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Natural gas markets are considered a key topic in the economic
literature related to energy markets. The significance of this subject has
increased in light of the geopolitical transformations following the
Russia-Ukraine war, in addition to the tensions witnessed in the Euro-
Mediterranean region. Based on this, we sought to address the research
problem represented by studying the impact of natural gas markets on
trade exchanges. This study aims to analyze the relationship between
natural gas markets and trade exchanges in the Euro-Mediterranean
region during the period from 2014 to 2023, through an econometric
analysis of a set of specific economic variables, namely: exports, imports,
production, reserves, and consumption. The Panel ARDL model was
adopted for data analysis. The results revealed a long-term cointegration
relationship among the studied variables, with a significant effect of

natural gas markets on trade exchanges. The study relied on the

®



descriptive-analytical approach to describe the phenomenon and
analyze its dimensions, in addition to the econometric approach to
estimate the causal relationship between natural gas markets and foreign
trade, focusing on the producing and exporting countries (Russia and
Algeriay and the importing and consuming countries (Italy, France, and
Spain )

Abstract Natural gas Markets —Exports —The reserve —Natural
gas imports —Standard Model PANEL ARDL
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COSUMP_GAZ EXPORT GAZ IMPORT _GAZ PROD GAZ RESERV GAZ
Mean 126.7334 57.155 27.402 170.10628 13.9796
Median 42.840000000000 11.9 32.1 0.02 7.79
01

Maximum 516.1 251.19 55.3 728.21 50.617
Minimum 27.5 5 0 0.015 0
Std. Dev. 176.052 80.735 19.333 261.751 17.990
Skewness 1.508 1.500 -0.259 1.263 1.388
Kurtosis 3.301 3.606 1.479 2.894 3.123
Jarque-Bera 19.1467 19.535 5.378 13.334 16.102
Probability 6.955 5.728 0.067 0.0012 0.0003
Observations 50 50 50 50 50
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ADF - Fisher 5 Levin, Lin & Chu t* i3} o)=Y

. PP - Fisher Chi-square y Chi-square

s Levin, Lin & Chu t* ol Js sl &yl gl jlas oils 1(09) o3y JS2)
PP - Fisher Chi-square s ADF - Fisher Chi-square

Panel unit root test: Summary
Series: D(COSUMP_GAZ) |
Date: 06/06/25 Time: 17:46

Sample: 2014 2023

Exogenous variables: None

User-specified lags: 1

Newey-West automatic bandwidth selection and Bartlett kernel

Balanced observations for each test

Cross-

Method Statistic Prob.** Sections | Obs

Null: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -3.429284367354361 | 0.000302587 5 35
5501031116

Null: Unit root (assumes individual unit root process)

ADF - Fisher Chi-square | 20.97121419016334 | 0.021295187 5 35

62563265

PP - Fisher Chi-square 48.38302963114516 | 5.282945514 5 40

384352e-07

19 39 Slaml el Sl s 1 plaod)
P tekad) WY m Y ieel] Byl kel gLt >
iy oY) 35omg e (L(0)) gt e s Zl5WI O e Lhad Sllasl e slezeVL
Blgll o 3goms aikay dbdl Bl ) sdy dhall Lol @b, U3 ((intercept and trend)
Levin, i) ohle=¥ Jo slaeVi dgns U ¢l 0.05 o 5 P-value a5 sl o
PP - Fisher Chi-; ADF - Fisher Chi-square; Lin & Chu t*

.square
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Panel unit root test: Summary
Series: PROD _GAZ
Cross-
Method Statistic Prob.** | Sectio Obs
ns
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -2.9980 0.001358 4 32
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin -1.5312 0.06285 4 32
W-stat
ADF - Fisher Chi- 15.8834 0.044079 4 32
square
PP - Fisher Chi-square 18.10146 0.020478 4 36

19 b e mali O

br s © ybuaol!

Ol Jo lhad ohlatl e slasVU @ ambdl JW1 Olsle piaed) dyyl destl jlest >

sabp M3 (Noney whailly oVl 3oy pie we (I(1)) JgV) G0 w5 oljsliall

o B8 P-value i slg) an susgl i ssms ain 2lald) o @) Jady dgieall G4l

s Levin, Lin & Chu t* i) o)=Y e sbasVU dgme U ) 0.05
. PP - Fisher Chi-square s ADF - Fisher Chi-square

RSP RCTINIRPN T -SRI Y § DPCIPREN]

Panel unit root test: Summary

Series: D(EXPORT GAZ)

Date: 06/07/25 Time: 09:31

Sample: 2014 2023

Exogenous variables: None

User-specified lags: 1

Newey-West automatic bandwidth selection and Bartlett kernel

Balanced observations for each test

Cross-
Method Statistic Prob.** Sections | Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -4.2886 8.98984 5 35
Null: Unit root (assumes individual unit root process)
ADF - Fisher Chi-square 26.71144 0.002892 5 35
PP - Fisher Chi-square 63.05240 9.54173 5 40
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Levin, Lin & ofls e slaeVU okl JW1 Oisyly panal) dyylpieal et
PP - Fisher Chi-s ADF - Fisher Chi-square; Chu t*
L bdtes O3yl OF Js Led Im, Pesaran and Shin W-stat ssquare

Jsds il Lol asy S5 (NODE) whailly oldV) 3509 pie mo (1)) oW1 3,40

s 61 0.05 3 P-value aes sl am susd) [l 350y pdny dbdl 10,41
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Panel unit root test: Summary

Series: D(IMPORT_GAZ) \
Date: 06/07/25 Time: 09:38

Sample: 2014 2023 |
Exogenous variables: Individual effects, individual linear trends
User-specified lags: 1 | |
Newey-West automatic bandwidth selection and Bartlett kernel

Balanced observations for each test

Cross-
Method Statistic Prob.** Section | Obs

S

Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* -4.22012 1.22082 4 28
Breitung t-stat -1.478413 0.06964 4 24
Null: Unit root (assumes individual unit root process)
Im, Pesaran and Shin W-stat -1.94412 0.025940 4 28
ADF - Fisher Chi-square 26.97222 0.0007148 4 28
PP - Fisher Chi-square 53.27394 9.544958 4 32

(S bl Ol pes ezl
L) HW Bl panal) Gyl Byl L) >
3 ADF - Fisher Chi-squares Levin, Lin & Chu t* oL s sl
pae wo (L)) do¥) B0 e S Slsly)l O Je Wa<PP — Fisher Chi-square
Bhmgl jdor gy pda Al B, dl) 5By Akl 2ol jaiy U5 (INONE) abailly oY1 35mmg

Aygma b () 0.05 oo 8 P-value 1 54l ae
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Panel unit root test: Summary
Series: D(RESERV_GAZ) |
Date: 06/07/25 Time: 09:47
Sample: 2014 2023
Exogenous variables: None
User-specified lags: 1
Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Cross-
Method Statistic Prob.** | sections | Obs
Null: Unit root (assumes common unit root process)
Levin, Lin & Chu t* | -310819 | 000094 | 3 | 21
Null: Unit root (assumes individual unit root process)
ADF - Fisher Chi-square 13.61426 0.03425 3 21
PP - Fisher Chi-square 44,6183 5.57268 3 24

29 5l Sl s ezl
s 1(2) G sl die anes pane () gy Vo JoV) G isy sl ie Ol &) aa sl&) & VY (3

PANEL ARDL 334 sl sl 3 bl by
:Lag selection ) Jud dlawd! dusdt ot udll jlast 7
Sl el Jo slazeVU ey ol e Sy ) atll el sladl ol oIl wad 2
SBC (Schwarz Bayesian , AIC (Akaike Information Criterion)
.Criterion)
(gl Jg> peiiadl 0B Ly o pined) BBV sl Ol i) (a5 S Bgdae 17

L e Sl Slsloy bl S A1 2aSe B3 Sla OF ) Loy Sl sl dm
Ll =V ellgnady bbb e o Uy BLaST JS7 el ¥ el 51 ez al) Sl OL Loliaddl ey
o A Ses e Lib juar ST ellgzad &l Jod) 0L ks b i ddass B0 b 385 iy

1S bl L) g Jolll (8) 2o g8 BlamVly el W Slpsloo G B Ly
On Al s b ade Mg i pdiad demdliel L) of LB e el () pdadl 3 b Y
3l 3 Sl el ollamY L iy ST et 35S Sl Lo ) Jol) sl blamVly £V
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C EXPORT_GAZ | PROD_GAZ | COSUMP_GAZ | RESERV_GAZ
C 0.753062 -0.003144 0.0010848 0.001191 -0.02283
EXPORT GAZ |  -0.003144 0.001188 -0.000297 6.0055317 -0.00155
PROD_GAZ 0.00108 -0.0002974 0.000125 -0.000113 0.000636
COSUMP_GAZ 0.00119 6.00553 -0.0001137 0.000433 -0.00288
RESERV_GAZ |  -0.022838 -0.00155 0.000636 -0.00288 0.02637

.eviews 9 outputs : jiadll

fixed effects or random ) s awl Sla el iy dahylll #3500 J2eY1 JY1 w8

.effects

SV O Uiy (el Sl b ey dlsdall Y1 gl sl ) st LW sl e

sg) o sl SO0 Ak LN iy LoV psk aeg P-value J apall 23 [y spime 18 culd)
SU (sl il Skt (3 gla L Vg 2801y A ga szl NI O 5B atey lpail) ek Bl
AW Jgadt 3 Al el s Ly )

(OLS) s pal olayelt iy oy et (fixed effects) 591yl gl :(15) o3y Jaion)

Dependent Variable: IMPORT _GAZ
Method: Panel Least Squares
Variable Coefficient | Std. Error | t-Statistic Prob.
C 8.0669 9.41035 0.8572 0.397
EXPORT_GAZ 0.0826 0.0345 2.3911 0.0228
PROD GAZ -0.0369 0.0510 -0.7222 0.47536
COSUMP_GAZ 0.0862 0.0590 1.4613 0.1536
RESERV_GAZ 0.7117 0.44537 1.5981 0.1198
Effects Specification
Cross-section fixed (dummy variables)
Period fixed (dummy variables)
R-squared 0.9921 Mean dependent var 27.402
Adjusted R- 0.98794 S.D. dependent var 19.3330
squared
S.E. of regression 2.12261 Akaike info criterion 4.6168
Sum squared resid 144,175 Schwarz criterion 5.3052
Log likelihood -97.4221 Hannan-Quinn criter. 4.8790
F-statistic 237.232 Durbin-Watson stat 1.9915
Prob(F-statistic) 8.8273 \

EVIEWS 9 OUTPUTS : juzddl

54



I WES P IS SN S feadll

0.9921 susmd) Jolas Sslay o 1o B Ay 3,08 U alizudl ol pal) z3sill Al

oy Loyl Lo adsee OGN falal diidly adle 4y 5,08 4 c>=.él\ Aol ales Lizylg

M LY (3 A sy pe (5T 2 e a3 29 1.99 (ol g Durbin-Watson stat

EXPORT_GAZ LI W olple el sl ol fgall o3 gl oy . slasd

(bleVly IgzaVly S Zsl) Sladd SLy S olsly Je @gae Jlarly @oladl 5T U

LS S R e B 0T gm0 Lo ciall ol (3 iygime né LSO (G 0 ddlaie O30 LS
gl V) AU e coslin ud ol SV OV A anag

e Uad adey . fadVly bl SV dpiod 45 ) iy Slsdall SN WL s La e

AUl Gjuj\
& el Slagall Ay (random effects) Jigiall Y1yl @il ((16) o3y Jguon)
(OLS)

“Yariable Coefficient Std. Error t-Statistic Froh.

[ 28480883 0867792 32.845214 o.oooo

EXFORT_GALZ 01593324 0.034475 44474472 o.ooo1

FROD_GAL -0.262026 0.011204 -23.38652 o.oooo

COSUMP_GAS 0.133556 0.0z20811 6417564 o.oooo

RESERY_GAL 1.271578 0162388 T.830467 o.oooo
Effects Specification

5.0. Rho

Cross-section random 0.aoooon o.aooa

Feriod random 1.212322 02460

Idiosyncratic randorm 2122612 07540
Weighted Statistics

F-sguared 0972296 Mean dependent wvar 16.89346

Adjusted R-squared 0.969833 5.0 dependent var 189.27201

S.E. of regression 3347276 Sum sguared resid 5041914

F-=tatistic 294 2258  Durbin-wWatson stat 1.409122

FrobiF-statistic) 0.o00oon

Llnweighted Statistics

F-sguared 0965146 Mean dependent war 2740200

Sum sguared resid B38.3312 Durhin-Watson stat 1.370358
9 s Sl e ezl

ekl 45ds.9
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blamly el L M) G ) W Slaly Jo 5T A el W blasly b
sd>g el U Mgzl md)) LS (6l medal) W oy e Brge Ba b BDe (b k)l S
B b BLaST (g bl V)l LS Ly V53 Ll 0.1335 © wls)ld wp (s is) 341
L sredl) S Sl e 2 Ke BMe &) ) S 2 e Vs jLke 127 O sl s
Ball Jol lall U Sl coadsyl LadS el ag 23 b BMe (o) L4l S5 lslally
LS Y sl ol (3 dolr k) W e GBI S ey sl dp Ly SRS
syl mll mnlal) S Slslo O ady LA @y Ll fe il 210 L plasaaly
A SOVI—t g M Oty Bl g ) UL (A kel S el ey L Ly Ly 3L
W izl ol OF Jobs 358" 68 0.9722 (g5l gl o) sl Jolas o) ol
(L) ol iy 3gadl (3 oyl b Sl ddkaze Laib 0.03 0l ol jrzeld 258 & peis 3,03
thyginn g Ao 3gaid) O S5k atng hginn g3 F-Statistic acall anl
QWIS B 3Ll i e
1- Estimation Command:
LS(CX=R, PER=-R)y IMPORT_GAZ EXPORT_GAZ PROD_GAZ
COSUMP_GAZ RESERV_GAZ
2- Estimation Equation:
IMPORT_GAZ = C(1y + C2y*EXPORT_GAZ + C3y*PROD_GAZ
+ Cy*COSUMP_GAZ + C5y*RESERV_GAZ + [CX=R, PER=R]
3- Substituted Coefticients:
IMPORT_GAZ=28.5088283302 + 0.153323908649*EXPORT_GAZ
- 0.262025693068*PROD_GAZ + 0.133556058875*COSUMP_GAZ
+ 1.27157759531*RESERV_GAZ + [CX=R, PER=-R]
(gl gl caldt 51 s HAUSSMAN L1 .10
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iflseally (Fixed Effects)y all ol 2316 p )il pisad Oless jlex)
ihal) des i) (eI s i) e PANEL ARDL 54 3 (Random Effects)
Sl daspe e (o) Jgllly wbll e Gg il OF (6f cmlin Szl 2350t OF Jo a5
Alin) il dlagye Gyl OF (6T calin colt) Z35adl OF e o abad 20,80 Uy caliz.l
Jozis sf Al o i Ly gan) ao i mes o (Prob.y < 0.05JLaY1 aus wsls 13
o oSt Pvalue 2 o olin o) 235l O 8 it ¥1 gl Gy ol 2350

.0.05

HAUSSMAN L wits 1(17) o8y Jutend!

Correlated Random Effects - Hausman Test

Equation: Untitled

Test cross-section and period random effects

Test Summary Chi-Sq. Chi-Sq. Prob.
Statistic d.f.

Cross-section random 0 4 1.00000

Period random 0 4 1.00000

Cross-section and period 0 4 1.00000

random

* Cross-section test variance is invalid. Hausman statistic set to zero.

* Period test variance is invalid. Hausman statistic set to zero.

** WARNING: estimated cross-section random effects variance is zero.

Cross-section random effects test comparisons:

Variable Fixed Random | Var(Diff.) Prob.
EXPORT_GAZ 0.0944 0.15332 | -0.00016
PROD GAZ -0.0594 -0.2620 0.00218 1.4419
COSUMP_GAZ 0.1316 0.13355 | 0.002462 0.9690
RESERV_GAZ 0.72367 1.27157 0.13694 0.1387
Variable Coeffici Std. Error | t-Statistic Prob.
ent
C 5.3209 8.54482 0.6227 0.53692
EXPORT_GAZ 0.0944 0.03192 2.9593 0.00510
PROD GAZ -0.0594 0.0480 -1.2384 0.2225
COSUMP_GAZ 0.1316 0.0538 2.4462 0.01881
RESERV_GAZ 0.7236 0.4041 1.7907 0.0807
Effects Specification
\ S.D. Rho

57




I WES P IS SN S feadll

Cross-section fixed (dummy variables)
Period random \ 1.2123 0.2459
Idiosyncratic random 2.1226 0.7540
Weighted Statistics

R-squared 0.9895 Mean dependent var 27.402
Adjusted R- 0.9874 S.D. dependent var 19.2720
squared
S.E. of regression 2.1569 Sum squared resid 190.7483
F-statistic 483.846 Durbin-Watson stat 1.6962
Prob(F-statistic) 4.8180

Unweighted Statistics
R-squared 0.9857 Mean dependent var 27.402
Sum squared resid | 261.516 Durbin-Watson stat 1.6152

19 35 Slaml el Sl s 1 ylaed)

iU o (Random Effects) aslpzall ol 2356 ows Olegn Lol il
sl 2l an ALl 2l ol 2358 ST g hall bl olay pdd e (S cslan )
05 L agdoled) 2l o 1 (S.E g R? G1AY Lalasy ekl ol Lol o e Bl
S ol L COSUMP_GAZ JEXPORT_GAZ 14 ) imas Ly Lasl)
T3l e (3 S olsyly e 5l 2
PP— 01 Y] cgsine 56 wlelamY) olans OF o2, y(pedroniy gy, Sral) LS el .5
P < e @5 Lael) gkl W 83ymandt Jaully Buaddl Joudl o Statistic
ov (cointegration) (xYi dlsb B 3479 o DY) jam Jus Of g 1iay 0.01),
Panel v-Statistic il =Y wlsbamYl s 0¥ s G o L1 SO ol
Group rho- olegemad) il Layy Panel ADF-Statisticy Panel rho-Statistic,
L ol ) Jo G S Sl ey ciysims S5 L Group ADF-Statisticy Statistic
DleaVly 2V mo slpzaVly pbadi= o)l §lndll) andal) S Sl (3 JSea Ll ] i
Ly Wty iSlendd ol Bjmadl Jplly (s AN Bl (F Sl Jadl &8 (bl
Awhdl e (Ll
Pedroni Residual Cointegration &giull oS jlest mits ((18) o3y Jouod!

Test

Pedroni Residual Cointegration Test |
Series: IMPORT_GAZ PROD_GAZ COSUMP_GAZ
RESERV_GAZ
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Null Hypothesis: No cointegration \
Trend assumption: Deterministic intercept and trend
Use d.f. corrected Dickey-Fuller residual variances
User-specified lag length: 2 |
Newey-West automatic bandwidth selection and Bartlett kernel
Alternative hypothesis: common AR coefs. (within-dimension)
Weighted
Statistic Prob. Statistic Prob.

Panel v-Statistic -2.016841 0.9781 -2.211572 0.9865
Panel rho-Statistic 1.589836 0.9441 1.085900 0.8612
Panel PP-Statistic -5.423181 0.0000 -8.861149 0.0000
Panel ADF-Statistic 3.133186 0.9991 2.586668 0.9952
Alternative hypothesis: individual AR coefs. (between-dimension)

\ Statistic Prob.
Group rho-Statistic 2.049351 0.9798
Group PP-Statistic -7.381619 0.0000
Group ADF-Statistic | 2.044183 0.9795

.‘__JLA?Y\ @U,,S\ AP TRENW-NY

RESID -1y wslax¥ 0l ud e Srall LS KAO e jlas W) @3 oty Ly

LM Jeadt (3l Y1 s e el ) e S LSS 80 las O gn L Bysins

KAO residual cointegration ) 8ziwdl oSl KAO jlas il :(19) o3y Jguondt

:(test
Kao Residual Cointegration Test
Series: IMPORT_GAZ PROD_GAZ COSUMP_GAZ RESERV_GAZ
Included observations: 50 \
Null Hypothesis: No cointegration
t-Statistic Prob.
ADF 0.690485 | 0.2449
Residual variance 9.419117
HAC variance \ 3.242894
Augmented Dickey-Fuller Test Equation
Dependent Variable: D(RESID)
Variable Coefficient Std. Error | t-Statistic Prob.
RESID(-1) -0.990760 0.289350 | -3.424083 0.0017

D(RESID(-1)) 0.136264 0.262315 | 0.519467 0.6070

D(RESID(-2)) -0.007964 0.245250 | -0.032474 0.9743
R-squared 0.453814 Mean dependent var 0.204349
Adjusted R- 0.419677 S.D. dependent var 3.563250
squared
S.E. of regression 2.714446 Akaike info criterion 4.916869
Sum squared resid 235.7829 Schwarz criterion 5.050185
Log likelihood -83.04521 Hannan-Quinn criter. 4.962890
Durbin-Watson 2.145032
stat
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19 jed Slaml el Sl s - pkadd)
pdsedl bl Sy 11
i i ekl BLEVY Jiall e Opb Qe b sdl) O 04 bl aedt jlest 111
clidl Lalang Wiliam! Jsde sa9 SUB cradl 52 Lot o1sIVG Skewness aody ¢ Sl 3 s
o i) OF ) i Loy aaisus Jarque-Bera aedy ¢ k)l mjsl) Qo 989 3 0 (3

el asdl et w2048 Jouad!

9
Series: Standardized Residuals
8 T Sample 2014 2023
=] | Observations 50
5 Mean -1.14e-15
Median -0.220966
54 Maximum 4417252
e ] Minimum -4.025783
Std. Dev. 1.715329
3 Skewness 0.458180
Kurtosis 3.490719
2 -
1 H Jargue-Bera 2.251085
m Probability 0.324476
0+ L L J
-4 -3 -2 -1 0 1 2 3 4

EVIEWS 9 OUTPUTS : a4l
Residual Cross—Section ) ioal sblidl slasy gl by jle 211
:Dependence Test

dg ¥ (Hoy mjaal 2ol 1 o 2ol ablill el Gl bL3Y oles i) 2y
b)) s (Hpy 2l 2580 Wy (No cross—section dependencey bl o bis)|
315 b)) dmg 4l ud milll i . (There is cross-section dependencesblall oy
Pesaran scaled , Breusch-Pagan LM wijla) Je bslel ioall ablall clax) oy
. Bias-corrected scaled LM, LM
A Al ablial slasY S Byl s 1(20) @3y Jguond!
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Residual Cross-Section Dependence Test
Null hypothesis: No cross-section dependence (correlation) in residuals
Equation: Untitled

Periods included: 10
Cross-sections included: 5
Total panel observations: 50
Cross-section effects were removed during estimation

Test Statistic d.f. Prob.
Breusch-Pagan LM 35.2812 10 0.00011
Pesaran scaled LM 4.5350 0.000000
Bias-corrected scaled LM 4.2572 0.000000
Pesaran CD -2.4488 0.01433

B SlamY paldl Sl s ezl

@ S Of e age ad 1ay (ol abl  (cOTTElAtioN) Jslize slezel sgmy AmnS
W G (Al dltes o Slordf
 Jeadlt Ao 12

Sl Z3sf eds Olesa et of ARDI B #5502l auhill 218 & oy
sla~Yl Ul . (Random Effects) asiyza

Glax| Joasl 2151w Aol 2l ol 2358 ST gl ol Ol pdd ae S
(i) 058 8 2dead) ) o W SLE g R? GLAYI Jalang el ot Jolas &m0

SV ol Lb COSUMP_GAZ , EXPORT_GAZ 14 (55 imsS Lyl
il 1 @ W lsyly e Bl aal
Jarque-bera aud e lely b by gio0 m3sadl OF I neel mjsdll il 13
cbEl O ) i Mg L ablall cp Jalize slezsl sy Ul meog gl BLEYI jlasl 5 sty
slet L robust B b plaszal o Z3gedl fawi b (Glamly L jandl leann Sl bl e
ol Solee Jo 55 sdmge Boliasdl ity ol (iS7des luls 395mg 1ds udd 6 (Goliasl LslazeY) s

el A sl T e aygyeY) Aol
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date-id 10 PROD-GAL  |COSUMP-GAZ | IMPORT-GAL |EXPORT-GAZ |RESERW-GAZ
2014 1 126.75 37.21 1 44.19 4.504
2015 1 12382 40.32 1 43.61 4.504
2016 1 159.14 40.45 1 53.97 4.504
2017 1 155.74 4152 1 o 4.504
2012 1 133.55 4c.14 0 tl.42 4.504
20148 1 175,35 46.4 1 42.72 4.504
2020 1 162.29 4502 1 39.46 4.504
2021 1 179.04 44 63 1 L4.07 4.504
2022 1 1232.07 L1l 1 44.1 4.504
2033 1 126.91 528 1 L3116 4.504
2014 2 0.015 37.91 43 5.7 5
2015 2 0.021 40.75 44.5 9.325 ]
2016 2 0.024 44,532 45,2 9.72 El
2017 2 0.017 4477 46 10.2 E]
2012 2 0.02 4284 475 10.632 2.41
2014 2 0.02 4366 42 9.72 7.749
2020 2 0.02 40.52 46.5 11.42 7.74
2021 2 0.02 43.04 47 11.9 7.79
2022 2 0.02 358.37 553 13.09 ]
2023 2 0.02 33.86 45.4 11.9 ]
2014 3 0.01% 27.81 43 5.7 B
2015 2 0.021 40.75 445 935 E]
2016 2 0.024 44 L3 452 9.72 E]
2017 2 0.017 4477 46 10.2 E]
2012 2 0.02 4184 47k 10.632 2.41
2018 E 0.02 43.66 ] 9.72 7.79
2020 3 0.02 40.53 6.5 11.43 7.79
2021 3 0.02 43.04 47 11.9 7.79
2022 3 0.02 38.27 552 12.09 El
2023 2 0.02 3386 454 11.49 E]

1=ALGERIA
2=FRANCE
3=ITALY
4=ESFAGHNE
E=RUSZIA
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014 q 0.02 75 75 8.2 0
2015 q 0.0z 3.5 3.5 2 0
2016 q 0.02 29.1 29.1 5.5 0
2017 q 0.02 21.7 21.7 5 0
01 q 0.02 31.6 31.6 L2 0
2014 q 0.02 El El Ltk 0
2020 4 0.02 32k 32k Le 0
2021 q 0.02 33.8 33.8 2 0
20232 q 0.02 33 33 - 0
2023 q 0.0z 35.9 35.9 6.6 0
2014 5 6q2.21 455 .58 125,23 49,296
2015 5 633.54 44K 2.24 192.62 50205
2016 E Gd0.21 444 .92 21261 E0.617
2017 E EM] 463 2.94 137832 Lo.E02
a0l E CEL XN 424 15.97 242.1 49571
2018 5 BTT.9 421 15832 2£1.19 449154
2020 5 655.54 4a60.5 10.25 239.45 47. 7549
2021 5 F25.21 516.1 14.58 235.55 47.7549
2022 5 572.4 436.6 9.12 172.79 47,7548
20232 5 639.4 445 6 2.6 1232.2 47 152
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Panel unit root test: Summary

Series: COSUMP_GAZ

Date: 06/06/25 Time: 19:46

Sample: 2014 2023

Exogenous variables: Individual effects
User-specified lags: 1

Newey-West automatic bandwidth selection and Bartlett kernel

Balanced observations for each test

Cross-
Method Statistic Prob.**  sections Obs
Null: Unit root (assumes common unit root process)
0.77682872 0.78137008
Levin, Lin & Chu t* 13924556 54512059 5 40
Null: Unit root (assumes individual unit root process)
1.41007694 0.92074151
Im, Pesaran and Shin W-stat 5571264 80594056 5 40
2.92988564 0.98302622
ADF - Fisher Chi-square 1017101 25115975 5 40
4.48433795 0.92286461
PP - Fisher Chi-square 4968181 01057083 5 45
** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
Panel unit root test: Summary
Series: COSUMP_GAZ
Date: 06/06/25 Time: 19:47
Sample: 2014 2023
Exogenous variables: Individual effects, individual linear trends
User-specified lags: 1
Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test
Cross-
Method Statistic Prob.**  sections Obs




Null: Unit root (assumes common unit root process)

2.13900224 0.01621774

Levin, Lin & Chu t* 1772106 340796185 5 40
2.49674186 0.99373299
Breitung t-stat 0599382 19076393 5 35

Null: Unit root (assumes individual unit root process)

0.10605923 0.54223232

Im, Pesaran and Shin W-stat 37742093 23036428 5 40
11.0107014 0.35668486

ADF - Fisher Chi-square 2844454 91019726 5 40
0.00967614
23.3046779 378227588

PP - Fisher Chi-square 9274383 1 5 45

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

Panel unit root test: Summary

Series: COSUMP_GAZ

Date: 06/06/25 Time: 19:48

Sample: 2014 2023

Exogenous variables: None

User-specified lags: 1

Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Cross-

Method Statistic Prob.**  sections Obs
Null: Unit root (assumes common unit root process)

1.83942994 0.96707401
Levin, Lin & Chu t* 1834427 32361464 5 40
Null: Unit root (assumes individual unit root process)

4.45302250 0.92460542
ADF - Fisher Chi-square 6483326 32737022 5 40

3.13093007 0.97817262
PP - Fisher Chi-square 658884 71524365 5 45

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary

Series: EXPORT_GAZ

Date: 06/07/25 Time: 09:28

Sample: 2014 2023

Exogenous variables: Individual effects

User-specified lags: 1

Newey-West automatic bandwidth selection and Bartlett kernel
Balanced observations for each test

Cross-
Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)
1.58339095 0.94333380
Levin, Lin & Chu t* 0483328 7839504 5 40

Null: Unit root (assumes individual unit root process)




0.38773355 0.65089338

Im, Pesaran and Shin W-stat 42670396 90670765

7.44963466 0.68242329

8260748 84834701

0.00514408

25.1082302 909972130
PP - Fisher Chi-square 1382185 5

ADF - Fisher Chi-square

5

40

40

45

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary

Series: IMPORT_GAZ

Date: 06/07/25 Time: 09:37

Sample: 2014 2023

Exogenous variables: Individual effects
User-specified lags: 1

Newey-West automatic bandwidth selection and Bartlett kernel

Balanced observations for each test

Cross-
Method Statistic Prob.**  sections Obs
Null: Unit root (assumes common unit root process)
0.11200947 0.45540794
Levin, Lin & Chu t* 55434718 67279922 4 32
Null: Unit root (assumes individual unit root process)
0.67975590 0.75167048
Im, Pesaran and Shin W-stat 92961514 57478504 4 32
3.68180017 0.88463146
ADF - Fisher Chi-square 7413241 77957154 4 32
12.5338120 0.12892820
PP - Fisher Chi-square 0545876 67289472 4 36

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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Panel unit root test: Summary

Series: RESERV_GAZ

Date: 06/07/25 Time: 09:45

Sample: 2014 2023

Exogenous variables: Individual effects
User-specified lags: 1

Newey-West automatic bandwidth selection and Bartlett kernel

Balanced observations for each test

Cross-

Method Statistic Prob.** sections Obs
Null: Unit root (assumes common unit root process)

2.49077151 0.99362669
Levin, Lin & Chu t* 9395302 70018526 3 24
Null: Unit root (assumes individual unit root process)

0.47166878 0.68141838
Im, Pesaran and Shin W-stat 49188998 94555386 3 24

3.46843354 0.74816463
ADF - Fisher Chi-square 5232084 03363082 3 24
PP - Fisher Chi-square 21.8051529 0.00131334 3 27
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** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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