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Abstract

The sources of energy from coal, oil and gas have become one of the worst reliable sources of
energy, and the cost of burning crude oil products in power stations is increasing in light of a
world in which oil supplies are increasingly scarce, and this has a negative impact on the
economic and environmental side, and it is necessary to find sources of Alternative and more
efficient and reliable in the production of electric power, and therefore the best alternatives from
energy sources are tested, especially the consumption of nuclear energy and study its impact on

carbon dioxide emissions.
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Introduction

The first axis: Proving the second hypothesis that there is a significant relationship with
statistical significance to test that the consumption of nuclear energy reduces carbon dioxide emissions
and has a positive impact on the environment:

A- Study variables: The variables used in estimating the model can be defined as
follows:

Table No. 28 Study variables

Carbon dioxide as an indicator of Million Tons Dependent variable

environmental pollution

NUCLEAR Nuclear energy consumption Million Tons Of Independent variable
Oil Equivalent

GAS Natural gas consumption Million Tons Of Independent variable
Oil Equivalent

COAL Coal consumption Million Tons Of Independent variable
Oil Equivalent

OIL oil consumption Million Tons Of Independent variable
Oil Equivalent

Hydroelectri Hydroelectricity consumption Million Tons Of Independent variable
city Oil Equivalent

Renewable Renewable energy consumption Million Tons Of Independent variable
sources Oil Equivalent

Source : BP review of world energy 2019. https://www.bp.com/content/dam/bp/en/corporate/pdf/energy conomics/statistical-
review-2019/bp-statistical-review-of-world-energy-2019-full-report.pdf page 49.

B - The study population and sample: Carbon dioxide was chosen as an indicator of environmental
pollution and a response variable (continued) for the sample of foreign countries, while the consumption
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of nuclear energy, gas, coal, oil, hydroelectric and renewable energy was included as an independent and
explanatory variable. 2008 to 2018, but when estimating the second-order variance method two years
were omitted; When using the determination method, the first and second observations are deleted, but
the sample remains the same, and it became from 2010 to 2018, so the number of observations used in
the total sample is 284.

Table No. 29 of the countries under study

Country Country Country
Iran-22 Germany-11 Canada-1
South Africa-23 Hungary-12 Mexico-2
China-24 Netherlands-13 uUs-3
India-25 Romania-14  Total North America-4
Japan-26 Spain-15 Argentina-5
Pakistan-27 Sweden-16 Brazil-6
South Korea-28 Switzerland-17 Belgium-7
Taiwan-29 Ukraine-18 Czech Republic-8
OECD-30 United Kingdom-19 Finland-9
Non-OECD-31 Other Europe-20 France-10
European Union-32 Russian Federation-21

Source : BP review of world energy 2019. https://www.bp.com/content/dam/bp/en/corporate/pdf/energy
conomics/statistical-review-2019/bp-statistical-review-of-world-energy-2019-full-report.pdf page 1-49.

A- Estimating the model and verifying the stability of the study variables:

First: The stability of variables and unit root tests to study stability

In contrast to the tests for time series, the stability tests related to longitudinal data are numerous,
and a number of developed tests have recently appeared to analyze and examine the unit root tests of
panel data, and the most widely used are:

-Levin, Lin and Chu test: 2002 - LLC

-Breitung test: 2000
-lm,Pesaran and Shin test: 2003 - IPS
-Fisher-type tests using ADF and PP tests-Maddala and Wu:1999 and Choi: 2001 tests

Hadri test: 2000.

Panel root unit tests are superior to time series unit root tests ; Because it includes both sectional and
time-series informational content, which leads to more accurate results than individual time-series tests.
In short, the most common unit root tests (LLC: 2002) and (IPS: 2003) will be used to detect the time
series properties of panel variables. Both tests are based on the Dickey-Fuller regression equation or its
extended formulation (DF or ADF), and the LLC test takes the following form:
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AY ie= 0+ pYi,t—l + Z’;}=1 ¢k Yi,tfk + Ot + O + e ... (19)

It takes into account the two-way fixed effects through the parameters ((0[i ) )and ( (‘9t )). The model
tests the hypothesis of a common unit root process, and thus assumes that the parameter of the slowing
variable for one period (p) is homogeneous across countries, and becomes the null hypothesis with a
common unit root (HO: p = 0), versus the alternative hypothesis of no common unit root (HI : p < 0)
However, the negative of the (LLC) test lies in that it constrains (p) to be homogeneous across countries,
so the (IPS) test expanded the (LLC) test to allow the parameter of the variable (Yi,t-1) to vary across
countries, and takes The test is in the following format:

AY it= a; + pYi,t—l + 22=1 ¢k Yi,t—k + Sit T Ujpeevneennnn. (20)

Separate ADF regressions are performed for each country variable (i), allowing for variance of parameter
values, residual variances, and length of slowdowns. The null hypothesis becomes that all variables are
unstable (HO: pi = 0 for all i), and the alternative is that there is at least one stable variable (H1: p <0 for
at least one i). The (IPS) test assumes that the number of temporal observations is equal for all countries,
and the average (t) statistic is obtained from separate individual regressions (ADF) for each country
variable according to the formula:

I
tzﬁzt”

i=1

In order to determine the stability of the variables used in the model, the unit root was tested using unit
root tests for the panel data (IPS test) and (LLC test) as in the previous formulas (19) and (20). As well
as the previous two ADF test, and the following table presents the results of testing the level of the
variables, where the results of the three tests reveal the absence of evidence of the stability of all the
variables, and it is clear that the null hypothesis that says the existence of a unit root is not rejected,
except for the two variables NUCLEAR and HYDRO, where it was found that they are stable at the level
Also, the ADF and LLC tests indicated that COAL is stable, while it was unstable in the IPS test at the
level of 5%, and as long as one of the two tests indicated its instability, we can treat it as an unstable
variable.

Table No. 30 stability tests for the level of variables using the panel root unit tests

Prob statistic prob statistic prob statistic
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0.27
0.001
0.00
0.00
0.13

0.79
0.99

70.31
100
98.57
101
76.73

54.6
28.83

0.00
0.00
0.00
0.00
0.00

0.00
0.71

-6.39 0.55
-10.56 0.050
-5.15 0.13
-10.44 0.031
-5.94 0.45
-6.00 0.90
0.58 0.99

0.146 Co2
-1.46 NUCLEAR
-1.12 COAL

-1.85 HYDRO

-0.108 Natural gaz

1.33 Qil
3.11 Renewable

Source: prepared by the researcher based on the outputs of Eviews10 (see the appendices of Table No. 45-66)

It was found through the above table when applying the IPS and ADF test at the level to these data that
most of the variables are unstable, as the calculated values for the test were less than the tabular values
at the 5% level of significance, that is, we accept the basic hypothesis that the variables suffer from the
problem of instability, The LLC test also showed that these variables are mostly stable at the level, except
for the oil and renewable variables (see Appendix), and HYDRO is the only variable that all tests agree
on stability; As for the other variables, the tests differed in their judgment, and from it it can be said that
the variables are unstable at the level, especially by relying on the LLC test as it is very important; Which
necessitates conducting a stability test for the first difference for the unstable variables shown in the table
below.

prob

0.00
0.00
0.00
0.00

0.00
0.00

Table No. 31 Unit root tests for differences in variables using panel unit root tests

statistic

103.83
124.82
138.26
124.52

123.16
142.02

prpb
Ay
0.00
0.00
0.00
0.00

0.00
0.00

Statistic prob
Ay
8.82- 0.00
-14.39 0.00
-16.36 0.00
-8.17 0.00
-15.51 0.00
-6.17 0.00

statistic
By

-1.40
-2.75
-2.61
-4.05

-2.58
-4.81

Dco2
DNUCLEAR
DCOAL
DNatural gaz

Doil

DRenewable

prepared by the researcher based on the statistical program EViews, 10th edition (see the appendices of Table No. 45-66)

When examining the tests of the first difference for the variables of the Panel models as in Table No.
(34), we note that the statistic of the two tests for the first differences of the variables is significant at the
1% level, that is, the rejection of the null saying that there is a unit root in the panel series, and the
acceptance of the alternative hypothesis with the stability of the first-difference panel variables,
Accordingly, it can be concluded that the series of unstable panel variables is integral of the first degree,
while its first difference is integral of degree zero. Except for the HYDRO variable, which is stable in

origin, and therefore there is no cross-integration between the study variables.
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Jaasll
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Jitdl il (AlSa gl (5ale Al el AdUal) gl Hydroelectricity
Jaail)
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Source : BP review of world energy 2019. https://www.bp.com/content/dam/bp/en/corporate/pdf/energy
conomics/statistical-review-2019/bp-statistical-review-of-world-energy-2019-full-report.pdf page 49.

(a) i) iy ) Gglill paseS g Sl o WST 0 G ;A pal) A g g -
il 5 56 5 Jadill 5wl 5 Sl 5 Ay s ABUAI) gl (pe IS 2ol L ¢ a5 el
DA A o 32 Jiad Ll 5 sial) Apia ) Jsall A jall  Jaxd s ¢ pusba g Jiiise i 520aall
AR i ¢ (Ui M A N Aol (e (35l A8yl i e (Sl ¢ 2018 () 2008 3l
&N 2010 o Cnpals ¢ (a LS s dnal) o&1p ¢ A 5 (Y1 aaliall Gaad o 5all 42 5l

. 3aaliia 284 4K Al ‘";I\.AM\ CGlaalial 2ae g ¢ 2018

:\.ubﬁ\du‘_b.m 2 ei)d\’.\%

Country Country Country
Iran-22 Germany-11 Canada-1

South Africa-23 Hungary-12 Mexico-2
China-24 Netherlands-13 us-3
India-25 Romania-14 Total North -4
Japan-26 Spain-15 America
Pakistan-27 Sweden-16 Argentina-5
South Korea-28 Switzerland-17 Brazil-6
Taiwan-29 Ukraine-18 Belgium-7
OECD-30 United Kingdom-19 Czech Republic-8
Non-OECD-31 Other Europe-20 Finland-9
European Union-32  Russian Federation-21 France-10

Source : BP review of world energy 2019. https://www.bp.com/content/dam/bp/en/corporate/pdf/energy
conomics/statistical-review-2019/bp-statistical-review-of-world-energy-2019-full-report.pdf page 1-49.
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-Levin, Lin and Chu test: 2002 - LLC
-Breitung test: 2000

-Im,Pesaran and Shin test: 2003 - IPS
-Fisher-type tests using ADF and PP tests-Maddala and Wu:1999 and Choi: 2001 tests
Hadri test: 2000.
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pi
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GMM pladialy paill) milld 5 a8 Jgan
' Cross-sections included: 32
Total panel (unbalanced) observations: 284

Sample: 2010 — 2018

Variable Coefficient Std. Error t-Statistic Prob
CO2(-1) -0.009903 4.92E-05 -201.4126 0.0000
COAL 3.902525 0.000333 11726.98 0.0000
HYDRO -0.263349 0.000571 -461.0057 0.0000
NATURALGAZ 2.008706 0.001169 1718.706 0.0000
NUCLEAR -0.864058 0.001355 -637.6104 0.0000

OIL 2.768496 0.000646 4282.811 0.0000
RENEWABLE -0.475157 0.000928 -512.1118 0.0000
Mean dependent var 22.85176 S.D. dependent var 124.9280
S.E. of regression 8.191626 Sum squared resid 18587.46
J-statistic 25.61023 Instrument rank 32
Prob(J-statistic) 0.428626
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b ohl32 ab) dstall e dal) e
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sl @ laad a8l aadl) Bl e Stls Gl 32d 5 ¢ Al Aals e il & Aeadiia) a g jall da g il Aadla
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Jiadl Axgaday Alaall 238 (38 5 ¢ 28U e 2 3all il 5 g Sl Aalsf 30l 3y Ll () e (galaY) saill 5045 )
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Jaiall uaiall Al ol gl G AY) saaatal) Adll jalias RENEWABLE
source : Full report — BP Statistical Review of World Energy 2018.
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Country Country Country
India-12 Germany-6 Us-1
Japan-13 Netherlands-7 Canada-2
South Korea-14 United Kingdom-8 Mexico-3
South Africa-15 United states-9 Argentina-4
China-16 Russian fede-10 Brazil-5
Taiwan-17 Ukraine-11

Full report — BP Statistical Review of World Energy 2018.
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Dependent Variable:

Sample:
Cross-sections included:

Total panel (balanced) observations :
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C 71.67 15.14 4.73 0.000 610.6248 21.72579 28.10599 0.0000 125.9657 12.196 10.32792
ELECTRICITY_C  2.153 0.023 90.584 0.000 1.146685 @ 0.038109 30.08926 0.0000 2.121395 0.0119 177.3832
OAL

ELECTRICITY_ 1.721 0.079 21.753 0.000 0.720433 0.052546 13.71044 0.0000 1.128040 0.0402 28.05148
GAZ

ELECTRICITY_ 1.248 0.198 6.295 0.000 1.963852 0.166056 11.82647 0.0000 2.714321  0.1260 21.53319
OIL

ELECTRICITY_ 4.658 1.770 2.631 0.008 -10.317 1.025080 -10.065 0.0000 -0.6186 0.8680 -0.712
OTHER

GENERATION -3.89 1.327 -2.93 0.003 1.980609 @ 0.737 2.684990 @ 0.0077 -3.094 0.5401 -5.728
HYDROELECTR 0.36 0.048 7.579 0.000 0.003660 0.020654 0.177224 0.8595 0.075215 0.0195 3.849604
ICITY

NUCLEAR 0.006 0.129 0.0498 0.960 0.190959 @ 0.075461  2.530550 @ 0.0119 0.191414  0.0590 3.239772
RENEWABLE -1.195 0.346 -3.446 0.000 -0.5801 0.169463 -3.4235 0.0007 0.218110 0.1273 1.712209
R-square 0.991653 0.991653 0.976159

Adjusted R-  0.991442 0.991442 0.975555

squared

F-statistic 4692.888 17005.27 1617.283

Prob(F- 0.000000 0.000000 0.000000

statistic)

(706 69 ¢ 68 & Jslaall Gadkal) 51 ) Lalall Jlaal) EViews ibaa) gl Gle sie Vi Caaldl Sa2] (e 2 3adl)
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a3 bl it 2
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5 A ol 23 sas LA &5 o ey Al Hall o3 8 Aeadi ) ULl ae (381 5T 23 sad il (e SN

Hausman ksl e 2l el aSall 2 ¢ 200 saall <l 500
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Hausman Test 9 a8, Jsa

Correlated Random Effects- Hausman Test

Test cross-section Random Effects

Test Summary Chi-Stat Chi-sq. df Prob

Cross-section 1144.970342 8 0.0000
(71 8 Jsaadl Skl 5h01 ) sl ¥l EViews uas ¥l gali ) e slaie YU Gualil) 3122] e 2 2eaall

Aol % 5 Asina g siwe die il LEAY) 13l A all Al jaadll Aagdll g Zy= 1144.970342 4l asy) Aadl
Gl Jt A ALl Ay i) Sy el (b b i ML ¢ (Prop = 15.51) s oS Jsaa 8 4dsanl)

Fixed Effects Model test gadall 2 69 a8 Jgan Al < il 73 gad il il Julas

: O Al Baadl o) il g 5.8 By (35 ) sl s o ke
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(0.05) 0o U8l LadY 0.0119 A5 51 £l 56S1) Jalra 5 (0.000) s ;Y1) 4y ) yall 5

Lzl LN 4 indll e Jxi (0.05) (e Ji F-statistic (0.000) dsbas) Jid) -2
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£l eI 53 30 3 LS ] imy 13 5 ¢ Al 55 i (6 AN saaaial) A8l pslaca (e Lo yeSl Al 68 Jalas dad -5
Al Bava g cadal juas ual g () g S GGl Gl a0l jaliadll (g

AAts el clBUal) Al gl jaliaa  Anilaas) Ao ) A giaa A8 A g5 A dal 1) dia AN LAY 2 BN ) gaall
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CO2=f (Renewables: Generation, Primary Energy )
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sladd Audual) bl 1 JLsdl (1

Breusch-Godfrey Serial sl slasi .l autocorrelation lbadll 1ol g ¥ aae jlgal L
&Y caelias e 385 5 63 Correlation

=0.2214 gnsi S JWia) 5Prob. F = 0.2697 4 J&id) dad G el (48) &3, Jsaall (e diall Jan S
SN B Y asa e iy an Y (Ml s ¢ 0.05 dasinall (5 5iuse (0 ST LaadIS 5 ¢ Prob. Chi-Square(2)
Serial Correlation (wluil) Ll ¥) AS5e 3 ga g ade &3 (e g ¢ ¢lad¥) G

I bls 3 Breusch-Godfrey 13 ad) Jsaa

Breusch-Godfrey Serial Correlation LM Test:

F-statistic 1.388150 Prob. F(2,23) 0.2697
Obs*R-squared 3.015809 Prob. Chi-Square(2) 0.2214

)l JlaaY) EViewstaa Yl melisdl e laie YU aaldl 3a2] G 1 jradll

e e b
O i ¢ Gl LS A 3 g g pae LAY White —1 HLaa) alasiuly oUaaSU ol el sl o) el o
il 23 sl a3 i g el A sl a3 ie o 53 1S @5 el 0o Ji1 (Obs™Rsquared ) el o5
. white J) Jlial soas (52l

Gl uilas @S LSS 14 &) Jgna

Heteroskedasticity Test: Breusch-Pagan-Godfrey

F-statistic 2.133106 Prob. F(2,25) 0.1395
Obs*R-squared 4.081634 Prob. Chi-Square(2) 0.1299
Scaled explained SS 3.943125 Prob. Chi-Square(2) 0.1392

Al laay) EViewsSbasy) melindl e aldie YU Salidl shae) e 1l

¢« FProb. F(2,25) = 0.13 Jlia¥ JWidy) dad of culal) <ilil Breusch-Pagan-Godfrey JLis) ma s,
¢ 0.12 ssbw (Obs*Rsquared ) —U g s 518 s W) Ha el 5 ¢ 0.05 4 sinall 5 sinn (0 ST a5
¢ oaall ia il) o oty L5 ¢ adaldll Culh e 50 2 A s Sila i ie 0,05 D sinall (5 sise (e ST A

. Heteroskedasticity ¢xlill il ade 4Saa (e 3 saill 314 iy e 58
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sUadd el a5 gil) JLdd) (3

OsSis ¢ Jarque Bera test axiin JLEAYI 13 o) a5 ¢ oanhll g sll eUadVI AL WL G a2 LA
2 S a5 A saadl Aailll (e 8l Jarque Bera  boia) A culS 13 xglall a5 il ot elad1 ALl
OS¢ nall Jsa Ll Jilaie 481 5l ¢ (5 jia ((skewness) o) sil 4l asdall w550 ()5S O Gt A1 dila)
A3 sbas (KUtosis) gda s 4]

Oy 41 S ¢ (5.99) 4 saall dadll (e Jif a5 ¢ jarque Bera=0.20 L) & JSEN (e dialdl Jaa S
i el Gl peasl) (il J5d 2 Mg ¢ 0.05 ¢ ST aad oa s« prob =0.90 JLaad —aal
it el ALy ¢ jiall (ge 55 0,007 5 sbasd W5 o) Y e oS 5 Al o3 G LS ¢ pmnlall a3 5
bl sl i e e b B iy e 54 3¢ 3.4

Beratest Jarque 5 a8 Js&

8
Series: Residuals
- Sample 1990 2017
5 Observations 28
5 | Mean 1.19e-15
Median 0.197374
4 | Maximum 4.774934
Minimum -4.502864
3 Std. Dev. 1.910041
Skewness 0.007819
24 Kurtosis 3.423665
. Jarque-Bera  0.209693
0 Probability ~ 0.900463

5 -4 -3 -2 -1 0 1 2 3 4 5

Al laay) EViewsSbasy) melindl e aldie YU Salidl shae) e 1l

£ i Gl a3 5 555 ) o oty 2 il A5l 81 6l (o Lan Aol iy
o Aliciall 5 43wl JSUGall 3 ga 5 e & a5 ¢« Probability (0.900) 4l Jarque-Bera (0.209) ded
Ol S e ey kol Jals 5Y) A0S
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