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Abstract:

The aim of this thesis is to study the interrelationship between freedom of trade and environmental standards, it
focused on the case of OECD countries, covering the period from 1995 to 2020. This is done by proposing six standard
models, three expressive models for Trade Liberalization; trade freedom, economic freedom and globalization index,
estimated in terms of Environmental Policy Stringency, environmental related tax revenue, CO2 emissions and total
renewable energy, in addition to a set of explanatory economic variables; Environmentally adjusted multifactor
productivity growth, research and development expenditure, and patents applications residents. Regarding the three
models related to environmental standards and requirements, they were linked to the environmental Policy Stringency,
environmental related tax revenue, and CO2 emissions, based on the previously mentioned trade liberalization variables
and other explanatory economic variables. The study concluded that environmental standards and requirements had a
positive impact on deepening trade liberalization levels, including trade freedom, economic freedom and globalization.
This indicates a complementary relationship between environmental standards and trade liberalization. The thesis also
found thatincreased trade liberalization contributed to stricter environmental policies and higher levels of environmental
taxes, suggesting a synchronized and reinforcing relationship between the two phenomena. However, the study identified
a negative impact of trade liberalization on carbon dioxide emissions, making trade liberalization mechanisms a factor in
environmental deterioration.

Keywords: Environmental standards and requirements, environmental policy stringency, environmental taxes,
trade liberalization, economic globalization.

Economic codification (JEL): H23-F02-F18-Q56-P45.
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1. Pesaran, M.H., 2004. “General Diagnostic Tests for Cross Section Dependence in Panels’," Cambridge Working Papers

in Economics 0435, Faculty of Economics, University of Cambridge.
2 Greene, W.H. (2000) Econometric Analysis. 4th Edition, Prentice Hall, Englewood Cliffs.

3 Wursten, ). (2018). Testing for Serial Correlation in Fixed-effects Panel Models. The Stata Journal, 18(1), pp 76—100.

4 Benjamin Born & J6rg Breitung, 2016. "Testing for Serial Correlation in Fixed-Effects Panel Data Models," Econometric

Reviews, Taylor & Francis Journals, vol. 35(7), pp 1290-1316.
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Variable Mean Std. dev. Min Max Observations
TF overall 81.13896 6.548961 49.6 92.4 N = 1024
between 2.449511 74.63437 84.84687 n = 32
within 6.088564 54.81709 94.50459 T = 32
EF overall 69.5502 8.206323 15.2 87 N = 1024
between 6.625009 55.72812 80.45312 n = 32
within 4.978254 27.19395 83.5252 T = 32
KOFGI overall 77.92234 9.360847 39.45727 91.14088 N = 1024
between 7.044322 60.69759 87.40899 n = 32
within 6.285435 47.98305 89.6834 T = 32
ERTR overall 881.5856 538.942 -2949.64 3281.35 N = 1024
between 478.9628 160.7319 2417 .442 n = 32
within 260.7772 -2782.806 1745.494 T = 32
EPS overall 2.036675 1.172306 7] 5.055555 N = 1024
between .6794851 .3524306 2.923611 n = 32
within .9625971 -.2558594 4.221571 T = 32
C0o2 overall 361131.9 910147.5 1255 5775807 N = 1024
between 919995.1 2005.438 5201927 n = 32
within 87324.63 -1017441 935011.8 T = 32
Imp overall 2.76e+11 4.27e+11 -1.07e+10 3.40e+12 N = 1024
between 3.79%e+11 5.68e+09 1.94e+12 n = 32
within 2.07e+11 -1.04e+12 1.74e+12 T = 32
Exp overall 2.73e+11 3.78e+11 1.75e+09 2.54e+12 N = 1024
between 3.32e+11 5.78e+09 1.51e+12 n = 32
within 1.90e+11 -6.89e+11 1.30e+12 T = 32
TRD overall 87.61529 54.04755 15.81031 388.1204 N = 1024
between 50.66853 25.07487 277.2605 n = 32
within 20.77581 -8.242547 198.4752 T = 32
TRE overall 65314.28 129604.6 -113560 1029744 N = 1024
between 122808.2 327.6688 576969 n = 32
within 46610.28 -251228.7 518089.3 T = 32
EAMPgr overall -.4927637 14.57963 -231.54 42.58 N = 1024
between 6.382721 -32.10031 7.624062 n = 32
within 13.15527 -199.9325 45.85755 T = 32
GDPgr overall 2.132124 4.10526 -43.69899 24.37045 N = 1024
between 1.263248 -.9722406 5.868697 n = 32
within 3.912252 -40.59462 20.63387 T = 32
GFCF overall 2.49e+11 5.54e+11 -6.55e+09 4.94e+12 N = 1024
between 5.27e+11 3.06e+09 2.78e+12 n = 32
within 1.93e+11 -1.30e+12 2.40e+12 T = 32
FDI overall 6.71e+09 5.17e+10 -3.45e+11 4.05e+11 N = 1024
between 2.58e+10 -3.73e+10 1.03e+11 n = 32
within 4.51e+10 -3.45e+11 3.08e+11 T = 32
HE overall 6.80e+11 1.71e+12 2.10e+09 1.59%e+13 N = 1024
between 1.61le+12 7.53e+09 8.93e+12 n = 32
within 6.36e+11 -4.44e+12 7.66e+12 T = 32
PAR overall 19830.85 65452.46 -146 387364 N = 1024
between 64654.73 28.4375 314565.3 n = 32
within 15181.07 -93703.09 113668.9 T = 32
RDE overall 1.634368 .9013407 -.8022296 3.8738 N = 1024
between .8338602 .0162079 3.318091 n = 32
within .3717023 .1769142 3.322103 T = 32
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Variable CD-test p-value average joint T mean p mean abs(p)
TF T+ 97.479 ©.000 32.00 T+ ©0.77 0.77
EF + 31.88 ©.000 32.00 T+ ©0.25 0.48

KOFGI + 120.316 ©.000 32.00 T+ ©0.96 0.96
ERTR + 36.349 ©.000 32.00 + ©0.29 0.45
EPS + 113.625 ©.000 32.00 T+ ©.90 0.90
c02 + 36.729 ©.000 32.00 + ©0.29 0.55
Imp + 120.3 ©.000 32.00 + ©0.95 0.95
Exp + 120.939 ©.000 32.00 T+ ©0.96 0.96
TRD + 79.064 ©.000 32.00 T+ ©0.63 0.66
TRE + 61.21 ©.000 32.00 + ©0.49 0.62

EAMPgr + 18.832 ©.000 32.00 + ©0.15 0.53

GDPgr + 61.932 ©.000 32.00 + ©0.49 0.50
GFCF + 94.129 ©.000 32.00 + ©0.75 0.78
FDI T+ -1.756 0.079 32.00 + -0.01 0.24

HE + 115.241 ©.000 32.00 + ©0.91 0.91
PAR + 6.331 ©.000 32.00 + ©0.05 0.46
RDE + 52.565 ©.000 32.00 + 0.42 0.55
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Sllasly doazill GlBlal poamay Sudl il cluliwy (Adedl cilpall Al
J LA, Akl Syl il bl ge Als Shie Lasers «0pl
e obard¥ plaill cuas iy AL AT sbatd¥| il (0 dcgexa
ol qi¥ Hladladl ( Jla! el bl gas U3 (o 2y0lazd ¥ 5 allall Lo puss
BLYL «Cresdall ¢ AN sl by (Ll Waall Jolgall sasasll A ¥l 9o
ostatlly ol e Lyl J
Trade freedom = f (Environmentally Related Tax Revenue, Environmental Policy
Stringency, Total renewable energy, CO2 emissions, GDP growth, Foreign direct
investmen, Environmentally adjusted multifactor productivity growth, Patent
applications residents, Research and development expenditure)

TF =f (ERTR, EPS, TRE, CO2 EM, GDPgr, FDI, EAMPgr, PAR, RDE)

Bylomill & yomy o Ll 7z 390dl § (multicollinearity) Jasd! S50l jad.2.1.1.3
z3gad @ danadl wlpaall o Jasdl J51ua)l Gotue paxd (1Y Bslaztl :(TF)
(Variance Inflation Factor VIF) osliill eudead Jolas b e 23 ot «&alyull
A il e Juamisd Statal7 las¥l zeliall e sleze¥ly

TF ald| sl 7 3905 sl VIF (bl sudeias Jolae 1(5.2) pdy Jouzed!

Variable VIF 1/VIF

c02 2.26 0.441647

TRE 2.16 0.463535

RDE 1.79 0.557710

PAR 1.68 0.595731

EPS 1.46 0.684194

ERTR 1.46 0.686938

FDI 1.06 0.941661

GDPgr 1.04 0.960704

EAMPgr 1.03 0.974952
Mean VIF 1.55

Stata 17 ilas¥l mebindl cila ke e Tolaie! cdliall slue! ge 2 susall
(el saaill S (e 7 3geill gl S pdia Lo 929010 (oo GioT ol paall ISIVIF Aayd
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Lyl dad jal) 1S Juaadl

:(EF) gsbaid¥l 7 lias¥) yolsd| duwlyll 73903.2.1.3

:(EF) gabiaid¥| zLas¥l poldl gobaid¥ly oobyll zigeddl dblyo 1213
goezxag Gudl 3uddl Slibewy Al Calpall Aals Ay (BF) golazd| » Lasy
Ledl bl e Ay Slaite Lasezsy 09,0 lilagly Bouzdl o lBlall
Gy LSl 201 2ualasd¥l wlpaall (o degeme J] WLSYL AL ol il
bl ! gas ey 0 Loliazd¥) 5rallall apuss e Lolazd¥) dylaull coas
Sy L @aall Jelgadl Boaarll 2 ¥l sad o aLL quo¥1 Lot ( JlesY
shaly oml e L 1) 28LaYL ccesioll ¢ LY1 sl

Economic freedom= f (Environmentally Related Tax Revenue, Environmental
Policy Stringency, Total renewable energy, CO2 emissions, GDP growth, Foreign
directinvestmen, Environmentally adjusted multifactor productivity growth,
Patent applications residents, Research and development expenditure)

EF = f (ERTR, EPS, TRE, CO2 EM, GDPgr, FDI, EAMPgr, PAR, RDE)

soLaid¥) Fla¥l z39s & (multicollinearity) Jasll J51uall jazmd 2.2.1.3
z3sed § Airadl Slaaill on Jasdl J51anll Gstuns pamd 2 Jo¥1 shasll :(EF)
(Variance Inflation Factor VIF) culall et Jalas @b cre U3 qig <yl
2l @l e Jiamud Stata16 ilas¥l meliall e slezedl

EF aolidl il 395 il VIF (sletd] padesias Jalae 1(6.2) o) Jouced!

Variable VIF 1/VIF

Cc02 2.26 0.441647

TRE 2.16 0.463535

RDE 1.79 ©.557710

PAR 1.68 0.595731

EPS 1.46 0.684194

ERTR 1.46 0.686938

FDI 1.06 0.941661

GDPgr 1.04 0.960704

EAMPgr 1.03 0.974952
Mean VIF 1.55

Stata 17 Las¥l melipdl Slayies e Ioleiel cdlall slacl o : sal

(el saaill S (e 7 3geill gl S pdia Lo 929010 (oo GioT ol paall ISIVIF Aayd
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:(KOFGI) &l gally joliet! dulyd! 7 3503 .3.1.3

e piay ((KOFGI) &gally jolidl gobaid¥ly oobyll z3gaill Aelio .1.3.1.3
laey Slabis e Wl 2obatd¥) aleall oo degexl mli pize Algall
foezxag el Suddl luliws cAdedl Calyall § Aies g Adedl bl i,
Ledl bl e Ay Sladte Lasezsy 09,0 lilagly Bouzdl o lalall
Gy LSl 201 2ualasd¥l wlpaall o degeme J] WLSYL AL ol i
el @l g ey o abad¥l 5yallall Ly puds e Lsbard¥l 4kl cons
Sy L @aall Jolyadl Booaill 2 ¥l sed aLL quo¥1 Lot ( JLesY
phaly oml e L 1) 28LaYL ccesioll ¢ LSY1 sl

KOF Globalisation Index=f (Environmentally Related Tax Revenue, Environmental
Policy Stringency, Total renewable energy, CO2 emissions, GDP growth, Foreign
directinvestmen, Environmentally adjusted multifactor productivity growth,
Patent applications residents, Research and development expenditure)

KOFGI=f (ERTR, EPS, TRE, CO2 EM, GDPgr, FDI, EAMPgr, PAR, RDE)

oLl Sl zigad! § (multicollinearity) Jaill J5lusll gams 2313

sl olpadll) o Jasdl Jsludll Goius paxd (2 Jo¥1 Bglaztl :(KOFGI) dlgally

Variance Inflation ) bl eukas Jalas Gob oo I3 qiny ! z3ges 3
A Bl e Jamnil Stata16 las¥l zelball e sleze¥l (Factor VIF
KOFGI alal il 25905 culpdil VIF cooltll padesans Jalaa :(7.2) o Jguze)!

Variable VIF 1/VIF

co2 2.26 0.441647

TRE 2.16 0.463535

RDE 1.79 0.557710

PAR 1.68 0.595731

EPS 1.46 0.684194

ERTR 1.46 0.686938

FDI 1.06 0.941661

GDPgr 1.04 0.960704

EAMPgr 1.03 0.974952
Mean VIF 1.55

Stata 17 g‘)ha:-}'l @L’mll CATSE SRR A K N2 A LN YRV PSRN §
(Fasedl sl A s (e 7 3gedl ols S s Lo 929 <10 (oo Giol ol paall SIVIF Aayd
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Lyl dad jal) 1S Juaadl

raded ) plally ol ASY JLe é)l.zﬁl).y:ﬁ.ﬂjgis ooled (Aol a8dall 2.3
(ERTR) aekeedl il pall poliell dalyll 73905 .1.2.3
2 :(ERTR) Aedl il punll ol g5Laid¥ g oLyl 7 3g0idl 42 Lo .1.1.2.3
4]l 3 Al Aaliand¥l clpaall (e Aegezml pb pdie LAl Colpall adie
Aoyl wlpadly Adoad) s)leilly o @ldg cpoguasd) 4oy e Gilxdl joymadly
Agall caloasdly adudl @yl claasdly aludl cislyly & Buwma (29 L 8,55L19
3o « el LI g ¢ 0193, llasly ¢ durell soutidll laalisns cslamtll syl
s ol JUI ly 051,39 « Jladl g Unall eI cuolg « ;L) quadl Hledieadl osladas
tesiall 8 LAY el by (L 2aall Jalgall Bauazl] Lyl
Environmentally Related Tax Revenue = f (Imports of goods and services, Exports of goods
and services, KOF Globalisation Index, Trade freedom, Environmental Policy Stringency,
CO2 emissions, GDP growth, Foreign direct investmen, Households and NPISHs Final
consumption expenditure, Gross fixed capital formation, Environmentally adjusted
multifactor productivity growth, Patent applications residents)

ERTR = =f (Imp, Exp, KOFGI, TF, EPS, CO2 EM, GDPgr, FDI, HE, GFCF, EAMPgr, PAR,)

el ol pxll z3ges § (multicollinearity) Jasll Jsludll jo=d 2.1.2.3
z39e5 @ Aataldl wlpsall o Jasdl Js1usll Gotus pamd (2 Jo¥) B5lasl :(ERTR)
(Variance Inflation Factor VIF) osliill eudead Jolas b e 23 qisg «&alyull
A i) e Jpamiid Statal7 lasl zabiall e sleze¥ly

ERTR ueell < piall g3 il VIF el oadend Jalas 1(8.2) oy Jyoie!

Variable VIF 1/VIF

Imp 161.41 0.006195

GFCF 101.87 0.009816

HE 91.09 0.010978

Exp 80.53 0.012417

PAR 8.34 0.119934

Co2 4.97 0.201193

EPS 2.95 0.339021

KOFGI 2.78 0.360082

TF 1.90 0.525905

FDI 1.09 0.914683

EAMPgr 1.08 0.923604

GDPgr 1.05 0.956370
Mean VIF 38.26

Stata 17 g‘)ha:-}'l @L’mll CATSE PR I K N7 A [N YRV PSSR §
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GFCF culadl JUW () @STy39 dmp cleasdly aludl olsyly clpaiald VIF doyd
3l (gsd g]a} ddad S 3929 JI ada Lo 29 10 o0 el HE L}SL’J\ Ny
> o oLasl sale| @3 (Imp) il Luus ASY sl s S g !

Al wladl de Jhamid
8> day (ERTR) e ol padl 73 gad ol pid VIF (bl oudesins Jalas 2(9.2) o8y Jourszd

(Imp) olsylgdl pise

Variable VIF 1/VIF

GFCF 100.95 ©.009906

HE 69.81 ©.014325

PAR 6.82 90.146726

Exp 5.50 ©.181683

co2 4.85 0.206009

EPS 2.94 9.339615

KOFGI 2.77 0.360948

TF 1.90 ©.525951

FDI 1.09 ©.920184

EAMPgr 1.8 0.923626

GDPgr 1.05 ©.956391
Mean VIF 18.07

Stata 17 las¥l melindl Slayies e Ialeiel cdlall slael o 2 sal

52910 ¢y el HE g Liladl Ity GFCF cylidl JUI oy @155 &l paiald VIF 2oy
Lad ASY) il B> fuiy 1 ¥l (598 Jas suad (e 2929 I ada b
A ! e Juazind i (0 5L Bale] @F (GFCF) &Sawell
< (ERTR) el il pinll 7 395 &l il VIF cpaled! eudesins Julas :(10.2) o3y Jgurzzd|
(GFCF) culidl JWI ol oS1 45 S0

Variable VIF 1/VIF

HE 12.92 0.077426

Exp 4.93 0.202727

co2 4.77 0.209724

EPS 2.89 0.346575

KOFGI 2.75 0.364109

PAR 2.64 0.379374

TF 1.90 0.526296

EAMPgr 1.08 0.923626

FDI 1.08 0.923769

GDPgr 1.04 0.959353
Mean VIF 3.60

Stata 17 las¥l melidl Slayies e Ioleie! cdlall slusl o :sal
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Sl ¥l (898 Jas suad SIS 3929 ) sty Lo 529 10 (o Jel HE paiall VIF Aayd
AN bl e Juazind e (e HLasY Bale] @ paall Ida b £aiun
a3 (ERTR) el il piall 7 3905 ol sk VIF (bl puseias Jalas :(11.2) o8, Joux!!
(HE) &Il o

Variable VIF 1/VIF

EPS 2.86 0.349331

KOFGI 2.74 0.364948

Exp 2.45 0.407751

PAR 1.95 0.511985

TF 1.90 0.526317

co2 1.89 0.529605

EAMPgr 1.08 0.923730

FDI 1.06 0.942885

GDPgr 1.04 0.959756
Mean VIF 1.89

Stata 17 jLas¥l melinll ciloyis e falaiel Cdlall slac! o tpial
o) saadd) A (1o 7 gaid) sl I s Lo 929 10 (e ol il JSSVIF 2ayd
:(EPS) &) wluolewd! sudd ol dwlyud| 73903.2.2.3
Slulewd) suddy yoladl z3gaild gobaid¥ly oyl zigeddl allyo 1.2.2.3
Lobard¥l ol paall e Ao gazl Ml paie 20 Sluleud| 2l jm pzai :(EPS) A
e 1855 A8Mall )3 AU Ay latd N ol paally (g Ll oyl A8Mall old 245
Slilag! . leasedly aludl ilysbiog ccnlonsdly aludl cislylgg ¢ g laetll o pmeilly cdlgall
il qua¥ Hladiud) ilads Loy el mldl gadg Boazill clElally  (350,S0I
1485 cpmiald AN clslyy bl il JUU ol ST« ladl pUail bl
sbally Sl e 3Lyl
Environmental Policy Stringency = f (Imports of goods and services, Exports of goods and
services, KOF Globalisation Index, Trade freedom, CO2 emissions, Total renewable
energy, GDP growth, Foreign direct investmen, Households and NPISHs Final
consumption expenditure, Gross fixed capital formation, Environmentally adjusted
multifactor productivity growth, Patent applications residents, Research and development

expenditure)

EPS =f (Imp, Exp, KOFGlI, TF, CO2EM, TRE, GDPgr, FDI, HE, GFCF, EAMPgr, PAR, RDE)
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el Sluwbewd! 5udd 7 390 (multicollinearity) Josdd! (s luddl yamd 2.2.2.3
sl o (multicollinearity) Jasedl Js luadl Sotun amd (2 Jo¥ 8glastl :(EPS)
Variance) cpbdl eudeas dolas 3oyl e clld @iy cdwlydl z3ged 3 Aanudl
Bl e Jamil Statal7 lasYl zeliadl Je slee¥l (Inflation Factor VIF

ALl
(EPS) adied! oolulewd ! sulid T iged Sl VIF bl oudeins Jolase :(12.2) o) Joazt!

Variable VIF 1/VIF

Imp 176.91 0.005653

GFCF 105.11 0.009514

HE 89.46 0.011179

Exp 89.06 0.011229

PAR 8.84 0.113134

co2 5.31 ©0.188383

KOFGI 3.5 0.327981

TRE 2.40 0.416279

RDE 2.23 0.448259

TF 1.70 0.588601

EAMPgr 1.10 0.905284

FDI 1.10 0.910854

GDPgr 1.03 0.967452
Mean VIF 37.48

Stata 17 Jilas¥| mebindl cilayie e fsleie! cdlall slae! o 2 yiuall
BLad¥ly (GFCF oyl JUWI uly @S1,5 dImp cleasdly aluad) Slayly ol psiell VIF 2agd
ol cgsd s suad JSie 3929 I adia Lo 929 10 (o el HE 2dall S L)
Bale) @i (Imp) AUSiall Luwd ASYI cilastly phadl Dlslyy paie Bls> (suiug I

A @l e Jamid dyas e 5Lyl
a3 (EPS) et bl | 304l 7 398 ol il VIF Ll euiesiad Jalaa :(13.2) oy Joud!

(Imp) olsylgdl B

Variable VIF 1/VIF

GFCF 102.55 0.009751

HE 70.26 0.014233

PAR 7.09 0.141045

Exp 5.49 0.182206

C02 5.28 0.189439

KOFGI 3.00 0.333732

TRE 2.23 0.448008

RDE 2.20 0.453548

TF 1.70 0.588685

EAMPgr 1.10 0.905439

FDI 1.09 0.917698

GDPgr 1.03 0.967456
Mean VIF 16.92

Stata 17 Sles¥l mebill olayiee (e Iobeie| At slael g 2 yiuall
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52910 (o el HE Ll el GFCF coltl S uly @ST1,5 ol paiald VIF 2oy

JWI ol (08155 paie Bl (£t gl ¥l (58 Jas sual S 2929 JI s Lo

Bl e o=t ar oo HLasdl Bale] @ (GFCF) allield Luwd ASYI el

ALl

oy (EPS) el sluobad | 50l 7 3908l il VIF bl eudesins Jalas :(14.2) o8 Jgazd!
(GFCF) ol JUI iy oS1 55 b

Variable VIF 1/VIF

HE 12.89 0.077567

co2 5.25 0.190568

Exp 4.90 0.204253

PAR 3.03 0.330279

KOFGI 2.97 0.336752

TRE 2.21 0.453357

RDE 2.16 0.462275

TF 1.70 0.589674

EAMPgr 1.10 0.906226

FDI 1.08 0.922841

GDPgr 1.03 0.969301
Mean VIF 3.48

Stata 17 ilas¥l melipdl ooy e sleiel CUall sl et porsal
U1 1 (898 Jns snd JSin 3929 JI i Lo 529 10 iy el HE piiall VIF 2oy
AW Bldl e hasud dyas e 5Ll Bole] @f aaall lda Bl suiun

oy (EPS) ddiedt osleobead | 3085 7 393 | il VIF (bl eudesas Jolas 3(15.2) o8y Jguzd|
(HE) Jslall ISl o

Variable VIF 1/VIF

KOFGI 2.96 0.337629

Exp 2.55 0.392016

Cco2 2.40 0.417087

PAR 2.31 0.432044

TRE 2.20 0.454307

RDE 2.15 0.464517

TF 1.69 0.590327

EAMPgr 1.10 0.906774

FDI 1.06 0.939974

GDPgr 1.03 0.970043
Mean VIF 1.95

Stata 17 Sles¥l mebill olayiee (e Iobeie| At slael g 2 yiuall

(el sl S (e 7 3gaill gl S i Lo 929010 (oo GioT ol paall ISIVIF Aayd
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Al Al AU Juadl
:(CO2E) C)j.ys.nj‘.é lilagl joladl awl,ud C.bj.u 3.2.3

:(CO2E) 99,8315 Slilasly polidl gabaid¥ly ool z3gedl 2l .1.3.2.3
Byoadly &8Mall il alazd¥l cilpaill (o Aegame 090,81 5le wlilagl 3 355
alizl) alulad! a3 1) 280Xl (hgas sobaid¥ Lladlly 7Ly 250LaisYl
el sy sl LS (29 250Laid¥) laall (e Aegazl al paall old clld oo
saddll Slulews oyl pupmilly dlgall calaasdly adudl Slisbs ciloasdly
Slediedl ladus Loy « ol @il gaig ozl Slilally (Audodl sl pall (Gudl
g LAY Sle s ldbog el JUI aly 05139 ¢ iladl g Unall IV aaolg oLl g

sbailly co ) e GLasY! 1Sy caesdol)

CO2 emissions (kt) = f (Imports of goods and services, Exports of goods and services, KOF
Globalisation Index, Trade freedom, Environmental Policy Stringency, Environmentally
Related Tax Revenue, Total renewable energy, GDP growth, Foreign direct investmen,
Households and NPISHs Final consumption expenditure, Gross fixed capital formation,
Environmentally adjusted multifactor productivity growth, Patent applications residents,

Research and development expenditure)
co2=f (Imp, Exp, KOFGI, TF, EPS, ERTR, TRE, GDPgr, FDI, HE, GFCF, EAMPgr, PAR, RDE)
032,81 518 wlilagl 73903 § (multicollinearity) Jasd! S5 ludl jo=8.2.3.2.3
z39e3 @ Aarall ol o Jasd) U3 ludl Goiun paxd (2 Jo¥) 55kl :(CO2E)
(Variance Inflation Factor VIF) oulall euseas Jolas G,k e eIl @iy cdulyudl
4Ll @LLJ\ e Jsa=ud Statal? é@‘z’\ @Uﬂj\ e slaae¥l
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(CO2E) (390ySI1 512 Slilasil 3 g5 il VIF Ll sdesias Jalas :(16.2) o3y Jaorsel!

Variable VIF 1/VIF

Imp 179.75 0.005563

GFCF 106.23 0.009413

Exp 90.06 0.011104

HE 88.45 0.011305

PAR 8.43 0.118566

KOFGI 4.23 0.236550

EPS 2.93 0.341686

RDE 2.28 0.437909

TRE 2.28 0.438767

TF 1.92 0.519619

ERTR 1.66 0.601801

EAMPgr 1.11 0.902881

FDI 1.10 0.908848

GDPgr 1.06 0.945653
Mean VIF 35.11

Stata 17 Jlas¥l melindl cila s (e Ialoie! cdlall slusl ga :yiqall
&lyaball (GFCF colidl JW oy @815 dmp Slaasdly aduadl elslg ol piiall VIF 2oy
S 5529 ) s o 989010 (e (JeTHE Liladl ¢ Uaall LA S 5Las¥lg Exp
Sloylg 3 Jrarlly U ial L ASYI paall i (£ sl ¥ (598 Jas s

AW bl e hasesd a0 sLasdl sale] @ (Imp) cleaslly aled|

a3 (CO2E) (590,S01 3L ulilal 395 Bl pdad VIF ool degins Jalae :(17.2) oy Jooie!!

(Imp) <laylgdl B

Variable VIF 1/VIF

GFCF 104.28 0.009589

HE 68.94 0.014505

PAR 6.79 0.147192

Exp 4.87 0.205424

KOFGI 4.15 0.240764

EPS 2.92 0.342487

RDE 2.27 0.440864

TRE 2.06 0.485566

TF 1.92 0.519633

ERTR 1.63 0.613725

EAMPgr 1.11 0.903038

FDI 1.09 0.916483

GDPgr 1.06 0.945925
Mean VIF 15.62

Stata 17 Jilas¥| mebindl ol yie e fsleie! cdliall slae! o 2 yiuall
el HE Adaall ;U Ll 3Las¥ly (GFCF coladl JUI (oly @155 ol i) VIF 2ay3
sl B sunug g ¥l (598 as sual JShw 3929 I ada L a9 (10 (e
dpaz e LasYl Bale) @8 (GFCF) colddl JUI oy @S1y5 gy Al Luwi ASYI

A Sl e Jiaznd
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42y (CO2E) 093,800 3Le wlilassi! 7 3gas ol il VIF bl euseins Jolas 1(18.2) o) Jouzed!

(GFCF) JWI oy oS 5 B>

Variable VIF 1/VIF

HE 6.19 0.161550

Exp 4.48 0.223375

KOFGI 4.10 0.243926

PAR 3.01 0.331986

EPS 2.87 0.348890

RDE 2.22 0.449957

TRE 2.02 0.494809

TF 1.92 0.519681

ERTR 1.62 0.616567

EAMPgr 1.11 0.903594

FDI 1.09 0.920170

GDPgr 1.05 0.949850
Mean VIF 2.64

Stata 17 Gilasdl melipdl ol sk (e lolaiel Cdlall sluel fp :yuuall

(Fasdl sl A (e 7 3geidl gl S pdia Lo 929010 (oo GioT ol paall ISIVIF Aayd
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éu@ L3Ny

albliadly mlall o adsball 28Nl dads pamally Joliie el 1ia M5 oy

AT s g3l S uas i o oslaly ilgtun calises (ol jupmally A4
dlez] 138y 050,80 @lilassly i) Cblially adad! clulud) Zalps Liaxs &1 28Mall
oazal 38 syl § AMall Loliall Jasis o (e . lzmtdl oyl ilsle (e Sadzeill Bl
oldll Sllie calize sl qiwy Audedl olally Jolsall (e gletll oymall
LMoy Lilie e caasSl 2ol Sllasyly GlEMall sda puds ae Zwliall galazsl
e bylall (1o Acgame paudsy bl Slayie pudsy Jules d] Jats @F (a9 .z 350l

Lol o gill ol Lz

@\:«-_ﬁ‘x)aﬁb Lo L) Al all ESL@.L” E"L'i.' Gz s .}bi

szl e Al alblLadly el il Lolsdl z3ladl puas ¢ 52l lia 3 piuw
14y goLatd¥! sy Byleall By e IS (e Buledd) cilyaall 31 Lulid s oy oolntl]
Laliaid¥| dgall

:(TF) 8,z Ay Z 39 E‘v\.’h ixig puuds 1
:(TF) N ESA] EU.J.& C.bj.q.d gswL.uE." ES}.@JJ‘ﬁ.\.EJ |
Sl d8gdmay goidl c¥iae Loy (LI Sbled (Sla gai z3ged plasiwl @i
TFy = a; + B1iERTRy + B EPS; + B3iTRE; + P4;CO2 EMy,

+ BsiGDPgris + BeiFDI; + B7;EAMPgr;. + Bgi PAR;;
+ BoiRDE; + 1, + 1; + &;¢
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gy Uasdl u> o Ejp 5 claypuas oLl clalall 2 Bg JI B ool u> 50 O o>

i 9 eBoazmll Ll ol il a3 Ty B89 aly IS (s @lg Adgdamll ol 3l Jiay

NI olaalall s @iy oo aldd culall 3Ll aad
Sl giad!

e Jiamuid Stata 17 Gilas¥! mebindl aluziwly 2l ol wldl 73900 pidsy pgas

ALl sl
(TF) SJL?_'LN Ly C.)}.«J Al wa‘ﬁ.\.ﬂ éa\.‘i.a :(19.2) pﬁ) Jj.\-":-"
Fixed-effects (within) regression Number of obs = 1,024
Group variable: country Number of groups = 32
R-squared: Obs per group:
Within = ©0.5710 min = 32
Between = 0.1327 avg = 32.0
Overall = ©0.2788 max = 32
F(9,983) = 145.38
corr(u_i, Xb) -0.7371 Prob > F = ©.0000
TF Coefficient Std. err. t P>|t]| [95% conf. interval]
ERTR .0026526 .0005298 5.01 9.000 .0016129 .0036923
EPS 4.393123 .1719419 25.55 ©.000 4.055708 4.730539
TRE -4.15e-07 3.86e-06 -0.11 0.914 -7 .99e-06 7 .16e-06
CcO2 4.65e-06 2.0l1le-06 2.31 0.021 6.97e-07 8.60e-06
GDPgr -.1235739 .033031 -3.74 ©.000 -.1883933 -.0587544
FDI 5.96e-13 2.90e-12 0.21 0.837 -5.09e-12 6.29e-12
EAMPgr -.0191693 .0098154 -1.95 0.051 -.0384308 .0000922
PAR . 0000165 9.04e-06 1.82 9.069 -1.26e-06 .0000342
RDE .2837931 .4479212 0.63 0.527 -.5951986 1.162785
_cons 67 .66146 1.174419 57.61 ©.000 65.35681 69.96612
sigma_u 5.8249868
sigma_e 4.0681455
rho .672153 (fraction of variance due to u_i)
F test that all u_i=0: F(31, 983) = 16.28 Prob > F = 0.0000
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Random-effects GLS regression Number of obs = 1,024
Group variable: country Number of groups = 32
R-squared: Obs per group:
Within = ©.5669 = 32
Between = 0.1739 = 32.0
Overall = 0.4179 = 32
Wald chi2(8) =
corr(u_i, X) = © (assumed) Prob > chi2 =
TF | Coefficient Std. err. z P>|z]| [95% conf. interval]
ERTR .0019011 .0004754 4.00 ©.000 .0009693 .0028329
EPS 4.325858 .1633433 26.48 ©.000 4.005712 4.646005
TRE -3.91e-06 2.32e-06 -1.68 ©.093 -8.46e-06 6.46e-07
co2 1.06e-06 4.78e-07 2.22 0.027 1.23e-07 2.00e-06
GDPgr -.1049287 .0336209 -3.12 0.002 -.1708245 -.0390329
FDI -7.32e-13 2.89%e-12 -0.25 ©.800 -6.39%e-12 4.93e-12
EAMPgr -.0295782 .0098908 -2.99 0.003 -.0489638 -.0101926
PAR -4.70e-07 5.61e-06 -0.08 0.933 -.0000115 .0000105
RDE -.0350119 .3666561 -0.10 0.924 -.7536447 .6836209
_cons 70.8053 .6663446 106.26 ©.000 69.49929 72.11132
sigma_u 2.0317163
sigma_e 4.0681455
rho .19962933 (fraction of variance due to u_i)

Stata 17 g‘:ha.a-}ll E"UJ)-" Sl e 1 yiall
(Breusch Lo eyl )./.Q” dla angb_JA.a_H LY C.)j.cu BYRF-i él.b s J}a@.‘k}‘ Ay
.MJ\ G.Sj.ﬂ.'«.”j sl gdiadl AP Z 3905 On dslaell and Pagan)

(TF) 8yleidl &y> 7 3901t 4l g-diall iU (Breusch and Pagan) ;Las1:(21.2) o3y Jguzd!

Breusch and Pagan Lagrangian multiplier test for random effects
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TF[country,t] = Xb + u[country] + e[country,t]

Estimated results:

Test: Var(u) = @

Var SD = sqrt(Var)
TF 42.88889 6.548961
e 16.54981 4.068146
u 4.127871 2.031716
chibar2(@1) = 856.49
Prob > chibar2 = ©.0000
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—— Coefficients

(b) (B) (b-B) sqrt(diag(V_b-V_B))
fe re Difference Std. err.
ERTR .0026526 .0019011 .0007515 .0002639
EPS 4.393123 4.325858 .067265 .0667778
TRE -4.15e-07 -3.91e-06 3.49e-06 3.21e-06
Cco2 4.65e-06 1.06e-06 3.59e-06 2.01e-06
GDPgr -.1235739 -.1049287 -.0186451 .0043423
FDI 5.96e-13 -7.32e-13 1.33e-12 7.20e-13
EAMPgr -.0191693 -.0295782 .0104089 .0019106
PAR .0000165 -4.70e-07 .000017 7 .39e-06
RDE .2837931 -.0350119 .318805 .2772978

Consistent under HO and Ha; obtained from xtreg.
B = Inconsistent under Ha, efficient under HO; obtained from xtreg.

Test of HO: Difference in coefficients not systematic

chi2(5) = (b-B)'[(V_b-V_B)*(-1)](b-B)
= 52.50
Prob > chi2 = ©0.0000
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Born and Breitung ,Las| Pesaran’s test of cross ;Las|
p-at Modified Wald test ;Las |
(2016) HR-test sectional independence
il
Sl Lls pbolall adMaz .
chi2 (32)= 4447.91 HR-stat= 2.50 17.227,
Prob>chi2= 0.0000 p-value=  0.013 Pr=0.0000
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S Lladl e o Gl zisedl ol @bl Joasdl M5 e Lasd

ol pue AT (0 ilasg . (Born & Breitung, 2016) ;Las | milis 389 (autocorrelation)

z35edl Gilay elliS (Modified Wald) jLas| z5ls s y1as L (heteroskedasticity) <Ll

L ga9. (Pesaran M., 2004) [Las| mlu 399 Ao all ablield 3ol AdMazul aue (10

panel-corrected i3 alasiwly I3 @iy (z3geddl § dpwball SLAL) Axllan cdlasy

(FGLS) ASall danall gyiiall clas, Ul 0G5 ¢UdSy standard error (PCSE)

Sriuall Slasydl yauas Aalgs (TF) 8kt &yt AUl Sl 7 3g0s i :(24.2) o3y gzl

Cross-sectional time-series FGLS regression

.(FGLS) 4iSas dacnl !

Coefficients: generalized least squares
Panels: heteroskedastic with cross-sectional correlation
Correlation: common AR(1) coefficient for all panels (0.7890)
Estimated covariances = 528 Number of obs = 1,024
Estimated autocorrelations = 1 Number of groups = 32
Estimated coefficients = 9 Time periods = 32
Wald chi2(8) = 79077.48
Prob > chi2 = 0.0000
TF | Coefficient Std. err. z P>|z]| [95% conf. interval]
ERTR .0015825  .0000257 61.49 ©0.000 .001532 .0016329
EPS 2.445068  .0090684 269.62 ©0.000 2.427294 2.462842
TRE -5.05e-07 2.77e-07 -1.82 0.068 -1.05e-06 3.80e-08
co2 6.05e-07 4.05e-08 14.95 0.000 5.26e-07 6.84e-07
GDPgr -.0233313 .000715 -32.63 ©0.000 -.0247326  -.0219301
FDI -1.63e-12 3.85e-14 -42.30 0.000 -1.71e-12  -1.55e-12
EAMPgr -.0286523 .0008184 -35.01 ©0.000 -.0302562 -.0270483
PAR -3.01le-06 2.05e-07 -14.71 0.000 -3.41e-06 -2.61le-06
RDE .2598039 .0185519 14.00 0.000 .2234428 .2961649
_cons 74.07891 .068941 1074.53 ©.000 73.94379 74.21403
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panel-corrected standard error (PCSE) ;3.5 a el

Prais-Winsten regression, correlated panels corrected standard errors (PCSEs)

Group variable: country Number of obs = 1,024
Time variable: year Number of groups = 32
Panels: correlated (balanced) Obs per group:
Autocorrelation: common AR(1) min = 32
avg = 32
max = 32
Estimated covariances = 528 R-squared = 0.7810
Estimated autocorrelations = 1 Wald chi2(8) = 52.25
Estimated coefficients = 10 Prob > chi2 = 0.0000
Panel-corrected
TF | Coefficient std. err. z P>|z| [95% conf. interval]
ERTR .0016005  .0007279 2.20 0.028 .0001738 .0030272
EPS 2.46414  .4154599 5.93 0.000 1.649853 3.278426
TRE -5.10e-07 2.25e-06 -0.23 0.821 -4.93e-06 3.91e-06
Cco2 6.31e-07 3.48e-07 1.81 0.070 -5.17e-08 1.31e-06
GDPgr -.0233374  .0405361 -0.58 0.565 -.1027867 .0561119
FDI -1.61le-12 1.07e-12 -1.51 0.131 -3.70e-12 4.82e-13
EAMPgr -.0285663 .016068 -1.78 0.075 -.060059 .0029264
PAR -3.00e-06 3.80e-06 -0.79 0.430 - .00001065 4.45e-06
RDE .2750617 .4817854 0.57 0.568 -.6692204 1.219344
_cons 73.97761 1.550585 47.71 0.000 70.93852 77.01671
rho .7885344
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Fixed-effects (within) regression Number of obs = 1,024
Group variable: country Number of groups = 32
R-squared: Obs per group:
Within = 0.3663 min = 32
Between = 0.0003 avg = 32.0
Overall = 0.0338 max = 32
F(9,983) = 63.13
corr(u_i, Xb) = -0.5079 Prob > F = 0.0000
EF | Coefficient Std. err. t P>t [95% conf. interval]
ERTR . 0060604 .0005265 11.51 ©0.000 .0050272 .0070937
EPS 2.084536 .1708715 12.20 0.000 1.749221 2.419851
TRE -.0000105 3.84e-06 -2.75 0.006 -.0000181 -3.01le-06
co2 -2.29%e-07 2.00e-06 -0.11 0.909 -4.15e-06 3.70e-06
GDPgr -.0839542 .0328254 -2.56 0.011 -.1483702 -.0195383
FDI -4.92e-12 2.88e-12 -1.71 ©0.088 -1.06e-11 7.31le-13
EAMPZr -.0205637 .0097543 -2.11 0.035 -.0397053 -.0014221
PAR -.0000209 8.99e-06 -2.32 0.020 -.0000385 -3.25e-06
RDE .4458808 .4451328 1.00 0.317 -.427639 1.319401
_cons 60.6205 1.167108 51.94 0.000 58.33019 62.91081
sigma_u 8.282216
sigma_e 4.0428205
rho .80757601  (fraction of variance due to u i)

F test that all u_i=0: F(31, 983) = 81.87
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Prob > F = 0.0000

Stata 17 g‘aL,a:&Il @ng.ll Sl e 1 yial |
QMSTJJ\ C‘Sﬁ'q:'ﬁ M‘ ES}QJJ‘ 8,3 slall QT @LWJ‘ Jj.\_?.n va.zn R Tl

%pi+aJ\a++§)éJ\Lg;Q)L}\Jyldthb el (F) dd asbias| Hlas | e sleae¥l 4wl
i (2 Al Bolazedly . Lad¥l oo Anlil ol ) z3sai oof & (Ahud) syl Jsudy



Lyl dad jal) 1S Juaadl

(EF) oliaid¥! 7 ias¥l 7 3gaid ausl gdaadl Sl Ll 7 390 puads il 1(27.2) o8 Jou!

Random-effects GLS regression

Group variable:

R-squared:
Within
Between
Overall

country

0.3648
0.0249
0.1014

Number of obs

Number of groups

Obs per group:

Wald chi2(8)

1,024
32

32
32.0
32

corr(u_i, X) = @ (assumed) Prob > chi2 =

EF | Coefficient Std. err. z P>|z| [95% conf. interval]

ERTR .0058168 .0005194 11.20 0.000 .0047988 .0068347

EPS 2.029304 .1693963 11.98 0.000 1.697293 2.361315

TRE -5.78e-06 2.75e-06 -2.10 0.036 -.0000112 -3.82e-07

Cc0o2 2.26e-06 9.79%e-07 2.30 0.021 3.36e-07 4.18e-06

GDPgr -.0789307 .0329707 -2.39 0.017 -.1435521 -.0143093

FDI -4.48e-12 2.88e-12 -1.56 0.120 -1.01le-11 1.17e-12

EAMPgr -.0197261 .0097637 -2.02 0.043 -.0388627 -.0005896

PAR -.0000115 7.76e-06 -1.48 0.139 -.0000267 3.72e-06

RDE .5578875 4320227 1.29 0.197 -.2888615 1.404636

_cons 59.35648 1.350349 43.96 0.000 56.70984 62.00311
sigma_u 6.2953163
sigma_e 4.0428205

rho .70800751  (fraction of variance due to u_i)

Stata 17 g‘:ha.a-}ll E"UJ)-" Sl e 1 yiall

(Breusch Lzl elya| ¥l oty cadlgdall JUY1 73905 yuads @lo e Joamdl day
(el 7 3gaidly Al g diall AP z 390 (s Aslaall and Pagan)

(EF) gsLaid¥| 7 Lias¥ 7 39010 &l g-daall U3 (Breusch and Pagan) jLais 1 :(28.2) o8, Jouzl!

Breusch and Pagan Lagrangian multiplier test for random effects
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Estimated results:

EF[country,t] = Xb + u[country] + e[country,t]

Test: Var(u) = 0

Var SD = sqrt(Var)
EF 67.34373 8.206323
e 16.3444 4.04282
u 39.63101 6.295316
chibar2(@1) = 6681.48
Prob > chibar2 = ©.0000
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—— Coefficients
(b) (B) (b-B) sgrt(diag(Vv_b-V_B))
fe re Difference Std. err.
ERTR . 0060604 .0058168 .0002437 .0001031
EPS 2.084536 2.029304 .055232 .028925
TRE -.0000105 -5.78e-06 -4.76e-06 2.70e-06
Cc0o2 -2.29e-07 2.26e-06 -2.49e-06 1.76e-06
GDPgr -.0839542 -.0789307 -.0050235 .0016709
FDI -4.92e-12 -4.48e-12 -4.43e-13 3.10e-13
EAMPgr -.0205637 -.0197261 -.0008376 .0009522
PAR -.0000209 -.0000115 -9.40e-06 4.64e-06
RDE .4458808 .5578875 -.1120067 .1173502
b = Consistent under HO and Ha; obtained from xtreg.
B Inconsistent under Ha, efficient under HO; obtained from xtreg.
Test of HO: Difference in coefficients not systematic
chi2(5) = (b-B)'[(V_b-V_B)~(-1)](b-B)
= 14.96
Prob > chi2 = 0.0106
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Born and Breitung ;L3

Pesaran’s test of cross L |

poad Modified Wald test Las|
(2016) HR-test sectional independence
il
Sl Lls abolall adMa.
chi2 (32)= 1218.04 HR-stat=  1.79 1.804,
Prob>chi2=0.0000 p-value=  0.073 Pr=0.0712
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o g3geddl Glay ¥ elliS . (Born & Breitung, 2016) ,Las| zili 399 (autocorrelation)

Ssius L (Pesaran M., 2004) HLas| mili 389 dusyall abolaoll §ledl AdMatul aue

9610 Sgiun Lie (wy550 Olmmat (rladl (g .%5 U
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Prais-Winsten regression,

correlated panels corrected standard errors (PCSEs)

Group variable: country Number of obs = 1,024
Time variable: year Number of groups = 32
Panels: correlated (balanced) Obs per group:
Autocorrelation: common AR(1) min = 32
avg = 32
max = 32
Estimated covariances = 528 R-squared = 0.7810
Estimated autocorrelations = 1 Wald chi2(8) = 52.25
Estimated coefficients = 10 Prob > chi2 ©.0000
Panel-corrected
TF Coefficient std. err. z P>|z]| [95% conf. interval]
ERTR .0016005 .0007279 2.20 0.028 .0001738 .0030272
EPS 2.46414 .4154599 5.93 ©.000 1.649853 3.278426
TRE -5.10e-07 2.25e-06 -0.23 0.821 -4.93e-06 3.91e-06
CcOo2 6.31e-07 3.48e-07 1.81 0.070 -5.17e-08 1.31e-06
GDPgr -.0233374 .0405361 -0.58 0.565 -.1027867 .0561119
FDI -1.61le-12 1.07e-12 -1.51 90.131 -3.70e-12 4.82e-13
EAMPgr -.0285663 .016068 -1.78 0.075 -.060059 .0029264
PAR -3.00e-06 3.80e-06 -0.79 90.430 -.0000105 4.45e-06
RDE .2750617 .4817854 0.57 0.568 -.6692204 1.219344
_cons 73.97761 1.550585 47 .71 0.000 70.93852 77 .01671
rho .7885344

185

Stata 17 g‘:Lm_a-}H E"‘-"J}-” Sl e 1 yiual |



Lyl dad jal) 1S Juaadl

(EF) oliaid¥! 7 Lasdl &bl <81l 7 3903 yauds :(32.2) oy Jgazed

(FGLS) &iSal| dacsall gyigall cilasll pods dlal g

Cross-sectional time-series FGLS regression

Coefficients: generalized least squares

Panels: heteroskedastic with cross-sectional correlation
Correlation: common AR(1) coefficient for all panels (0.9116)
Estimated covariances = 528 Number of obs = 1,024
Estimated autocorrelations = 1 Number of groups = 32
Estimated coefficients = 9 Time periods 32
Wald chi2(8) = 252586.66
Prob > chi2 ©.0000
EF Coefficient Std. err. z P>|z]| [95% conf. interval]
ERTR .0031761 .0000127 250.67 ©.000 .0031513 .003201
EPS .7897217 .0029959 263.60 0.000 .7838499 .7955934
TRE 2.44e-06 5.62e-08 43.40 0.000 2.33e-06 2.55e-06
co2 7.19e-07 2.00e-08 35.99 0.000 6.80e-07 7.58e-07
GDPgr -.0071912 .0002713 -26.50 0.000 -.007723 -.0066594
FDI 1.20e-13 1.47e-14 8.17 0.000 9.10e-14 1.48e-13
EAMPgr -.0229352 .0001994 -115.04 0.000 -.023326 -.0225444
PAR .0000102 2.17e-07 47 .16 0.000 9.79e-06 .0000106
RDE 1.478679 .009944 148.70 0.000 1.459189 1.498169
_cons 62.15444 .0499508 1244.31 0.000 62.05654 62.25234
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Cbljyill‘ 135gi¢axg :}QJJ‘ oY das Ja{)e S ald ¢;§L4~‘5xu zz§5>AJ ﬁ‘d;kl4a\ ]
AL Aalall 8 LeS (puadll) dumeps g2l
KOFGIl;; = a; + B1;ERTR;; + 5, EPS;; + B3;TRE;; + B4;CO2 EM;

+ BsiGDPgriy + B FDI; + B;EAMPgr;. + Bg; PAR;,
+ Boi RDE;: + T, + 1n; + €;¢

gy Lasdl us 92 Ejp 9 lapaas shll clelall (2 Bo I B couls us 50 A Lo
Ni 5 dsaxll diasll @l a3 Tp (389 aly 8 (ases 19 dgdall olpasll 4l Jiey
t=T...... Toolddl fpei="T, NS olaalad) dyd @y dom alld colddl wldl gad
) g

e baxiis Stata 17 Silasd| zalindl alusiwly anldl Slwld) z3ge juadn asds
A sl

KOFGI gyl pdi | 7 3 gt aiy Ll ST s sl 2(33.2) o8y Jound|

Fixed-effects (within) regression Number of obs = 1,024
Group variable: country Number of groups = 32
R-squared: Obs per group:
Within = ©.7334 min = 32
Between = 0.1817 avg = 32.0
Overall = ©.2705 max = 32
F(9,983) = 300.46
corr(u_i, Xb) = -0.7601 Prob > F = ©.0000
KOFGI Coefficient Std. err. t P>|t] [95% conf. interval]
ERTR .004925 .0004312 11.42 ©.000 .0040789 .0057711
EPS 3.86225 .1399312 27 .60 9.000 3.587651 4.136848
TRE 8.04e-06 3.14e-06 2.56 0.011 1.88e-06 .0000142
co2 .0000102 1.64e-06 6.20 ©.000 6.94e-06 .0000134
GDPgr .1335728 .0268816 4.97 ©.000 .0808209 .1863247
FDI -3.90e-13 2.36e-12 -0.17 0.869 -5.02e-12 4.24e-12
EAMPgr .0097881 .007988 1.23 0.221 -.0058875 .0254636
PAR -5.60e-07 7 .36e-06 -0.08 ©.939 -.000015 .0000139
RDE 3.973118 .364531 10.90 ©.000 3.25777 4.688466
_cons 54.76202 .9557755 57.30 ©.000 52.88643 56.63762
sigma_u 11.419414
sigma_e 3.3107722
rho .9224612 (fraction of variance due to u_i)
F test that all u_i=@: F(31, 983) = 42.26 Prob > F = ©.0000

Stata 17 Silas¥! melipdl &loyiea s yiall
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Sl 7z 3903y (asezdl z3geidl G Aslall ol Glad! Jgamdl cilayia (10 ety
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Random-effects GLS regression Number of obs = 1,024
Group variable: country Number of groups = 32
R-squared: Obs per group:
Within = ©.7263 min = 32
Between = 0.6388 avg = 32.0
Overall = 0.6741 max = 32
Wald chi2(8) =
corr(u_i, X) = @ (assumed) Prob > chi2 =
KOFGI | Coefficient Std. err. z P>|z]| [95% conf. interval]
ERTR .0049294 .0004242 11.62 0.000 .0040979 .0057609
EPS 3.95398 .1390221 28.44 0.000 3.681502 4.226458
TRE -3.67e-06 2.16e-06 -1.70 0.089 -7 .90e-06 5.57e-07
Cc0o2 2.36e-06 6.69e-07 3.53 0.000 1.05e-06 3.67e-06
GDPgr .1310708 .027261 4.81 0.000 .0776402 .1845014
FDI -1.31e-12 2.38e-12 -0.55 0.581 -5.97e-12 3.35e-12
EAMPgr .007176 .0080662 0.89 0.374 -.0086335 .0229855
PAR -.0000227 6.08e-06 -3.74 0.000 -.0000346 -.0000108
RDE 3.707704 .3492859 10.62 0.000 3.023117 4.,392292
_cons 59.03545 .901213 65.51 0.000 57.2691 60.80179
sigma_u 3.8692688
sigma_e 3.3107722
rho .5773168 (fraction of variance due to u_i)

Stata 17 g‘aL,a:&Il @ng.ll Sl e 1 yial |

(Breusch Hlas | ;‘):JJ.AY\ N a@W‘)UY‘ C.)jmﬁ..\.ﬁﬁ él.b s J}«,a_'z)‘ ey
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KOFGI pldl pdall 7 3gid 4 g-deall ;U3 (Breusch and Pagan) sLas1 :(35.2) o3, Jguzd!
Breusch and Pagan Lagrangian multiplier test for random effects
KOFGI[country,t] = Xb + u[country] + e[country,t]

Estimated results:

Var SD = sgrt(Vvar)
KOFGI 87.62546 9.360847
e 10.96121 3.310772
u 14.97124 3.869269

Test: Var(u) = @

chibar2(01) = 4062.71
Prob > chibar2 = 0.0000

Stata 17 g’:w}ll @L"J}H EAENE FESRMNY|

O ¢ Al ansyall Joudy auall dusyd (ad) Goludl Joazll layie (o ziaay
Al el 7 3ges o Alalall 2 3l Bokaselly. Luad¥l ga Aty dall ol wilill 7 3gas
- (Hausman) ¢y lewosa HLas| alasials Alsdadl olaldl 7z 309

KOFGI gl pdill 7z 390 (Hausman) (ylewga jLis | :(36.2) o8y Jgazl!

—— Coefficients

(b) (B) (b-B) sqrt(diag(V_b-V_B))
fe re Difference Std. err.
ERTR .004925 .0049294 -4.40e-06 .0001096
EPS 3.86225 3.95398 -.0917305 .0299043
TRE 8.04e-06 -3.67e-06 .0000117 2.35e-06
co2 .0000102 2.36e-06 7 .80e-06 1.52e-06
GDPgr .1335728 .1310708 .002502 .0017609
FDI -3.90e-13 -1.31e-12 9.22e-13 3.19e-13
EAMPgr .0097881 .007176 .0026121 .0009126
PAR -5.60e-07 -.0000227 .0000222 4.35e-06
RDE 3.973118 3.707704 .2654136 .12341

b = Consistent under HO and Ha; obtained from xtreg.
B = Inconsistent under Ha, efficient under HO; obtained from xtreg.

Test of HO: Difference in coefficients not systematic

chi2(5) = (b-B)'[(V_b-V_B)*(-1)](b-B)
= 20.83
Prob > chi2 = 0.0009

Stata 17 Gilas¥l meliydl oilaxyies 1 juall
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(KOFGI) &l gall 7 353 pasdedd olylis ! :(37.2) oy Joue!!

Born and Breitung ,Las|

Pesaran’s test of cross L |

a2t Modified Wald test ;Las|
-test sectional independence
2016) HR. ional independ
el
L.,Sl_'\_ll Lls tIaLZ:_U AdMay
chi2 (32)= 927.38 HR-stat= 0.82 28.213,
Prob>chi2= 0.0000 p-value=  0.413 Pr=0.0000

Stata 17 g’:w}ll @L’wﬂ EAENE FESNMNY|

o g3gedl Glay ¥ elliS . (Born & Breitung, 2016) ,Las! x5l 399 (autocorrelation)

Syiuna dic (Pesaran M., 2004) ;Las| mili 389 dusyall abolaald Blgdl adManul aue

9010 Syiun Lie (15,550 Olmmat (Al (S .%5 Y s

LS las | @l cews (heteroskedasticity) ciliglall uiles ade 104w (e Gilay LS

o9 oz dgaidl § Aulall KLadl dxdlas cdlany L a9 (Modified Wald) HLas| g5l oy las

Srisall clas,ll 53085 2l1iSs panel-corrected standard error (PCSE) y3u65 alaseiwly <U3
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Laeall grivall Cilasyll s dal gy (KOFGI) A gadl ALl ol i) 7 3ges 305 (38.2) o8y Joun!
.(FGLS) sl

Cross-sectional time-series FGLS regression

Coefficients: generalized least squares
Panels: heteroskedastic with cross-sectional correlation
Correlation: no autocorrelation
Estimated covariances = 528 Number of obs = 1,024
Estimated autocorrelations = %] Number of groups = 32
Estimated coefficients = 9 Time periods = 32
Wald chi2(8) = 8195046
Prob > chi2 = 0.0000
KOFGI | Coefficient Std. err. z P>|z| [95% conf. interval]
ERTR .0032021 7.31e-06 437.80 0.000 .0031877 .0032164
EPS 4.219912 .0047405 890.17 0.000 4.210621 4.,229203
TRE 1.25e-06 3.18e-08 39.29 0.000 1.19e-06 1.31e-06
C02 1.38e-06 5.72e-09 241.41 0.000 1.37e-06 1.39e-06
GDPgr .0954552  .0003782 252.38 0.000 .0947139 .0961965
FDI 1.02e-12 1.16e-14 88.49 0.000 1.00e-12 1.05e-12
EAMPgr .0418433 .000106 394.84 0.000 .0416356 .042051
PAR -.0000484 1.04e-07 -466.27 ©.000 -.0000486  -.0000482
RDE 3.480054 .0032707 1064.01 ©0.000 3.473644 3.486465
_cons 61.01779  .0172862 3529.85 0.000 60.98391 61.05167

(PCSE) y3ui5 alasiwly (KOFGI) & gall 7 3905 A gall Al o 5ld) 7 3905yt :(39.2) o3y Jgud

Stata 17 L“,‘;L,a_»}!l @L‘m.ll Sl e 1 yial |

Linear regression, correlated panels corrected standard errors (PCSEs)

Group variable: country Number of obs = 1,024

Time variable: year Number of groups = 32
Panels: correlated (balanced) Obs per group:

Autocorrelation: no autocorrelation min = 32

avg = 32

max = 32

Estimated covariances = 528 R-squared = 0.7196

Estimated autocorrelations = 0 Wald chi2(8) = 1989.27

Estimated coefficients = 10 Prob > chi2 = 0.0000

Panel-corrected

KOFGI | Coefficient std. err. z P>|z| [95% conf. interval]

ERTR .0032086  .0003891 8.25 0.000 .0024461 .0039712

EPS 4.215924 . 2407856 17.51 0.000 3.743993 4.687855

TRE 1.25e-06 1.10e-06 1.14 0.255 -9.04e-07 3.40e-06

Cco2 1.38e-06 1.44e-07 9.58 0.000 1.10e-06 1.66e-06

GDPgr .0954212 .0543339 1.76 0.079 -.0110713 .2019137

FDI 1.04e-12 2.57e-12 0.41 0.685 -4.00e-12 6.08e-12

EAMPgr .0418947 .017093 2.45 0.014 .0083931 .0753963

PAR -.0000484 1.85e-06 -26.10 0.000 -.000052 -.0000448

RDE 3.478619  .2518387 13.81 0.000 2.985024 3.972214

_cons 61.01208  .8931244 68.31 ©0.000 59.26159 62.76257

196

Stata 17 Glas¥l meliydl oilaxyiee 1 juall



Al Al N Juadl)

Agall e bl clboliadly pulall ol ey gl SIN z3g0ill s miln asd
: 5¥ I (KOFGI) 233La15Y|

oo 4l 5233 Lo 5a9 (KOFGI) 435La18¥ dlgall § Lyl (ERTR) &idl cslall 355 @
Lalard¥l Wgall 5ol J) 6050 OF Le¥arey aded) csluall clgius glasy) ola
%1 Ggiun i Libias| JIs 31 59 ((KOFGI)

(KOFGI) &33Laz8¥! Algall ae 23,k 28May (EPS) Aol laoliand) Aalyn Lagsys @
J1s 31 sag cdalard¥l Algall cibigiun 31355 Adidl Sluolead) sudd ols)) LS Cos
Y1 G giuwn dic Libns]

43Lan8 Y] Ugall an 23,k 28May (CO2 EM) (99,801 upuasT U 5Le wlilagl a5 ¢
Ugall ot 3ol clld (ool wlilag¥l clgiuwe coasyl L Zg> (KOFGI)
%1 Syt die Ll | 13 HiT gag (dp3lazd¥|

Eo> (KOFGI) 2yolazd¥l algall ae 2ya,b 48May (TRE) Soazill wlalall Lusys ¢
J13 31 529 ((KOFGI) 435Lai8¥) Algall (ggiua 13l souzil) clillall Jlax] 31531 LolS
o7 S giun e Lila>]

(KOFGI) &yolaid¥l dgall ps Ayayls 28May Laysné (GDPgr) obimid¥| gaidl i ¢
ais Libas] Jls 30 sa9 (KOFGI) 2pabaid¥l algall golmid¥l goill jamy tos
YT S giun

$385 > (KOFGI) &50lazd¥l algall § Lok 1353 (FDI) yaldl qund! sleiiud) ¢
(KOFGI) 230la18¥l algall cibigins Goaad ) ;aldl gl jlailadl cilads dlo
%1 Gyiuns e Libias| JIa 31 sa9

Ugall ae o)l A8May (EAMPGr) L dasl) Jelgall ssaasll dmluyl lagys ¢
o1 UYs Ggiun dic Sgian ,i¥lg (KOFGI) 2uaLazd¥|

Ea> (KOFGI) 20Laid¥l dlgall ae 43yl &8May (RDE) jushilly ol lag,, ¢
Ssian ,3¥g ((KOFGI) 230lazd¥l Agall ciliole Gaand 3 (RDE) jughatlly ol @guid

901 Y Geiun Lic

197



Al Al N Juadl)

(KOFGI) 435L028Y1 &lgall § LwSe (PAR) cragiall letll coldlall culidls 355 @

o1 Y Ggiun dic Ggine il
{(KOFGI) & gall 7 390 (guoldidl 7 3 gaidl 3 olds calom s guilis il 2.3

& ol liiw! (o 4] Jaostll @i b cilgall 7 3gats Buolidl puadll il yiee wls 083
el slall Gl zisadly Byletll By polsdl Jo¥) zageddl pwdsy Julxs
L) Sleolead! Bal oy suidy dudedl cilpall oo JST g3yl 31 domad 3 . golazd Yl
a5 By (e diega®s Loy aland ¥l dlgall e saazill @lllatly (090,801 5 wlilasly
Slaslelly Byslaidl g 8yslaill aludly alagydl lasaall (e layeg AU &ylly 8, lell
© Lo Blodl sda puas (Sady . ladasd) @S85 Jyud @ sieludl LS ezl e 9 48 ezl
oo Aegezme e nSA Ul ABLSYL (Gl Jo¥l z3geadls GlaT Lesd Laslue 4] 8,LaY)
db § cleliually alelbally Joudl LadSs &1 2olazd¥l LG Aall @l3 Calszl)
Suezall Sledaiall s § Busg,all 2l sl pally Aol cluliad!

Byletll lylas ae Jelamiy ,355 oF Al il atly Aded) lulead ! clos A Sy
Ly Aallall Ly Jaauddl LELN 5i5a5s 3l 3 palug Lee dalize G)lay 2yl
Sl ANy sulall M5 oy Anaddl LELL Glad Load 2Swlipudl Lislly dudli)
Sl leiSaslatel e cileluall jaz, elld (18 (A il s (258 (0 Lo il Loy 40!
e z Y IS (alagsl J) ey o5y of oSasg 3yl alusial § 8:laS 58Ty Calas]
Aaliiue Slales i G Slelipall goes il 5301 Jogze ) 382 Lo «bushall gl
AST gl ol slazel ) (6585 O 2kl L Al oLa oo Paalall LBL (o gimse Lol
Llmiwl 82y oSl e palall cleliall § Lo ald Zallall 5l 55a0 Lo a9 3elaS
Louail) ppigadll lides § edilad (G Aol s 03 JULI Jaew e 3udd] dalasl
LI sbate (g Al &lle Aualn) wilhud o &l leliyall § dallas S0 dlaally

G5 I o Al cslald Bl Sy comiad G S, al) Sy 518 Pl

.6)_‘;1Mjé&dﬁi@ﬁms.)maﬁbjiwcml&sLA.A.[gS)..\lew‘B}}l‘M“./I
(DU elye dlaatt J2a) slally J5T 55090 PANES SHPEANE S PNES of dalu il o Loy (S Losie 3L Sl Goomes . 2

FOEAEREEER
eslall (o Lape ol Goadl 3 Lisam of Azl i (10 Lpuadlin (e el Boatll e 38,401 5,08 1) Apundliall 3l pdd . 3

EIRR

198



Al Al N Juadl)

Al onerd) nSgad) Gz U8 2uudlis Ste eudSS O Anluiune Sty cilulas
Sloll alasrul 8.l dag,ll Il Sligdy (e dudtudy Byl Blewl JI Jiaty
ASY A Aded) il Jlel) uasl asg @ S, adl oda 0eSs ad (U3 ) a8l
alblial 84 3 ol il bl ol FaSelnadl LU jslaie e Ll asls
Jlee @ LY 285 O Lol Lie el gty llad clis K4 3 2adbally
Bie ygs Len «canSilly yeiwd! eladdl &y 35ay ldag ccalai¥l cilulally cilimgleusSall
el Lol a5y o zeamybl (pag Aluiad) Jolondl 3yl (1 iS5l ool Al
sl Bine e bolasly Llazul) 3lywdl JSady sudl KLY Goosds

JEal caliza e 355 OF 2dedl wlbliadly ulall ols o of oSl (Sd duley
Slaally s94all 43K 4l3) ) 2oLl 2aLazd¥l dlgall ol 35ads (gl 5,Leall (3 LIGLI
e olelivall namiy sluall sl flee IS (o U3y Adgall 3yleetll ladas dag 3
& iy cudd) Byl 3 c¥sms ) 605 Lo sa9 el AST cilidsy oluyles 4o
B 3 olSalpudl s da ealudy 4SGobnudl LI yolaty (dwdlis blie 3159 Aallall 53l
A3Lazd ¥l 2 L e 8eLaSy Lalazal AST e 6lams o

Uually Jolgall souaill 2ua ¥l saig gobard¥l gl of J) dwlyll mils a8 LS
ol el e dalse LIS ushally e dl e lasdly yaldl (il HLetiad] 8l Lila
Lebistus oo w35 cAlgall Sl ge s

391935 Ll o gl il Liiaodl i) o Sl Sad ciaolytl oo 5 301 1 s 39
il ot WMl L6 (ple S ¢ Bslaed) gyl oo¥l Lo L) Ll (0 A gazo po
Bleadl e dazaly sudae gupzill 0¥l § galard¥l pliaily (8yletll ymiy Al
A Al Bk BT 0 0585 o oS Byl uyms o J) oleohudl (o Al ety
Allad catad Uy Aaluiul AST cilugylan (@ ) i€yl adoy oF oSas 451 ) 551 bl
Lalas¥l Aalyo cl1d @ Loy coloadl (10 Aegame e Aaload) ju5ad 3 0]l sl uall
iyl e 3lasly daandd B! 83119 coileliall calinl Budliad] 5ually (e

Byadl agyls Trlgn 8 Ausdliall s s Alnslelly LSy CaSall e 35401 of Algull 5y 2Suolinl] 33 3las . 1
‘_3-5.'5.‘5.2.” ‘a..\.i.ﬂ‘j Sﬂ.i.Z.U

199



Lyl dad jal) 1S Juaadl

AT awlew pulus Jl ds el Jgo a8 a5 us gy ¥ sl ) (Soham et al, 2007) (s

Labaxd ¥l laa¥l () aly Bllas e Uyl Joudll eros . hgauidl oo dusll comtl sl o
(&3 Al o) e ST BelaS (a9 latl (e Aaulg Acgazma 3 Bl i Bamiw
Uleadl e Tl 155508 Le¥ bl o luoliand | odd 2l UYL 318 Il U3 pag
Aulgull i laill 8dall gdin SaT By b gl po pé Aunies T iz udg sliasd ¥l §

T iadll ole buad b liall 5yuall s Goub e

©8La3 093 Byl yuyms Wilgd st Olaldd L] (Ferreira, 2007) dlys cuodd udg
« Aud- 93,80 (Sealipad! Byletddl 7z 3908 Bliw (A8 Aapdall 5ylsal) Loyall JHanwdl KSlis
iy . Jaa¥l 2 5,mll 5letll OLb « apids 3590 7l pzeial a3le (S s @lay Loaie 4 oy
Soiudl 093 Ay 5929 U 28« Llall 39 .Jia¥! ga (@S el oS4 o of G o
3ol plaziul e (Lols Sy 7etall oo sl Al @ Lyainll A puall el 8 Ley) Jied!
GEWATN [OPES R (FSTTON (PR ¥ S ES 1 PV R E PR TR
s Lz s39 Al A8 4 letdl el () e (Beghin etal, 1995) dulys uSTs
Asiedu et) Aulys Suz99 3.350d] @ualls Ll pwo AST aletal pe Glalass o (Sl o0 2!
el day o> 3 dsshall gl e gl ssaanll (e Ja,y g3lazd¥l gl i (al, 2021
Sy 451 Laslae Aawliws HUT ) (6352 Law «50,SIN lilass] ae Ailis Almy] 28Ve (g Lzl
13 pag gl seaanll Julasy Kladl el 0l glasal laldl o Byleall (o dszay aluall
Blowely Aol Blaadll (o Bumlis) JBY) Slucwdll Glrwdl ao Byleill mid @iy Lodie

1 .Soham, Baksi., Michael, Benarroch. (2015). Production Externalities, Environmental Taxes, and the Gains from Trade.
Research Papers in Economics, (No. 2015-05).

2 .Ferreira, S. (2007). Trade Policy and Natural Resource Use: The Case for a Quantitative Restriction. Environmental and
Resource Economics, 37, 361-376. https://doi.org/10.1007/510640-006-9030-2.

3. Beghin, J., Roland-Holts, D., & Mensbrugghe, D. (1995). Trade liberalization and the environment in the Pacific Basin:
coordinated approaches to Mexican trade and environment policy. American Journal of Agricultural Economics, 77, 778-
785. https://doi.org/10.2307/1243251.

4 Asiedu, B, Gyamfi, B, & Oteng, E. (2021). How do trade and economic growth impact environmental degradation?
New evidence and policy implications from the ARDL approach. Environmental Science and Pollution Research, 28,

49949 - 49957. https://doi.org/10.1007/s11356-021-13739-3.

200



Lyl dad jal) 1S Juaadl

e Aol | dparld MLl Zzs )] (2 Ao ASY) A liadl L8« ypasadl]
TEylmtll o ymes ¥ e

) Ao gazell Laoylas (&1 bogiall dusylos 8o laS cangs Lol 4l (Lai, 2006) xids
Ol c¥laisl @il LedS cAiadl o, all Lales @l bsaall dles 5.l cisly LS of
OSay 4l (Kohn, 2000) gy cn> @ % 8ayiad) Aol dgaldy 5u5ad ) 8yletll yuyms 05
Qb 7 L) oIS s J) (5350 Las ¢ caatdy c g8 Ayl ils il ) i) Ayl
Ades A8Me 3929 J) Lzmil adidd Bl Lol 2.l uly e adgall qupindl il Se
Otnzmid 1 3 Ao S Jds O Gy <25 aag Gl £ 15819 Bylmtdl yy5 (o BlUail) Aaselg
Lol Bouzmall A8lally jasdl HSLY1 Hes dag Auolard ¥ daud) ol ) Gl Lels]
4aualllda § LU

59w plasialiy Aol 8Ll @z oo JUAS of w35 Al il S 13) Lo Jgoo
ol 6Sas Wl ol (Kohn, 2000) dalys ol «J9s M e 65U Ogaucds goluo-cnlagl- 45
L) B3l a3 1 M ol al sl s il 3o ol 9. cnalas¥l e ol 3 05
0955 Lactind cpaly gl O Bylantll g 830 o paas (e Al Calyall Joad gl
o3 0 Gl el a i ll o Sley (Al Aadid) (3)97u) soiay ) aldl 8 4ST 20l
rall il uSe Jlly 7 ¥l eSS sl d) g95e Les ol O g8 Byl ol nils
Eglall 1yl 0585 Leaie J31 85lxtll e lalidl 0585 of gyl omes B Ay e aBgall
5 Aules oty 2dle AlLL

1.Yang, )., Chen, M, Fu, C, & Chen, X. (2019). Environmental policy, tax, and the target of sustainable development.

Environmental Science and Pollution Research, 27, 12889-12898. https://doi.org/10.1007/s11356-019-05191-1.

2 Lai, Y. (2006). Interest Groups, Trade Liberalization, and Environmental Standards. Environmental and Resource

Economics, 34, 269-290. https://doi.org/10.1007/510640-006-0001-4.

3.Kohn, R. (2000). The effect of environmental taxes on the volume of international trade. Ecological Economics, 34, 77-

87. https://doi.org/10.1016/50921-8009(00)00140-3.

4 . Raza, A, Sui, H., Jermsittiparsert, K, Zukiewicz-Sobczak, W., & Sobczak, P. (2021). Trade Liberalization and

Environmental Performance Index: Mediation Role of Climate Change Performance and Greenfield Investment.

Sustainability. https://doi.org/10.3390/5u13179734.
5 Kohn, R. (2000). Op.Cit.

201



Lyl dad jal) 1S Juaadl

Jse e ol S i3 2udndl Zoyall of e (Bertarell, Lodi, 2019) 1S3y
L) Bgzmsan Al Loyid (230 Oy uasadl Jus e il pe (S gl Y
e lls z ¥l gas Juae 8505 ) (g052 g Lpdl Ay (agass of Joull Lops (anaieny
SRCARY PN |
Byled) lidlas! § Akl 59adl oo (Damania, Fredriksson, 2003) dulys gl ydasg
g Byl sy oo M e 4355 Y o] Al cuLBLasy) 3 aS,Lalls auliaanl)
Laiasg Blmtll (5 @il ol seadl Jgms e sy 2o 28511 cns LoS Akl Aagasl
Bylatll syt oIl ss agis Ladie padsall Jsall i3 oluddl alysbe @ 8sbs Jasdl
syl of Gl Ll ylasy .aandl Jsadl @l olald! cilsyly & by ablay ¥ ells o3
Ml e 355 Y Adsnd! Adud! S LLasy! 3 aS,Ladls Aloasll 5)ladll o Llasl § i)

wadsd Adid) Cslpall lile alusxiul @z beaie 4l J] (Bosquet, 2000) (alzsg

Q@ BaS Sliasass Sigas mayll (b el jlad pieias aie @3 13l ccaly ) e calall
addl gl (e z LY @ ddnla ilas of Cewleg ccaidsanll § Bpiue cwlSag ciglall
el 2udlis (e 350 Lo gag® slasdll passe Ll az G of > @ cdasegall J)
e blall (o8 e S Wl ellia 0sSs u8 4l (Lopez etal, 2015) yads . Jolaal dlLall
Lade § Jeimll pidll oo (g Slelball jamy (e Jadl abilasly 05, S Slilag)

Sh;".))‘j.“

1. Bertarelli, S., & Lodi, C. (2019). Heterogeneous firms, exports and pigouvian pollution tax: Does the abatement

technology matter?. Journal of Cleaner Production. https://doi.org/10.1016/).JCLEPRO.2019.04.340.

2 .Nakada, M. (2010). Environmental Tax Reform and Growth: Income Tax Cuts or Profits Tax Reduction. Environmental

and Resource Economics, 47, 549-565. https://doi.org/10.1007/510640-010-9392-3.

3 .Damania, R., & Fredriksson, P. (2003). Trade policy reform, endogenous lobby group formation, and environmental

policy. Journal of Economic Behavior and Organization, 52, 47-69. https://doi.org/10.1016/50167-2681(02)00194-4.

4 .Bosquet, B. (2000). Environmental tax reform: does it work? A survey of the empirical evidence. Ecological Economics,

34,19-32. https://doi.org/10.1016/50921-8009(00)00173-7.

5 . Lépez, L., Cadarso, M., Gomez, N., & Tobarra, M. (2015). Food miles, carbon footprint and global value chains for

Spanish agriculture: assessing the impact of a carbon border tax. Journal of Cleaner Production, 103, 423-436.

https://doi.org/10.1016/).JCLEPRO.2015.01.039.

202



Al Al N Juadl)

Limyls olge 929 o Joudl 2lall Ky 153545 (LOpez et al, 2015) dulys (s

Sllag¥) Colal L i dwldl ableiwl ol (S S ol § 4w
sl of Eiglall AmdlSe sgzed SULY| i I (o 4T s wad el el g Al
An e 3ol IS (s (et Beloed) Benliy )] Glo 0l Al il ) s Bl
A Aol et e Jead O el (e eeadl gl 0F Lesg 2dladl Goudl (o 1S
Ol Ayl il cplel uas (cUd J) LYy Aule olad Loy (Sall ored 2llal
o @ danlall 31l panass § 5LSI Balatal e Joad 23001 Sl 2oy

AL S ALl J) jaxas a1 Adoad! Bleadll 3 lasl Tkl s (o el zmaly et

easlSLlg Bylall o e 28l (slyuall HUT Jylez, (Soham et al, 2015) alé sy
e Bl (pebiatdl Jio) Sisho pllad 3 ¥ 535 G 0l 63180 Slb] @ L Al
¥ LaolsiSS Cum e olld) calisgy (Al dis) B pobu gllad & 4 Lyl
Al 8 el T olud! plaall Lao Gilay ) Bn ¥l 8)lus 00585 oy cloge 2uals|
At B aies 518 ASY! ol (5 Aty Laoliwo (6T Jodl i ¥ Loy Ligls ASYI
Ladseis Al Aaledl Juunds o 1315 . lmtll Oilsall & Buuz olyalios gl Zaluddl 8
eS0T LeS gl LSyt oy Loy Byl (o anied Ly ygaas ASHT ol L4
0258 0 Jlad e Geandl saazms gl Bylmall Jaas (B Blas Lol Adaa Bylaell (r 2Ll
Byl Las (e (0 LSy OF (5802 851143 ASH I Alguldl 48 (g0 o ly il (g0 i5lall Ay
ALl U3 Balsy rames e Jons Adou) 8Lt muas oy Bylaetll (o wlSL aries
Lyl Jolse 3529 I 3 geralanl) oo lall 3Dhe Aol (S Lanyg @lladl S giane (e 2UIIS)
G Al jugas Eomy Buall (ayal 38lell Lead os S o Cu clelaall Sauaie
2 AST 058l Lbias,

1.Klaus, Conrad. (1993). Taxes and subsidies for pollution-intensive industries as trade policy. Journal of Environmental
Economics and Management, 25(2):121-135. doi: 10.1006/JEEM.1993.1037
2. Soham, Baksi., Michael, Benarroch. (2015). Op.Cit.

203



Aglatl) Ll a1 3 A Juadl
(el s g pulally 2oLl Aeliall 7 3Leall gilis Jalousy yuotas LS

H(ERTR) gl ol poiall 2 395 il sy baloess uids 1
H(ERTR) el ol padl g0t grolel Jelomil) 1.1
Sl d9gd im0y goidl c¥ian Jasyy (Bl Sbled (Sla gad z390d plasiw! @i
A AIslal) 3 LS (Rpedl) Aumas 5l
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Fixed-effects (within) regression Number of obs = 1,024
Group variable: country Number of groups = 32
R-squared: Obs per group:
Within = 0.2666 min = 32
Between = 0.2970 avg = 32.0
Overall = 0.2846 max = 32
F(9,983) = 39.70
corr(u_i, Xb) = 0.1368 Prob > F = 0.0000
ERTR | Coefficient Std. err. t P>|t] [95% conf. interval]
Exp -2.44e-10 5.44e-11 -4.48 0.000 -3.51e-10 -1.37e-10
KOFGI 24.36184  2.016325 12.08 ©0.000 20.40504 28.31863
TF 2.898844  1.853433 1.56 ©0.118 -.7382962 6.535983
EPS -30.87094 14.63413 -2.11 0.035 -59.58866 -2.153213
C02 -.0001279 . 0000862 -1.48 0.138 -.0002971 .0000413
GDPgr 5.954608 1.886342 3.16 0.002 2.252887 9.656328
FDI -2.75e-10 1.60e-10 -1.72 ©.087 -5.90e-10 3.97e-11
EAMPgr .8862177 .5476859 1.62 0.106 -.1885503 1.960986
PAR .0011965 .0005495 2.18 0.030 .0001182 .0022747
_cons -1110.511 156.39 -7.10 0.000 -1417.407 -803.6142
sigma_u 407 .36626
sigma_e 227.82519
rho .7617446 (fraction of variance due to u_i)

F test that all u_i=e: F(31, 983) = 86.40

Stata 17 ilas¥! melipdl &loyiea s piall

Prob > F = 0.0000
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Random-effects GLS regression Number of obs = 1,024
Group variable: country Number of groups = 32
R-squared: Obs per group:
Within = 0.2663 min = 32
Between = 0.3542 avg = 32.0
Overall = 0.3162 max = 32
Wald chi2(7) =
corr(u_i, X) = @ (assumed) Prob > chi2 =
ERTR | Coefficient Std. err. z P>|z| [95% conf. interval]
Exp -2.36e-10 5.19e-11 -4.54 0.000 -3.37e-10 -1.34e-10
KOFGI 24.74782 1.990624 12.43 0.000 20.84627 28.64938
TF 2.61062 1.849501 1.41 0.158 -1.014336 6.235576
EPS -30.5386 14.49436 -2.11 0.035 -58.94702 -2.130186
Cco2 -.0000848 .0000544 -1.56 0.119 -.0001913 .0000218
GDPgr 5.914971 1.891246 3.13 0.002 2.208198 9.621745
FDI -2.72e-10 1.60e-10 -1.70  0.089 -5.86e-10 4.17e-11
EAMPgr .8901387 .5491102 1.62 0.105 -.1860975 1.966375
PAR .001057 .0005029 2.106 0.036 .0000714 .0020426
_cons -1132.889 168.1884 -6.74 0.000 -1462.532 -803.2456
sigma_u 353.71809
sigma_e 227.82519
rho .70678973  (fraction of variance due to u_i)

Stata 17 g‘aL,a:&Il @ng.ll Sl e 1 yial |

(Breusch Lo | ;‘):-\J.AY\ N a@W‘)UY‘ C.)j.mﬁ..\.éﬁ él.b s J}«,a_'z)‘ Ja)
(el 7 3gaidly Al gdiall AP z39a5 (s Aslaclland Pagan)
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Breusch and Pagan Lagrangian multiplier test for random effects
ERTR[country,t] = Xb + u[country] + e[country,t]

Estimated results:

Var SD = sqgrt(Var)
ERTR 290458.5 538.942
e 51904.32 227.8252
u 125116.5 353.7181

Test: Var(u) = 0

chibar2(@1) = 7089.96
Prob > chibar2 = ©0.0000

Stata17 %;L‘”}Il @L’wﬂ Sl yBeo 1yl
Of @1 cabadl 4un,all Joidy puall 2unys (i) Galadl Jouad! cloyies o0 mian
Al ol Sges o ALslall 2 2dloll Sslaslly. Jund¥l ga slsdadl cllall £ 39
(Hausman) ¢;lesosa HLasl alasials Alsdall olaldl 7z 309

(ERTR) auded! ! pall 2 39010 (Hausman) ¢lewga sLas1:(43.2) 03, Jouizl!

—— Coefficients

(b) (B) (b-B) sqrt(diag(V_b-V_B))
fe re Difference Std. err.
Exp -2.44e-10 -2.36e-10 -8.25e-12 1.71le-11
KOFGI 24.36184 24.74782 -.3859855 .3718489
TF 2.898844 2.61062 .2882233 .2106609
EPS -30.87094 -30.5386 -.3323349 2.435245
c02 -.0001279 -.0000848 -.0000432 .0000674
GDPgr 5.954608 5.914971 .0396365 .1111999
FDI -2.75e-10 -2.72e-10 -2.84e-12 1.72e-11
EAMPgr .8862177 .8901387 -.003921 .0322763
PAR .0011965 .001057 .0001394 .0002273

b = Consistent under HO and Ha; obtained from xtreg.
B = Inconsistent under Ha, efficient under H@; obtained from xtreg.

Test of HO: Difference in coefficients not systematic

chi2(5) = (b-B)'[(V_b-V_B)*(-1)](b-B)
= 6.57
Prob > chi2 = 0.2549

Stata 17 g‘:Lm_a-}H E"‘-"J}-” Sl e 1 yiual |
Ol 6f ealyadl 2o a1 (b dpenadl Aol Joud Gsludl Jguzmll Sl yiea (oo piaay
ﬁgﬁﬁ ZiéE*QJJ‘ 8og> (e aST R sl Sjl:;kjtg ‘LLgaéE” EY-3 aéSL}JL:J\ LbLﬁjilj‘zi§g+43

‘Ejiyaij|Ly:éﬁ:#lSdb!)LJi>‘91)4>E
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Panel Groupwise Heteroscedasticity Tests ;L5

Born and jLas|

Breitung (2016) HR-test

Pesaran’s test of cross ,Las|

sectional independence

Sl Llayu abolall adMazuy
-LagrangehAulﬂpherLAATést =1.11e+05
P-Value > Chi2(32) 0.0000
-Likelihood Ratio LR Test = 799.4608 HR-stat=-0.29 7.038,
P-Value > Chi2(32) 0.0000 p-value=  0.774 Pr=0.0000
- Wald Test =1.43e+06
P-Value > Chi2(33)  0.0000

Stata 17 Lilasdl melipdl wilayie (o laleiel cdlladl slucel e 2 yiall
Qj‘hlj‘ Llsy S Y E;L‘Q M ziigysij‘ Ol L§4L44J| nghxq:j‘ I e Lasdls

il pue AChw (e Gilasg . (Born & Breitung, 2016) ;Las| zilis 349 (autocorrelation)

pue o zaged! Gilay cliS (Wald) sLas | gl ceus (heteroskedasticity) < bolal!

dlzy L gag . (Pesaran M., 2004) [Las| @i (399 Ausyall ablael) 3ledl ANt

2o Ailgiadl JU¥I £ 3505 s aloial S g oz dgetll 3 Aewliall JSLaL 2allas

. (Driscoll & Kraay, 1998) &Ll syl

2o sl gl Y1 Adylo aluseianly (ERTR) deed) il piall 73 g 53 £(45.2) o3y ool

aﬁ)LHlL‘Guaﬁig|

Regression with Driscoll-Kraay standard errors  Number of obs = 1024

Method: Random-effects GLS regression Number of groups = 32

Group variable (i): country Wald chi2(9) =  6566.62

maximum lag: 3 Prob > chi2 = 0.0000

corr(u_i, Xb) = @ (assumed) overall R-squared = 0.3162

Drisc/Kraay

ERTR | Coefficient std. err. t P>|t]| [95% conf. interval]

Exp -2.36e-10 3.86e-11 -6.10 0.000 -3.14e-10 -1.57e-10

KOFGI 24.74782 2.09542 11.81 0.000 20.47419 29.02146

TF 2.61062 3.771381 0.69 0.494 -5.081163 10.3024

EPS -30.5386 22.35528 -1.37 0.182 -76.1325 15.05529

co2 -.0000848 .0000462 -1.83 0.076 -.000179 9.52e-06

GDPgr 5.914971 1.870938 3.16 0.003 2.099169 9.730774

FDI -2.72e-10  1.34e-10 -2.03 0.051 -5.46e-10 1.65e-12

EAMPgr .8901387 .7275432 1.22 0.230 -.5936955 2.373973

PAR .001057 .0002718 3.89 0.000 .0005027 .0016114

_cons -1132.889  312.4199 -3.63 0.001 -1770.073 -495.7042
sigma_u 353.71809
sigma_e 227.82519

rho .70678973  (fraction of variance due to u_i)
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Fixed-effects (within) regression Number of obs = 1,024
Group variable: country Number of groups = 32
R-squared: Obs per group:
Within = ©.7537 min = 32
Between = 0.2479 avg = 32.0
Overall = 0.4635 max = 32
F(10,982) = 300.54
corr(u_i, Xb) = -0.5592 Prob > F = 0.0000
EPS | Coefficient Std. err. t P>t [95% conf. interval]
Exp 1.35e-12 1.12e-13 12.09 0.000 1.13e-12 1.57e-12
KOFGI .0584568  .0042671 13.70 0.000 .0500832 .0668305
TF .0477071  .0036756 12.98 ©0.000 .0404941 .0549201
co2 -5.81e-07  2.45e-07 -2.37 0.018 -1.06e-06 -9.97e-08
TRE -7.01le-07 4.77e-07 -1.47 0.142 -1.64e-06 2.34e-07
GDPgr -.0074966 .0040379 -1.86 0.064 -.0154205 .0004274
FDI -9.02e-13 3.47e-13 -2.60 0.010 -1.58e-12 -2.21e-13
EAMPgr -.0016434 .0011788 -1.39 0.164 -.0039568 .0006699
PAR -7.46e-06 1.26e-06 -5.91 0.000 -9.94e-06 -4.98e-06
RDE .3303952 .0559508 5.91 0.000 .2205983 .4401921
_cons -6.872616  .2659961 -25.84 0.000 -7.394602 -6.35063
sigma_u .87400766
sigma_e .48757308
rho .76265625  (fraction of variance due to u_i)

F test that all u_i=0: F(31, 982) = 34.89 Prob > F = 0.0000

Stata 17 g‘:ba:-}ll E"‘-"J}-” Sl e 1 yiual |
ChLﬁSilJ\z;ﬁgyan Q5L*4;;JJ| ZiigyaiJ\ o Uslall LJ L§4L4MJ‘L13.LQLH ClL?:*ﬁLA R el
Lyaall dusyall (ady I add @y caall (F) ydud dobas] Hlasl e sleaedl 4l
i (2 Adlsll Bolazedly . Lad¥l oo Anlil ol wlll z3sad oof & (Ahud) syl Jsudy
Aglgdadl ol 7 3ga
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Random-effects GLS regression Number of obs = 1,024
Group variable: country Number of groups = 32
R-squared: Obs per group:
Within = 0.7512 min = 32
Between = 0.4126 avg = 32.0
Overall = 0.5889 max = 32
Wald chi2(8) =
corr(u_i, X) = © (assumed) Prob > chi2 =
EPS | Coefficient Std. err. z P>|z| [95% conf. interval]
Exp 1.18e-12 1.06e-13 11.07 0.000 9.69%e-13 1.39%e-12
KOFGI .0583132 .0041878 13.92 0.000 .0501052 .0665213
TF .0493996 .003693 13.38 ©0.000 .0421614 .0566378
co2 -2.84e-07 8.22e-08 -3.45 0.001 -4.45e-07  -1.23e-07
TRE 1.46e-08 3.21e-07 0.05 0.964 -6.14e-07 6.44e-07
GDPgr -.0078566 .0041024 -1.92 0.055 -.0158972 .0001839
FDI -6.70e-13 3.50e-13 -1.91 0.056 -1.36e-12 1.58e-14
EAMPEr -.0012706  .0011949 -1.06 0.288 -.0036126 .0010713
PAR -3.62e-06 9.75e-07 -3.71 ©0.000 -5.53e-06 -1.71e-06
RDE .2990054 .0519047 5.76 0.000 .197274 .4007368
_cons -7.13152 .2678377 -26.63 0.000 -7.656472 -6.606568
sigma_u .43165977
sigma_e .48757308
rho .43939816  (fraction of variance due to u_i)

Stata 17 L“,‘;L,aa}!l @L‘m.ll Sl e 1 yiual |
(Breusch ;Laslslya! po¥l cdlazy (dslgdoall HU¥! 23505 50uds @l e Joand| day
(el 7 3gaidly Al g diall EA P EA] z 390 (s Aslaall and Pagan)
(EPS) syl piil| 7 3g01] &l g-deall iU (Breusch and Pagan) ;Luis1:(48.2) o3y Jouz!
Breusch and Pagan Lagrangian multiplier test for random effects

EPS[country,t] = Xb + u[country] + e[country,t]

Estimated results:

Var SD = sqrt(Var)
EPS 1.374302 1.172306
e .2377275 .4875731
u .1863302 .4316598
Test: Var(u) = ©
chibar2(@1) = 2679.83
Prob > chibar2 = ©.0000

Stata 17 ‘z,‘aL,a:&ll @ng.ll Sl e 1 yial |
CJ gﬁi Aol As ol LL*+59 ﬁ.L:J‘ Lo yd (ady el Rryes| Sl ysea (0 ]
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—— Coefficients —

(b) (B) (b-B) sqrt(diag(V_b-V_B))
fe re Difference Std. err.
Exp 1.35e-12 1.18e-12 1.72e-13 4.11e-14
KOFGI .0584568 .0583132 .0001436 .0012111
TF .0477071 .0493996 -.0016925 .0006803
c0o2 -5.81e-07 -2.84e-07 -2.97e-07 2.37e-07
TRE -7.01e-07 1.46e-08 -7.16e-07 3.66e-07
GDPgr -.0074966 -.0078566 .0003601 .0004343
FDI -9.02e-13 -6.70e-13 -2.33e-13 6.00e-14
EAMPgr -.0016434 -.0012706 -.0003728 .0001506
PAR -7.46e-06 -3.62e-06 -3.84e-06 8.44e-07
RDE .3303952 .2990054 .0313898 .0239446

b = Consistent under HO and Ha; obtained from xtreg.
B = Inconsistent under Ha, efficient under HO; obtained from xtreg.

Test of HO: Difference in coefficients not systematic

chi2(5) = (b-B)'[(V_b-V_B)*(-1)](b-B)
= 31.56
Prob > chi2 = 0.0000

Stata 17 Glas¥l melidl Sl yiee 1 jiall
Ol @l cpainll dnyall (adyg Aoud) Aunyall Joud @aladl Jgasdl Sl yies (0 miany
syl asdi 7 3gaidl Baga cpo ST (2 Aall olaslly Liadd) g Anlill ol il 7 3g
3l pawsedd olylas |
(EPS) Al Ssluokasd | Al o 7 3903 padedid lylis 1 2(50.2) oy Jgazed|

Born and Breitung ,Las Pesaran’s test of cross L |
a2t Modified Wald test Las|
(2016) HR-test sectional independence
el
Sl bladl pbolall adMaz.n
chi2 (32) = 933.50 HR-stat= 2.07 12.371,
Prob>chi2 = 0.0000 p-value=0.039 Pr=0.0000

Stata 16 iLas¥ melindl ciloyis e Isbeiel cliall slac! et posal
S bladl Sae o Gl zasedl of Gladl Joaxdl s e Lasdh
il ae A (e ilasy . (Born & Breitung, 2016) L1 z5lis 38 (autocorrelation)
(Modified Wald) ;Las| mils 6 pdas LS Hlas | @il cews (heteroskedasticity) <l
(Pesaran [Las| mils 389 Ausyall alolaell 3lgdl AdMaTwl aue oy z3gaidl Silay clliS
kS aligeialy 3 @ug oz 39l § bl LAl dxdlas cdlazy Lo ga9. M., 2004)
{(FGLS) &uSlell Zaeall §yasadl cilasyall Ly 929 panel-corrected standard error (PCSE)
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Prais-Winsten regression, correlated panels corrected standard errors (PCSEs)

Group variable: country Number of obs = 1,024

Time variable: year Number of groups = 32
Panels: correlated (balanced) Obs per group:

Autocorrelation: panel-specific AR(1) min = 32

avg = 32

max = 32

Estimated covariances = 528 R-squared 0.5508

Estimated autocorrelations = 32 Wald chi2(8) = 264.02

Estimated coefficients = 11 Prob > chi2 = 0.0000

Panel-corrected

EPS | Coefficient std. err. z P>|z| [95% conf. interval]

Exp 6.23e-13  1.58e-13 3.95 0.000 3.14e-13 9.32e-13

KOFGI .0556167  .0057954 9.60 ©.000 .0442578 .0669755

TF .0199395 .0040747 4.89 0.000 .0119533 .0279258

Cc02 -3.78e-07 5.68e-08 -6.66 ©0.000 -4.90e-07 -2.67e-07

TRE 1.36e-07 3.15e-07 0.43 0.666 -4.82e-07 7.54e-07

GDPgr -.0005308 .0038747 -0.14 0.891 -.0081251 .0070634

FDI 1.46e-13 1.60e-13 0.91 0.362 -1.68e-13 4.59e-13

EAMPgr -.0035624 .0021519 -1.66 0.098 -.0077801 .0006553

PAR 1.94e-06 7.75e-07 2.50 0.012 4.20e-07 3.46e-06

RDE .1925637 .0522606 3.68 0.000 .0901349 .2949925

_cons -4.165858 .5014765 -8.31 0.000 -5.148733 -3.182982

rhos = .9257145 .6081845 .9064605 .9014284 .8476475 ... .7548136

Stata 17 g‘:ha.a-}ll &"UJ)-" Sl e 1 yiall
(FGLS) youas ‘al.x.éﬁ.wb. ! Slwlad | Aol yuad Al o st 7393 yad\ds :(52.2) o NPRES|

Cross-sectional time-series FGLS regression

Coefficients: generalized least squares
Panels: heteroskedastic with cross-sectional correlation
Correlation: common AR(1) coefficient for all panels (0.8856)
Estimated covariances = 528 Number of obs = 1,024
Estimated autocorrelations = 1 Number of groups = 32
Estimated coefficients = 9 Time periods = 32
Wald chi2(8) =  10549.53
Prob > chi2 = 0.0000
EPS | Coefficient Std. err. z P>|z| [95% conf. interval]
Exp 6.29e-13 2.3%e-14 26.28 0.000 5.82e-13 6.76e-13
KOFGI .0483083 .0007008 68.93 0.000 .0469347 .0496819
TF .012342 .000181 68.19 ©0.000 .0119873 .0126968
co2 -3.48e-07 2.35e-08 -14.81 0.000 -3.94e-07 -3.02e-07
TRE 1.17e-07 1.01le-07 1.15 0.249 -8.18e-08 3.16e-07
GDPgr -.0019254 .0002086 -9.23 0.000 -.0023343 -.0015166
FDI 1.48e-13 2.46e-14 6.02 0.000 9.97e-14 1.96e-13
EAMPgr -.0000436 .0001442 -0.30 0.762 -.0003261 .000239
PAR 1.84e-06 3.33e-07 5.54 0.000 1.19e-06 2.49e-06
RDE .2078474 .0077005 26.99 0.000 .1927547 .2229402
_cons -3.106174 .0501807 -61.90 0.000 -3.204527 -3.007822
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Fixed-effects (within) regression Number of obs = 1,024
Group variable: country Number of groups = 32
R-squared: Obs per group:
Within = 0.6302 min = 32
Between = 0.8070 avg = 32.0
Overall = 0.6932 max = 32
F(12,980) = 139.20
corr(u_i, Xb) = -0.8929 Prob > F = 0.0000
C02 | Coefficient Std. err. t P>|t| [95% conf. interval]
Exp 1.96e-07 1.76e-08 11.18 ©.000 1.62e-07 2.31e-07
KOFGI 4085.883 538.3452 7.59 0.000 3029.441 5142.325
TF -781.6994  446.8953 -1.75 0.081 -1658.681 95.2824
EPS -11743.85 3551.362 -3.31 @.o001 -18713 -4774.7
ERTR -12.26011 7.606902 -1.61 0.107 -27.1878 2.667583
TRE -1.259479  .0402641 -31.28 0.000 -1.338493  -1.180465
GDPgr -959.222  452.2508 -2.12 0.034 -1846.713 -71.73055
FDI -3.08e-08 3.88e-08 -0.79 0.429 -1.07e-07 4.55e-08
HE -1.08e-07 5.73e-09 -18.81 0.000 -1.19e-07 -9.65e-08
EAMPgr -324.0733 131.1381 -2.47 0.014 -581.417 -66.72965
PAR 1.016681  .1811504 5.61 ©.000 .6611936 1.372168
RDE -27552.18 6299.415 -4.37 ©.000 -39914.07 -15190.28
_cons 269789.3 38781.41 6.96 0.000 193685.2 345893.5
sigma_u 1130768.2
sigma_e 54252.927
rho .99770332  (fraction of variance due to u_1i)

F test that all u_i=0: F(31, 980) = 1694.10 Prob > F = 0.0000
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Random-effects GLS regression Number of obs = 1,024
Group variable: country Number of groups = 32
R-squared: Obs per group:
Within = 0.6273 min = 32
Between = 0.7902 avg = 32.0
Overall = 0.6715 max = 32
Wald chi2(12) = 818.60
corr(u_i, X) = @ (assumed) Prob > chi2 = 0.0000
C02 | Coefficient Std. err. z P>|z| [95% conf. interval]
Exp 1.73e-07 2.31e-08 7.48 ©0.000 1.27e-07 2.18e-07
KOFGI 4191.055 708.4676 5.92 0.000 2802.484 5579.626
TF -631.4506 588.2487 -1.07 0.283 -1784.397 521.4956
EPS -13427.83  4670.071 -2.88 0.004 -22581  -4274.656
ERTR -15.33965 9.993467 -1.53 0.125 -34.92649 4.247183
TRE -1.134316 .0525048 -21.60 0.000 -1.237224 -1.031408
GDPgr -888.4144  595.7786 -1.49 0.136 -2056.119 279.2902
FDI -1.34e-08 5.11e-08 -0.26 0.79% -1.14e-07 8.68e-08
HE -9.95e-08 7.48e-09 -13.31 0.000 -1.14e-07 -8.49e-08
EAMPgr -291.9602 172.7432 -1.69 0.091 -630.5306 46.61018
PAR 1.255119  .2329677 5.39 0.000 .7985103 1.711727
RDE -24826.74  8259.441 -3.01 0.003 -41014.94  -8638.531
_cons 238833.1 72824.94 3.28 0.001 96098. 86 381567.4
sigma_u 222997.61
sigma_e 54252.927
rho .94411797  (fraction of variance due to u_i)

Stata 17 g‘:ha.a-}ll &"UJ)-" Sl e 1 yiall

(Breusch jLaslelya| ¥l oy cailgdoall JUY) 7 3905 yuads @l e Jovamdl day
(et 7 3gailly Al g diall ) wilall 7 393 o Al lasll and Pagan)

(€CO2) clilag! 7390t &l g-deall G (Breusch and Pagan) ;Lis | :(55.2) o8y Jguzed!

Breusch and Pagan Lagrangian multiplier test for random effects
CO2[country,t] = Xb + u[country] + e[country,t]

Estimated results:

Var SD = sqrt(Var)
co2 8.28e+11 910147.5
e 2.94e+09 54252.93
u 4.97e+10 222997.6
Test: Var(u) = @
chibar2(01) = 1757.43
Prob > chibar2 = ©.0000
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—— Coefficients

(b) (B) (b-B) sqrt(diag(V_b-V_B))
fe re Difference Std. err.
Exp 1.96e-07 1.73e-07 2.38e-08 1.87e-09
KOFGI 4085 .883 4191.055 -105.1716 36.38951
TF -781.6994 -631.4506 -150.2489 27.56211
EPS -11743.85 -13427.83 1683.98 301.4203
ERTR -12.26011 -15.33965 3.079545 .7812197
TRE -1.259479 -1.134316 -.1251632 .0076403
GDPgr -959.222 -888.4144 -70.80761 14.34269
FDI -3.08e-08 -1.34e-08 -1.74e-08 2.50e-09
HE -1.08e-07 -9.95e-08 -8.23e-09 1.03e-09
EAMPgr -324.0733 -291.9602 -32.11311 4.677589
PAR 1.016681 1.255119 -.2384375 .0520439
RDE -27552.18 -24826.74 -2725.438 829.8262

Test of HO:
chi2(7)

Prob > chi2

Consistent under HO and Ha; obtained from xtreg.
B = Inconsistent under Ha, efficient under HO; obtained from xtreg.

Difference in coefficients not systematic

(b-B) " [(V_b-V_B)"(-1)](b-B)

225.90
0.0000

Stata 17 L“,‘;L,aa}!l @L‘m.ll Sl e 1 yial |
Ol ¢l Aydiall Lo pall (adyg Ayudl Ao yall Joud 3alaad) Jgazdl il yiea (oo miaaty
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(€CO2) wlilag! z 39 (Hausman) gleswga jLas | :(57.2) 03y Jguzzl!

Born and Breitung ,Las| Pesaran’s test of cross ;Las|
p-at Modified Wald test Las |
(2016) HR-test sectional independence
il
Sl Lls pbolall adMaz .
chi2 (32) = 72541.10 HR-stat= 0.97 3.392,
Prob>chi2 = 0.0000 p-value= 0330 Pr=0.0007
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S Ll e e gilay ¥ zised) o) Gl Jsamll U e Lasdl

aue Ahe (e ilay 405 . ( Born & Breitung, 2016) Las| z3lis 34 (autocorrelation)
Modified ) Lz | g3l oy¢das S 5Ll g e (heteroskedasticity) slislitll il
sl @l 3o Auyall abliell Blol AlMaTul e o z3seill Gilay IS (Wald
Al U3 @iy oz 3gaill 3 Aaliall SLaLl 2xlas ol e sag. (Pesaran M., 2004)
LSl dacall Grasall Slayall Ly g9 panel-corrected standard error (PCSE) yyuas

(FGLS)

(PCSE) y3uds pluseiwly (CO2) wbilas! 73 geid &bl ol il 7 593 e :(58.2) o8y Jguzd!

Linear regression, correlated panels corrected standard errors (PCSEs)

Group variable: country Number of obs = 1,024

Time variable: year Number of groups = 32
Panels: correlated (balanced) Obs per group:

Autocorrelation: no autocorrelation min = 32

avg = 32

max = 32

Estimated covariances = 528 R-squared 0.8142

Estimated autocorrelations = 2] Wald chi2(12) = 756.99

Estimated coefficients = 13 Prob > chi2 = 0.0000

Panel-corrected

CO2 | Coefficient std. err. z P>|z| [95% conf. interval]

Exp -8.12e-07 8.72e-08 -9.31 0.000 -9.83e-07 -6.41e-07

KOFGI 2924.432 1478.313 1.98 0.048 26.9906 5821.872

TF 1915.033 1315.489 1.46 0.145 -663.2768 4493.343

EPS -52039.35 11952.31 -4.35 0.000 -75465.43 -28613.26

ERTR 123.0334  18.78948 6.55 ©.000 86.20672 159.8601

TRE 1.486308 .3297341 4.51 ©.000 .8400412 2.132575

GDPgr -1967.346 1712.421 -1.15 0.251 -5323.629 1388.938

FDI 2.01e-07 5.11e-07 0.39 0.694 -8.01e-07 1.20e-06

HE 6.02e-07 5.62e-08 10.71 0.000 4.91e-07 7.12e-07

EAMPgr 395.7153 282.615 1.40 0.161 -158.1999 949.6304

PAR -2.298646 .3730312 -6.16 0.000 -3.029774 -1.567518

RDE -26141.21  8835.759 -2.96 ©0.003 -43458.98 -8823.446

_cons -217640.9 148732.4 -1.46 0.143 -509151.1 73869.31
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Cross-sectional time-series FGLS regression

Coefficients: generalized least squares
Panels: heteroskedastic with cross-sectional correlation
Correlation: no autocorrelation
Estimated covariances = 528 Number of obs = 1,024
Estimated autocorrelations = %] Number of groups = 32
Estimated coefficients = 12 Time periods = 32
Wald chi2(11) = 345203.09
Prob > chi2 = 0.0000
C02 | Coefficient Std. err. z P>|z| [95% conf. interval]
Exp -8.08e-07 2.52e-09 -320.42 0.000 -8.13e-07 -8.04e-07
KOFGI 2848.001 28.14289 101.20 0.000 2792.841 2903.16
TF 1849.438 24.61765 75.13 0.000 1801.188 1897.688
EPS -51060.3 308.9102 -165.29 0.000 -51665.75 -50454.84
ERTR 122.1608 .4002835 305.19 0.000 121.3763 122.9453
TRE 1.48035 .0046186 320.52 0.000 1.471298 1.489403
GDPgr -1962.665 18.03697 -108.81 0.000 -1998.017 -1927.313
FDI 2.0le-07 1.50e-09 133.68 0.000 1.98e-07 2.04e-07
HE 5.99e-07 1.61le-09 371.66 0.000 5.96e-07 6.02e-07
EAMPgr 383.6823 5.523159 69.47 0.000 372.8571 394.5074
PAR -2.255272 .0249714 -90.31 0.000 -2.304215 -2.206329
RDE -25765.95 262.9815 -97.98 0.000 -26281.39 -25250.52
_cons -207354.1 3294.293 -62.94 0.000 -213810.8 -200897.4
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country TF EF KOFGI ERTR EPS co2 Imp Exp TRD

Australia 32 32 32 32 32 32 32 32 32
81.57813 78.80625 76.96789 770.1384 1.692708 351238.4 1.74e+1l 1.73e+1l 40.14283

Austria 32 32 32 32 32 32 32 32 32
82.45625 70.54375 85.25265 1055.608 2.345486 65152.7 1.47e+11 1.54e+11 89.94622

Belgium 32 32 32 32 32 32 32 32 32
82.45937 68.7375 87.40899 978.5503 2.141493 105253 2.80e+11l 2.89%e+ll 142.0505

Canada 32 32 32 32 32 32 32 32 32
82.57188 74.53125 80.13309 500.0853 1.974826 512723.1 3.87e+ll 3.89%e+11l 66.17748

Chile 32 32 32 32 32 32 32 32 32
75.65313 75.01562 69.23934 211.6347 .7604166 60795.25 4.80e+10 5.13e+10 62.33187

Czech Republic 32 32 32 32 32 32 32 32 32
81.39687 69.42812 77.09736 696.4763 2.146701 116464.7 8.94e+10 9.45e+10 113.6431

Denmark 32 32 32 32 32 32 32 32 32
82.45937 72.8375 85.64886 1922.859 2.709201 797492.3 1.12e+11 1.28e+11l 68.21472

Estonia 32 32 32 32 32 32 32 32 32
84.84687 73.4 72.29777 561.8103 2.171875 81720.82 1.14e+10 1.15e+10 54.66051
Finland 32 32 32 32 32 32 32 32 32

82.17812 69.28125 83.22295 1117.564 2.861111 54193.88 7.04e+l0 7.50e+10 70.3959

France 32 32 32 32 32 32 32 32 32
80.27187 62.8125 83.09387 872.6666 2.87066 345183.4 5.87e+11l 5.82e+1l 53.48122

Germany 32 32 32 32 32 32 32 32 32
82.47813 70.85 83.86382 914.9472 2.512153 48865.62 9.99e+11 1.13e+12 88.40565
Greece 32 32 32 32 32 32 32 32 32

80.27187 59.60938 75.31534 775.2266 1.886285 17102.63 6.36e+10 4.89%+10 145.0857

Hungary 32 32 32 32 32 32 32 32 32
77.45313 61.92812 78.13544 625.8209 2.025174 52550.33 7.08e+10 7.28e+10 127.6411

Iceland 32 32 32 32 32 32 32 32 32
83.35938 72.4625 68.72341 1143.441 .3524306 38303.83 5.68e+09 5.78e+09 170.6644

Ireland 32 32 32 32 32 32 32 32 32
82.46563 76.63438 81.74179 1154.273 1.855903 2005.438 1.75e+11l 2.10e+11 78.0411

Italy 32 32 32 32 32 32 32 32 32
81.99062 62.05 78.26949 1197.002 2.625 1157662 4.22e+11 4.46e+11 26.0145
Japan 32 32 32 32 32 32 32 32 32

81.29063 73.025 69.16969 574.9206 2.881944 394342 6.22e+l1ll 6.49e+1l 49.61449

Luxembourg 32 32 32 32 32 32 32 32 32
82.87188 74.73438 82.11473 2417.442 2.650174 9874.237 5.92e+10 7.14e+l10 277.2605

Mexico 32 32 32 32 32 32 32 32 32
77.12187 64.85313 60.69759 160.7319 .9192708 398738.3 2.68e+ll 2.56e+1ll 56.51189

Netherlands 32 32 32 32 32 32 32 32 32
82.45937 72.825 86.59234 1595.458 2.449653 158935 4.12e+11 4.67e+ll 127.825

New Zealand 32 32 32 32 32 32 32 32 32
82.65625 80.45312 73.3882 462.9681 .5217014 36367.28 3.35e+10 3.42e+10 69.64256

Norway 32 32 32 32 32 32 32 32 32
81.54063 68.85938 82.43572 1532.762 2.58941 29902.13 9.07e+10 1.20e+ll 57.18269

Poland 32 32 32 32 32 32 32 32 32
75.92188 57.55625 71.59257 474.0575 1.932292 51898.76 1l.4le+ll 1.44e+ll 69.11704

Portugal 32 32 32 32 32 32 32 32 32
82.45937 63.14375 77.79946 773.1366 1.998264 311557.1 6.80e+10 5.95e+10 71.91369

Slovak Republic 32 32 32 32 32 32 32 32 32
80.54688 64.83437 72.6183 496.6437 1.644097 14594 5.09e+10 5.09e+10 120.895

Slovenia 32 32 32 32 32 32 32 32 32
74.63438 55.72812 69.39656 714.7519 1.565972 37500.29 2.32e+10 2.43e+10 142.643

Spain 32 32 32 32 32 32 32 32 32
82.45937 67.725 79.57273 618.9503 .914931 266455.4 2.96e+1l 2.9le+ll 54.49728

[

Sweden 32 32 32 32 32 32 32 32 32
82.35938 68.50938 86.11977 1030.305 .699653 42428.11 1.54e+11 1.72e+11 103.9636

N

Switzerland 32 32 32 32 32 32 32 32 32
82.6625 78.10625 86.57551 980.725 .923611 48246.86 2.5le+ll 2.88e+ll 77.69654

N

Tirkiye 32 32 32 32 32 32 32 32 32
78.78437 60.94062 64.91197 520.4494 .506076 265415.8 1.40e+11 1.27e+11 48.16401

[

United Kingdom 32 32 32 32 32 32 32 32 32
82.45937 78.12188 85.85867 924.7547 .258681 481330.7 6.29e+1l 6.00e+ll 54.79042

N

United States 32 32 32 32 32 32 32 32 32
82.32813 77.2625 78.25903 434.5772 .786458 5201927 1.94e+12 1.5le+l2 25.07487

[

Total 1024 1024 1024 1024 1024 1024 1024 1024 1024
81.13896 69.5502 77.92234 881.5856 .036675 361131.9 2.76e+1l 2.73e+ll 87.61529

N
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country TRE EAMPgr GDPgr GFCF FDI HE PAR RDE
Australia 32 32 32 32 32 32 32 32
25510.74 .86625 2.916096 2.15e+11 -1.89e+10 4.63e+l1l 2262.813 1.930347

Austria 32 32 32 32 32 32 32 32
47501.48 .5246875 1.799571 7.65e+10 -1.65e+10 1.70e+11 2104.656 2.300253

Belgium 32 32 32 32 32 32 32 32
6559.747 1.5275 1.785049 8.76e+10 -3.73e+10 1.99e+11 708.1563 2.106665

Canada 32 32 32 32 32 32 32 32
428953.3 1.133438 2.098392 2.66e+ll 8.30e+09 6.68e+ll 4058.125 1.762936

Chile 32 32 32 32 32 32 32 32
20543.32 .73375 4.447859 3.77e+10 -4.58e+09 9.38e+10 308.75 .0162079

Czech Republic 32 32 32 32 32 32 32 32
4574.632 2.245625 1.137569 3.93e+10 -3.46e+09 6.86e+10 753.2813 1.273084

Denmark 32 32 32 32 32 32 32 32
11057.22 .735 1.498351 5.32e+10 3.59e+09 1.23e+11l 1461.688 2.425554

Estonia 32 32 32 32 32 32 32 32
712.6912 -4.540313 .8428204 4.41e+09 -6.80e+08 8.22e+09 28.4375 .9696944

Finland 32 32 32 32 32 32 32 32
28846.77 2.730312 1.63814 4.56e+10 8.20e+08 1.03e+11 1894.781 2.895894

France 32 32 32 32 32 32 32 32
64178.38 .7715625 1.500297 4.68e+ll 2.78e+10 1.15e+12 13679.44 2.235678

Germany 32 32 32 32 32 32 32 32
96444.38 1.307187 1.72188 6.24e+11 3.28e+10 1.60e+12 44684.59 2.541642

Greece 32 32 32 32 32 32 32 32
10356.51 2.249375 -.9722406 3.67e+10 -1.11e+09 1.34e+l1l1 436.7188 .64951

Hungary 32 32 32 32 32 32 32 32
1854.544 2.214063 1.671767 2.30e+10 -2.51e+09 5.19e+10 835.3125 .9648028

Iceland 32 32 32 32 32 32 32 32
12042.19 -32.10031 5.868697 3.06e+09 -5017466 7.53e+09 42.375 2.106825

Ireland 32 32 32 32 32 32 32 32
4355.208 -.4215625 2.619611 5.54e+10 1.03e+l1l1 7.91e+10 385.6875 1.297137

Italy 32 32 32 32 32 32 32 32
66120.21 -.5828125 .9243812 3.32e+1l 7.59e+09 1.0le+12 8329.75 1.125282

Japan 32 32 32 32 32 32 32 32
122829.5 3.03625 .6635744 1.30e+12 7.50e+10 2.63e+12 314565.3 2.961257

Luxembourg 32 32 32 32 32 32 32 32
327.6688 7.624062 3.397261 7.95e+09 1.30e+10 1.5le+10 73.45313 1.431999

Mexico 32 32 32 32 32 32 32 32
51301.49 -1.847812 2.319396 1.80e+l1l -1.75e+10 5.68e+11l 797.8125 .3312212

Netherlands 32 32 32 32 32 32 32 32
9219.547 2.376875 2.042803 1.38e+11l 2.28e+10 3.06e+11 2219.219 1.903778

New Zealand 32 32 32 32 32 32 32 32
36048.47 -3.146875 2.242487 2.71e+10 -5.13e+09 7.0le+10 1325.875 1.209469

Norway 32 32 32 32 32 32 32 32
172742.6 -1.0325 2.815966 6.90e+10 4.93e+09 1.29e+11 1111.969 1.712146

Poland 32 32 32 32 32 32 32 32
9224.449 -.651875 1.394929 6.50e+10 -8.07e+09 2.03e+11 3128.688 .7744307

Portugal 32 32 32 32 32 32 32 32
13835.45 -2.949688 3.091587 3.72e+10 -2.87e+09 1.16e+ll 346.4688 .9982297

Slovak Republic 32 32 32 32 32 32 32 32
4422.219 .6340625 1.588038 8.00e+09 -2.98e+08 3.52e+10 227.4063 .647241

Slovenia 32 32 32 32 32 32 32 32
4352.434 1.72625 2.75856 1.48e+10 -1.21e+09 1.93e+10 286.3036 1.695236

Spain 32 32 32 32 32 32 32 32

39702 .758125 1.806476 2.33e+l1ll 8.31e+09 6.04e+ll 2566.25 1.086672

Sweden 32 32 32 32 32 32 32 32
84828.85 2.177813 1.639008 9.45e+10 5.39e+09 1.89e+11 2846.531 3.318091

Switzerland 32 32 32 32 32 32 32 32
30191.5 1.55125 2.105403 1.30e+11 2.07e+10 2.63e+l1l 1934.031 2.675055

Tirkiye 32 32 32 32 32 32 32 32
65301.59 -8.647187 4.748605 1.38e+ll -6.03e+09 3.17e+11l 2623.594 .6413591

United Kingdom 32 32 32 32 32 32 32 32
39148.84 2.335312 1.705067 3.84e+l1ll 2.80e+08 1.42e+12 17070.78 1.63277

United States 32 32 32 32 32 32 32 32
576969 .89375 2.410561 2.78e+12 6.23e+09 8.93e+12 201488.9 2.679308

Total 1024 1024 1024 1024 1024 1024 1024 1024
275 65314.28 -.4927637 2.132124 2.49e+11 6.71e+09 6.80e+11l 19830.85 1.634368
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