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Abstract:

This study aims to examine the impact of renewable energy consumption
on economic growth in eight Arab countries over the period 2000-2021, taking
into account a set of explanatory variables, namely foreign direct investment,
higher education, and gross fixed capital formation. The study employed panel
data methodology using both static and dynamic models. The static estimation
was conducted using the Fixed Effects model with robust standard errors, while
the dynamic analysis relied on the Panel Autoregressive Distributed Lag (Panel
ARDL) model through its three estimators: PMG, MG, and DFE. In addition, the
Dumitrescu—Hurlin panel causality test was applied. The results revealed that

renewable energy consumption had no statistically significant impact on



oLl
economic growth in either the short run or the long run according to the
preferred PMG estimator. Gross fixed capital formation showed a positive and
statistically significant effect in the short run under the PMG estimates,
whereas foreign direct investment and higher education did not exhibit a stable
statistically significant effect across most estimations. Furthermore, the
causality test indicated a one-way causal relationship running from economic
growth to renewable energy consumption, suggesting that economic growth
stimulates the demand for renewable energy rather than the reverse. The
study recommends increasing investment in renewable energy infrastructure
and adopting supportive policies to develop the renewable energy sector and
enhance its efficiency, thereby contributing to the achievement of sustainable
development goals.

Keywords: Renewable Energy, Economic Growth, Panel Data, Causality Test,
Arab Countries, Panel ARDL.
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Variable | Obs Mean Std. dev. Min Max
+
In_RGDP | 176 2527512 996876 23.63457 27.36605
REC | 176 5.385795 5.527508 0 224
FDI | 176  3.419889 3.787668 -2.760018 23.53729
EDU | 165 33.61879 12.87877 10.14612 77.96649
In_GCF | 176 23.67173 1.128889 20.93818 26.16639
bl Y 43 siaa
| In RGDP REC FDI EDU In_GCF
+
In_RGDP | 1.0000
REC | -0.4060 1.0000
FDI| -0.5017 0.0333 1.0000
EDU| 0.2108 -0.4039 0.0991 1.0000
In_GCF| 09125 -0.3917 -0.5157 0.2610 1.0000
i) aal)

Variable | VIF 1/VIF

N
In GCF| 178 0.562754
FDI| 151 0.663844
REC| 136 0.736120
EDU| 128 0.781369

+

Mean VIF| 1.48
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Source | SS df

+

MS  Number of obs = 165

Model | 138.013428

Residual | 26.4162037

F(4,160) = 208.98

4 345033571 Prob>F = 0.0000

160 .165101273 R-squared = 0.8393

+

Total | 164.429632

Adj R-squared = 0.8353

164 1.00261971 Root MSE = .40633

In_RGDP | Coefficient Std.err. t

P>[t|

[95% conf. interval]

+

REC| -.0147863 .0066122
FDI| -.0123902 .0101912
EDU | -.0034419 .0027871

In GCF| .78423 .0381937

-2.24 0.027 -.0278447 -.0017278

-1.22 0.226 -.0325168 .0077363
-1.23 0.219 -.0089461 .0020623
20.53 0.000 .7088013 .8596587

7.50 0.000 5.115001 8.768584

G 4asls

el jlaad)

_cons| 6.941792 925004

Fixed-effects (within) regression

Group variable: ind

R-squared:
Within = 0.8596
Between = 0.8763

Overall =0.8013

Number of obs = 165
Number of groups = 8
Obs per group:
min = 18
avg=  20.6
max = 22

81
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F(4,153) = 23427

corr(u_i, Xb)=0.7379 Prob>F = 0.0000

In_RGDP | Coefficient Std.err. t P>|t| [95% conf. interval]

+

REC| -.0086603 .0043283 -2.00 0.047 -.0172111 -.0001094
FDI| -.013076 .0024641 -531 0.000 -.0179441 -.008208

EDU| .0056072 .0007944 7.06 0.000 .0040379 .0071765
In GCF| .3103271 .0163201 19.02 0.000 .2780853 .342569

_cons | 17.85323 3749182 47.62 0.000 17.11255 18.59392

+
sigma u | .68683385
sigma_e | .08849123

rho | .98367147 (fraction of variance due to u_i)

F test that all u_i=0: F(7, 153) = 460.06 Prob > F = 0.0000
Random-effects GLS regression Number of obs = 165
Group variable: ind Number of groups = 8
R-squared: Obs per group:

Within = 0.8595 min = 18

Between = 0.8741 avg=  20.6

Overall = 0.8035 max = 22

Wald chi2(4) = 88539

corr(u_i, X) = 0 (assumed) Prob > chi2 = 0.0000

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

+
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REC| -.0096296 .00446 -2.16 0.031 -.0183711 -.0008882

FDI| -.0133979 .0025685 -5.22 0.000 -.018432 -.0083638

EDU | .0053779 .0008261 6.51 0.000 .0037588 .006997
In_GCF| 3174822 .0169248 18.76 0.000 .2843102 .3506542
_cons| 17.67894 4146838 42.63 0.000 16.86618 18.49171

+

sigma u | .39159782
sigma e | .08849123

rho | .95141631 (fraction of variance due to u_i)

OLAA.NJA Jl—)ﬁ‘

---- Coefficients ----
| (b ®) (b-B)  sqrt(diag(V_b-V_B))
| fe re Difference  Std. err.

+

REC| -.0086603 -.0096296 .0009693 .0007119
FDI| -.013076 -.0133979 .0003219 .0001193
EDU| .0056072 .0053779 .0002293 .0000681

In_GCF| .3103271 3174822  -.0071551 .0018876

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(4) = (b-B)'[(V_b-V_B)"(-1)](b-B)
= 16.73
Prob > chi2 = 0.0022
sl b
Modified Wald test for groupwise heteroskedasticity

in fixed effect regression model
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HO: sigma(i)"2 = sigma“2 for all i

chi2 (8) = 177.04

Prob > chi2 = 0.0000

Wooldridge test for autocorrelation in panel data
HO: no first order autocorrelation
F(1, 7)= 113.525

Prob>F=  0.0000

Fixed-effects (within) regression Number of obs = 165
Group variable: ind Number of groups = 8
:R-squared: Obs per group

Within = 0.8596 min = 18

Between = 0.8763 avg=  20.6

Overall =0.8013 max = 22

F(4,7) = 50.02

corr(u_i, Xb)=0.7379 Prob >F = 0.0000

(Std. err. adjusted for 8 clusters in ind)

Robust \

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

+
REC | -.0086603 .012609 -0.69 0.514 -.0384757 .0211552
FDI| -.013076 .0026164 -5.00 0.002 -.0192628 -.0068892
EDU| .0056072 .0017154 3.27 0.014 .0015508 .0096636
In_GCF| .3103271 .0428667 7.24 0.000 .2089636 .4116906

cons| 17.85323 1.022816 17.45 0.000 15.43466 20.27181_
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+
sigma_u | .68683385
sigma_e | .08849123
rho | .98367147 (fraction of variance due to u_i)
s <l paital) Ay ) it
Im—Pesaran—Shin unit-root test for In GDPCU
HO: All panels contain unit roots Number of panels = 8
Ha: Some panels are stationary Number of periods = 22

AR parameter: Panel-specific
Panel means: Included

sequentially
Time trend: Not included

ADF regressions: No lags included

Fixed-N exact critical values

Statistic ~ p-value 1% 5% 10%
t-bar -2.0474 -2.190 -1.990 -1.880
t-tilde-bar -1.7440

Z-t-tilde-bar  -1.2346 0.1085

Im—Pesaran—Shin unit-root test for In. GDPCU

HO: All panels contain unit roots Number of panels =

|
o0

Ha: Some panels are stationary

Number of periods = 22

AR parameter: Panel-specific Asymptotics: T,N -> Infinity
Panel means: Included sequentially

85
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Time trend: Included

ADF regressions: No lags included

Fixed-N exact critical values

Statistic  p-value 1% 5% 10%

t-bar -0.4603 -2.820 -2.620 -2.510

t-tilde-bar -0.4983

Z-t-tilde-bar 3.3184 0.9995

Im—Pesaran—Shin unit-root test for REC

HO: All panels contain unit roots Number of panels = 8
Ha: Some panels are stationary Number of periods = 22
AR parameter: Panel-specific Asymptotics: T,N -> Infinity
Panel means: Included sequentially

Time trend: Not included

ADF regressions: No lags included

Fixed-N exact critical values

Statistic ~ p-value 1% 5% 10%

t-bar -0.6179 -2.190 -1.990 -1.880

t-tilde-bar -0.6749

Z-t-tilde-bar 2.6731 0.9962

Im—Pesaran—Shin unit-root test for REC
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HO: All panels contain unit roots Number of panels = 8
Ha: Some panels are stationary Number of periods = 22
AR parameter: Panel-specific Asymptotics: T,N -> Infinity
Panel means: Included sequentially

Time trend: Included

ADF regressions: No lags included

Fixed-N exact critical values

Statistic ~ p-value 1% 5% 10%

t-bar -1.5912 -2.820 -2.620 -2.510

t-tilde-bar -1.4310

Z-t-tilde-bar ~ -0.0908 0.4638

Im—Pesaran—Shin unit-root test for FDI

HO: All panels contain unit roots Number of panels = 8
Ha: Some panels are stationary Number of periods = 22
AR parameter: Panel-specific Asymptotics: T,N -> Infinity
Panel means: Included sequentially

Time trend: Not included

ADEF regressions: No lags included

Fixed-N exact critical values

Statistic ~ p-value 1% 5% 10%

t-bar -2.8804 -2.190 -1.990 -1.880

t-tilde-bar -2.2489

G 4asls



Z-t-tilde-bar ~ -3.0801 0.0010

Im—Pesaran—Shin unit-root test for FDI

HO: All panels contain unit roots Number of panels = 8
Ha: Some panels are stationary Number of periods = 22
AR parameter: Panel-specific Asymptotics: T,N -> Infinity
Panel means: Included sequentially

Time trend: Included

ADF regressions: No lags included

Fixed-N exact critical values

Statistic ~ p-value 1% 5% 10%

t-bar -3.6754 -2.820 -2.620 -2.510

t-tilde-bar -2.6420

Z-t-tilde-bar ~ -4.5171 0.0000

Im—Pesaran—Shin unit-root test for EDU

HO: All panels contain unit roots Number of panels = 8

Ha: Some panels are stationary Avg. number of periods = 20.63
AR parameter: Panel-specific Asymptotics: T,N -> Infinity
Panel means: Included sequentially

Time trend: Not included

ADF regressions: No lags included
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Fixed-N exact critical values

Statistic ~ p-value 1% 5% 10%

t-bar -0.4039 (Not available)
t-tilde-bar -0.3476

Z-t-tilde-bar 3.8530 0.9999

Im—Pesaran—Shin unit-root test for EDU

HO: All panels contain unit roots Number of panels

Ha: Some panels are stationary Avg. number of periods = 20.63
AR parameter: Panel-specific Asymptotics: T,N -> Infinity
Panel means: Included sequentially

Time trend: Included

ADF regressions: No lags included

Fixed-N exact critical values

Statistic ~ p-value 1% 5% 10%

t-bar -1.8294 (Not available)
t-tilde-bar -1.5738

Z-t-tilde-bar ~ -0.6506 0.2577

Im—Pesaran—Shin unit-root test for In GCFD

HO: All panels contain unit roots Number of panels =

Ha: Some panels are stationary Number of periods =

8

22
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AR parameter: Panel-specific Asymptotics: T,N -> Infinity
Panel means: Included sequentially

Time trend: Not included

ADF regressions: No lags included

Fixed-N exact critical values

Statistic ~ p-value 1% 5% 10%

t-bar -1.7690 -2.190 -1.990 -1.880

t-tilde-bar -1.5369

Z-t-tilde-bar ~ -0.4778 0.3164

Im—Pesaran—Shin unit-root test for In GCFD

HO: All panels contain unit roots Number of panels = 8
Ha: Some panels are stationary Number of periods = 22
AR parameter: Panel-specific Asymptotics: T,N -> Infinity
Panel means: Included sequentially

Time trend: Included

ADF regressions: No lags included

Fixed-N exact critical values

Statistic ~ p-value 1% 5% 10%

t-bar -0.2817 -2.820 -2.620 -2.510

t-tilde-bar -0.3977

Z-t-tilde-bar 3.6862 0.9999
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Im—Pesaran—Shin unit-root test for D.In. GDPCU

HO: All panels contain unit roots

Ha: Some panels are stationary

AR parameter: Panel-specific
Panel means: Included

Time trend: Not included

ADF regressions: No lags included

Number of panels = 8

Number of periods = 21

Asymptotics: T,N -> Infinity

sequentially

Fixed-N exact critical values

Statistic ~ p-value 1%

10%

t-bar -3.0909

t-tilde-bar -2.4305

Z-t-tilde-bar  -3.7751 0.0001

-2.190 -1.990 -1.880

Im—Pesaran—Shin unit-root test for D.In GDPCU

HO: All panels contain unit roots

Ha: Some panels are stationary

AR parameter: Panel-specific
Panel means: Included

Time trend: Included

ADEF regressions: No lags included

Number of panels = 8

Number of periods = 21

Asymptotics: T,N -> Infinity

sequentially

Fixed-N exact critical values
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Statistic ~ p-value 1% 5% 10%

t-bar -4.0120 -2.820 -2.620 -2.510

t-tilde-bar -2.8242

Z-t-tilde-bar ~ -5.2183 0.0000

Im—Pesaran—Shin unit-root test for D.REC

HO: All panels contain unit roots Number of panels = 8
Ha: Some panels are stationary Number of periods = 21
AR parameter: Panel-specific Asymptotics: T,N -> Infinity
Panel means: Included sequentially

Time trend: Not included

ADF regressions: No lags included

Fixed-N exact critical values

Statistic ~ p-value 1% 5% 10%

t-bar -4.5921 -2.190 -1.990 -1.880

t-tilde-bar -3.0873

Z-t-tilde-bar ~ -6.1829 0.0000

Im—Pesaran—Shin unit-root test for D.REC

HO: All panels contain unit roots Number of panels = 8
Ha: Some panels are stationary Number of periods = 21
AR parameter: Panel-specific Asymptotics: T,N -> Infinity

Panel means: Included sequentially

G 4asls



Time trend: Included

ADF regressions: No lags included

Fixed-N exact critical values

Statistic  p-value 1% 5% 10%

t-bar -4.8811 -2.820 -2.620 -2.510

t-tilde-bar -3.2659

Z-t-tilde-bar ~ -6.8375 0.0000

Im—Pesaran—Shin unit-root test for D.FDI

HO: All panels contain unit roots Number of panels = 8
Ha: Some panels are stationary Number of periods = 21
AR parameter: Panel-specific Asymptotics: T,N -> Infinity
Panel means: Included sequentially

Time trend: Not included

ADF regressions: No lags included

Fixed-N exact critical values

Statistic ~ p-value 1% 5% 10%

t-bar -7.0584 -2.190 -1.990 -1.880

t-tilde-bar -3.4545

Z-t-tilde-bar ~ -7.5289 0.0000

Im—Pesaran—Shin unit-root test for D.FDI
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HO: All panels contain unit roots

Ha: Some panels are stationary

AR parameter: Panel-specific

Number of panels = 8

Number of periods = 21

Asymptotics: T,N -> Infinity

Panel means: Included sequentially

Time trend: Included

ADF regressions: No lags included

Fixed-N exact critical values

Statistic ~ p-value 1% 5% 10%

t-bar -6.9502 -2.820 -2.620 -2.510

t-tilde-bar -3.4548

Z-t-tilde-bar ~ -7.5297 0.0000

Im—Pesaran—Shin unit-root test for D.EDU

HO: All panels contain unit roots Number of panels = 8

Ha: Some panels are stationary

AR parameter: Panel-specific

Panel means: Included

Time trend: Not included

ADEF regressions: No lags included

Avg. number of periods = 19.25

Asymptotics: T,N -> Infinity

sequentially

Fixed-N exact critical values

Statistic ~ p-value 1% 5%

10%

t-bar -2.9748

t-tilde-bar -2.2653

(Not available)
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Z-t-tilde-bar ~ -3.2453 0.0006

Im—Pesaran—Shin unit-root test for D.EDU

HO: All panels contain unit roots Number of panels = 8

Ha: Some panels are stationary Avg. number of periods = 19.25
AR parameter: Panel-specific Asymptotics: T,N -> Infinity
Panel means: Included sequentially

Time trend: Included

ADF regressions: No lags included

Fixed-N exact critical values

Statistic ~ p-value 1% 5% 10%

t-bar -3.0775 (Not available)
t-tilde-bar -2.3373

Z-t-tilde-bar ~ -3.5108 0.0002

Im—Pesaran—Shin unit-root test for D.In. GCFD

HO: All panels contain unit roots Number of panels = 8
Ha: Some panels are stationary Number of periods = 21
AR parameter: Panel-specific Asymptotics: T,N -> Infinity
Panel means: Included sequentially

Time trend: Not included

ADF regressions: No lags included
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Fixed-N exact critical values

Statistic  p-value 1% 5% 10%

t-bar -2.6741 -2.190 -1.990 -1.880

t-tilde-bar -2.2648

Z-t-tilde-bar ~ -3.1679 0.0008

Im—Pesaran—Shin unit-root test for D.In GCFD

HO: All panels contain unit roots Number of panels = 8
Ha: Some panels are stationary Number of periods = 21
AR parameter: Panel-specific Asymptotics: T,N -> Infinity
Panel means: Included sequentially

Time trend: Included

ADF regressions: No lags included

Fixed-N exact critical values

Statistic ~ p-value 1% 5% 10%

t-bar -3.5059 -2.820 -2.620 -2.510

t-tilde-bar -2.7462

Z-t-tilde-bar ~ -4.9325 0.0000

& sl el
Kao test for cointegration

HO: No cointegration Number of panels = 8
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Ha: All panels are cointegrated Avg. number of periods = 17.875

Cointegrating vector: Same

Panel means: Included Kernel: Bartlett

Time trend: Not included Lags: 1.13 (Newey—West)
AR parameter: Same Augmented lags: 1

Statistic p-value

Modified Dickey—Fuller t -0.5158 0.3030
Dickey—Fuller t -0.5438 0.2933

Augmented Dickey—Fuller t -0.6463 0.2590

Unadjusted modified Dickey—Fuller t -0.4729 0.3182

Unadjusted Dickey—Fuller t -0.5171 0.302

G 4asls

Pedroni test for cointegration

HO: No cointegration Number of panels = 8

Ha: All panels are cointegrated Avg. number of periods = 19.25

Cointegrating vector: Panel specific

Panel means: Included Kernel: Bartlett

Time trend: Not included Lags: 1.00 (Newey—West)
AR parameter: Panel specific Augmented lags: 1

Statistic p-value

Modified Phillips—Perron t 1.5141 0.0650
Phillips—Perron t -1.0154 0.1550

Augmented Dickey—Fuller t -1.1318 0.1289
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(D.In_RGDP | Coefficient Std.err. z P>|z|] [95% conf. interval] (Estimate results saved as pmg

Panel Variable (i): ind Number of obs = 154
Time Variable (t): year Number of groups = 8
Obs per group: min = 16

avg= 193

max = 21

Log Likelihood = 420.6591

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

+

\ ECT

REC| .0041885 .0519066 0.08 0.936 -.0975466 .1059236
FDI| .107064

EDU| -.0375186 .0519394 -0.72 0470 -.1393181 .0642808

In_GCF | 2883742 .258214 1.12 0.264 -217716 .7944643

+
\ SR
ECT| -.0138413 004276 -3.24 0.001 -.0222222 -.0054604
|
| REC
DI.| -0661031 .0640072 -1.03 0302 -.191555 0593488

FDI| -.0012336 0027147 -045 0.650 -.0065544 0040872
\

| EDU

DI.| .0007499 0011579 0.65 0517 -0015196 .0030193

| In_GCF
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DI.| .1351627 .0363633 3.72 0.000 .0638919 .2064335

cons | .2852342 .0836322 3.41 0.001 .1213181 .4491503_

Mean Group Estimation: Error Correction Form XTPMG v2.0.1

(Estimate results saved as mg)

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

+.

\ ECT
REC| .0267925 .0512008 0.52 0.601 -.0735591 .1271442
FDI| -.0062267 011301 -0.55 0.582 -.0283763 .0159229
EDU| .0120469 .0063658 1.89 0.058 -.0004297 .0245236
In GCF| 277992 0677571 4.10 0.000 1451906 4107935

+.

\ SR
ECT| -323736 .0949362 -3.41 0.001 -.5098075 -.1376645
\

| REC

DI.| -.0376248 0602909 -0.62 0.533 -.1557927 0805431

FDI| -.0011473 .0034334 -0.33 0.738 -.0078766 .0055819
\

| EDU

DI.| .0004436 .0016486 027 0.788 -.0027877 .0036748

| In_GCF
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DI.| .0914621 .0402907 2.27 0.023 .0124937 .1704304

cons| 6.439214 1.881658 3.42 0.001 2.751233 10.1272_

Dynamic Fixed Effects Regression: Estimated Error Correction FormXTPMG v2.0.1

(Estimate results saved as DFE)

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

+

\ ECT
REC| -0129409 0136327 -0.95 0.342 -.0396604 .0137787
FDI| 0156776 .0112638 139 0.164 -006399 0377542
EDU | -.0006782 .0030757 -0.22 0.825 -.0067064  .00535

In GCF| .3862414 .0580492 6.65 0.000 .2724672 .5000157

+

\ SR
ECT| -.0913392 0234779 -3.89 0.000 -.137355 -.0453235
|

| REC

DL.| -.0011642 .0024266 -0.48 0.631 -.0059203 .0035918

FDI| .001432 .0008273 1.73 0.083 -.0001895 .0030534

| EDU

D1.| .000803 .0008397 0.96 0.339 -.0008427 .0024488

|
|In_GCF

D1.| .1147051 .0161718 7.09 0.000 .0830089 .1464013
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cons| 1.50103 .4358052 3.44 0.001 .6468674 2.355192_

---- Coefficients ----

(b) B) (b-B) sqrt(diag(V_b-V_B)) |

.mg pmg Difference  Std. err

|  ECT

REC| .0267925 .0041885 022604  .0635511
EDU| 0120469 -0375186  .0495655
In GCF| 277992 2883742  -.0103821

+

\ SR

ECT| -323736 -0138413  -3098947  .152086
|REC

DI.| -0376248 -0661031  .0284783 0723815
FDI| -.0011473 -0012336  .0000863  .004786
| EDU

DI.| .0004436 0007499  -0003063  .0023749
| In_GCF

DI.| 0914621 .1351627  -.0437006  .0533578

cons| 6.439214 2852342 6.15398 3.014412_

.b = Consistent under HO and Ha; obtained from xtpmg

.B = Inconsistent under Ha, efficient under HO; obtained from xtpmg

Test of HO: Difference in coefficients not systematic

chi2(9) = (b-B)[(V_b-V_B)*(-1)](b-B)
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Prob > chi2 =0.1615

(V_b-V_B is not positive definite)

[SRID.REC=0 (1)
chi2( )= 1.07

Prob >chi2=0.3017

[SRID.EDU=0 (1)
chi2( 1)= 042

Prob >chi2 = 0.5172

[SRID.In_GCF =0 (1)
chi2( )= 13.82

Prob >chi2 = 0.0002

[ECTIFDI=0 (1)
[SRIFDI=0 (2)
Constraint 1 dropped
chi2( )= 021

Prob >chi2 = 0.6495
[SRID.REC=0 (1)
[SRID.EDU=0 (2)
[ECTJFDI=0 (3)
[SR]FDI=0 (4)
[SR]ID.In_GCF=0 (5)
Constraint 3 dropped

chi2( 4)= 25.70

:Dumitrescu & Hurlin (2012) Granger non-causality test results

Lag order: 1
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W-bar = 0.7748
Z-bar = -0.4505 (p-value =0.6524)

Z-bar tilde = -0.5651 (p-value =0.5720)

.HO: REC does not Granger-cause In GDPCU

.H1: REC does Granger-cause In_GDPCU for at least one panel (ind)

:Dumitrescu & Hurlin (2012) Granger non-causality test results

Lag order: 1
W-bar = 7.1525
Z-bar= 12.3051 (p-value = 0.0000)

Z-bartilde= 9.7243 (p-value = 0.0000)

.HO: FDI does not Granger-cause In GDPCU

.H1: FDI does Granger-cause In_GDPCU for at least one panel (ind)

:Dumitrescu & Hurlin (2012) Granger non-causality test results

Lag order: 1
W-bar = 4.5087
Z-bar = 7.0174 (p-value = 0.0000)

Z-bartilde= 5.4590 (p-value =0.0000)

.HO: In_GCFD does not Granger-cause In_GDPCU

\H1: In_GCFD does Granger-cause In._ GDPCU for at least one panel (ind)

:Dumitrescu & Hurlin (2012) Granger non-causality test results

Lag order: 1
W-bar = 1.7619
Z-bar = 1.5238 (p-value =0.1276)

03

G 4asls



Z-bartilde= 0.9342 (p-value =0.3502)

.HO: EDU filled does not Granger-cause In GDPCU

.H1: EDU filled does Granger-cause In_GDPCU for at least one panel (ind)

:Dumitrescu & Hurlin (2012) Granger non-causality test results

Lag order: 1
W-bar = 3.0803
Z-bar = 4.1607 (p-value = 0.0000)

Z-bartilde= 3.1546 (p-value =0.0016)

.HO: In_GDPCU does not Granger-cause REC

.H1: In_GDPCU does Granger-cause REC for at least one panel (ind)

:Dumitrescu & Hurlin (2012) Granger non-causality test results

Lag order: 1
W-bar = 3.6907
Z-bar = 5.3814 (p-value = 0.0000)

Z-bartilde= 4.1392 (p-value = 0.0000)

.HO: In_GDPCU does not Granger-cause FDI

.H1: In_GDPCU does Granger-cause FDI for at least one panel (ind)

:Dumitrescu & Hurlin (2012) Granger non-causality test results
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Lag order: 1
W-bar = 5.0483
Z-bar = 8.0966 (p-value = 0.0000)

Z-bartilde= 6.3295 (p-value =0.0000)

.HO: In_GDPCU does not Granger-cause In_ GCFD

.H1: In_GDPCU does Granger-cause In_GCFD for at least one panel (ind)

:Dumitrescu & Hurlin (2012) Granger non-causality test results

Lag order: 1
W-bar = 6.7977
Z-bar = 11.5955 (p-value =0.0000)

Z-bartilde= 8.6715 (p-value =0.0000)

.HO: In_GDPCU does not Granger-cause EDU_filled

.H1: In_GDPCU does Granger-cause EDU _filled for at least one panel (ind)

Skewness and kurtosis tests for normality

Variable|  Obs Pr(skewness) Pr(kurtosis) Adjchi2(2) Prob>chi2

+

resid2 | 165 0.0808 0.0961 5.68 0.0583

Average correlation coefficients & Pesaran (2004) CD test

Variables series tested: resid2

Group variable: ind
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Number of groups: 8
Average # of observations: 22.45

Panel is: unbalanced

Variable | CD-test p-value corr abs(corr)

+

resid2|  13.43 0.000 0.573 0.573

Notes: Under the null hypothesis of cross-section

(0,1)independence CD ~ N
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