303918 -6.47 ©.000 -.2562495 -.1371157
_cons -1.007368 .246117 -4.09 ©.000 -1.489748 -.5249874
qtile_ 9
GDP .285389 .0384741 7.42 ©.000 .2099811 .3607969
TOT_REN -.0106461 .0095121 -1.12 0.263 -.0292894 .0079973
SEC -.3696704 .034045 -10.86 ©.000 -.4363973 -.3029435
KOFGI .4222987 .1870508 2.26 0.024 .055686 .7889115
TRADE -.1635412 .034087 -4.80 ©.000 -.2303506 -.0967319
_cons -.7608085 .2755114 -2.76 ©.006 -1.300801 -.2208161




