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Abstract

Using standard models and analyzing the relationship between growth and electricity
consumption, it was found that there is a significant positive impact of nuclear power generation
on economic growth. This is consistent with the first hypothesis that there is a positive influence
relationship between economic growth and the production of electricity from nuclear energy,
and therefore, through the results of estimating the fixed effects model, the model can be
accepted from an economic point of view considering that the economic theory corresponds to
the obtained results.
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Introduction

Panel data models are one of the important standard models in the field of economic sciences.
Because of its special importance in increasing the number of observations, which allows to reach more
reliable standard results; In addition to the absence or decline of many econometric problems, like the
problem of the instability of the variance of random error, and accordingly this topic has been divided
into three axes; The first axis included the theoretical framework of the longitudinal data model (Panel
data). As for the second axis, the relationship between economic growth and the production of electricity
from nuclear energy was measured; While the third axis came to analyze the impact of nuclear energy

consumption on the environment, and then finally the application to Egypt.

Part one: Theoretical framework of the panel data model.

First: The concept of longitudinal data and its importance

Panel data means the cross-sectional views (countries or companies) observed during a certain
period, meaning that this data has two dimensions, the first: for the time series, and the second: for cross
sections

, for a time, series it describes the behavior of a single individual during a given time; Whereas
the cross-sectional data describe the behavior of a number of items at one time period, and the
longitudinal data are either balanced or unbalanced. If all observations are equal for the study sample,
the longitudinal data are balanced (Balanced Panel data); While it is unbalanced (Unbalanced Panel data)
if there are missing observations for some of the study sample, and it should be noted that panel data has

a synonymous term, it may also be called Longitudinal data.

Longitudinal data models have gained increasing interest especially in economic studies; It
considers the effect of the difference between the transverse sections and the effect of time change.

(Baltagi, 2005) mentioned a set of points that show the importance of the longitudinal data, namely:

1. Controlling individual heterogeneity, which may appear in the case of time series or cross-sectional

data, and this may result in obtaining biased results.
2. The longitudinal data gives more additional information, and less simultaneous linear relationship

between the variables, and the longitudinal data is characterized by a greater number of degrees of

freedom and better efficiency.
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3. Longitudinal data are better able to identify and quantify effects that simply cannot be detected in
cross-sections or time-series data.

4. Longitudinal data models allow more complex behavioral models to be built and tested than cross-
sectional data, or time series, eg technical competence is better studied.

5. Longitudinal data for individual units such as companies may be more accurate than similar data at a
macroeconomic level.

6. Longitudinal data at the macro level have larger time series, and it is suggested to use with these data
the methods of co-integration of longitudinal data models.

Second: unit root tests: (panel data unit root tests)

One of the most important stages of building a standard model is stability tests for longitudinal
data. Because having a unit root can lead to false results due to false regression between variables, unit
root tests for longitudinal data are:

1) Levin, Lin and Chu (LLC) test
LLC is the first to suggest the unit root test in longitudinal data, through a series of works
they performed during the years (1992), 1993 and (2002), as their starting point was taken from unit root

tests in time series. For this test, LLC put three models to test the unit root:

Ayit=Pyit-1+eit................. (1) first model
Avyit=ai+Pyit-1 +eit.............. 2) second model
Ayit=oai+Bit+Pyit-1+eit........3) third model

Based on the previous models, LLC proposes to test the following hypotheses:
HO: P=0 H1:P >0 first model

HO: P=0 H1:P >0 second model

HO: P=0 H1:P >0 third model

In the general case and in the case of autocorrelation between the residuals, the LLC test is built
on the basis of the expanded Deckey-Fuller model (Augmented Dickey - Fuller Test ADF), as this test
allows placing the residuals into known distributions for individual t-statistics, and the three models take

the form following:

Ayit=Pyit-1+3Y (S=1)"P
Ayit=ai+ Ayit+Pyit-1+) (S=1)"P

first model

1,8 Ayi i second model

(6) third model

Ayit=ai+ Bit+ Ayit+Pyit-1+3Y (S=1)"P

Since:

[uit~ iid (0, c2u,i)]
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2) Im, Pesaran and Shin (IPS):

IPS presented a model for the unit root test in longitudinal data through a study in 1997,

which contrasts with the LLC test, as the IPS test allows for heterogeneity in the value of Pi under the
alternative hypothesis and the formula of this model is as follows:

Ayit=ai+Piyit-1 +Y (z=1)"P

B,z AyLt-z + elt .ol 7
Since:

HO:Pi=0

H1:Pi>0

IPS is based on extended Deckey-Fuller statistics averaged across groups, so the reliable IPS
statistic for unit root testing of longitudinal data is:

t bar NT=I/NY (=1)"Niitpit ..ooovvvvnininnnnnn ®)

Since:

(tpit) : The individual statistic that relates to the (t) statistic associated with the null hypothesis.

3) Wu and Maddala test: This test is an illustration of Fisher's test (1932). The Wu and Maddala
(1999) test is simple and depends on a combination of significant levels of the study sample. Let [Pi =
Fti (Gi)] be the (p-value) of the Gi statistic which is the null hypothesis test statistic for the unit root, and
Fti is the density function Gi for the time dimension Ti. Wu and Maddala put the statistic for this test,
which is:

P=-2Y (=)

The Wu and Maddala statistic follows the distribution of (x2) squared the degree of freedom in
the case of (co —T), and therefore if the result of this statistic is greater than the value of (y%2) squared the
degree of freedom, the null hypothesis of the unit root is rejected, and the alternative hypothesis is
accepted, and the opposite happens in In the event that the result of the Wu and Maddala test statistic is
less than (x2) squared degree of freedom, the null hypothesis of the unit root is accepted, and the
alternative hypothesis is rejected.
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Jiiasall ypaiall () (e 7) andll jlias e ely S L) COAL
Jiiasall ypaiall () (e 7) il joban e el S L) olL
Jaieall yuziall (S e 7)) sa0aidll jabadll (e ol eIl L) Renewable
sources

source : World bank data

DAl ol Ao g paina -
o) W ¢ (@) Ao e s Baia¥) Jsal) Al (ol salll 5858 e laall lal) Jane Sga)

Al al) Lok g ¢ s s Jiluse yriaS Badaiall 5 J 5 i) 5 aandll 5 Slall s 55—l A8 (e LY o (e SIS
Faadt ) cilaaldall aae el 2018 ) 2003 55l YA A ga 30 Jiaid Leibily 5 8 gl Awiall J gl
. Baalie 480 4K Al 8

:\.ubﬁ\du‘_b.m 2 ?EJJJ"%

Country Country Country
Netherlands-21 Spain-11 Argentina-1
Pakistan-22 Finland -12 Armenia-2
Romania-23 France -13 Belgium-3
Russian fede-24 United king-14 Bulgaria-4
South africa-25 Hungary-15 Brazil-5
Solovak republ-26 India-16 Canada-6
Slovenia-27 Japan-17
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Sweden-28 Korea. Rep-18 Switzerland-7
Ukraine-29 Lithuania-19 China-8
United states-30 Mexico-20 Czeck Republ-9
Germany-10

World bank data

: EVIEWS I geabi s gisalll ik 55b -
Ll gadl YN 5 AN JEY) 5 asanil) jlasi¥) gdgad il Yl

Clilal) 3 sad a8l 25 aLaBY) salll e Aygs W AEU e ol e8I 2l A sl a3 A5 )l i s
Jaa 5l Y ¢A) glinll )\_W\ Eﬁj.d} Al )L:'&\ CJ}A.\ B ‘é;.;m.;ﬂ‘ Dlasayl C.))A.\ cG.SLA} A é:\.\l:'.'\ A e A Gal)
¢ ) J sanlly A g LaS A3 o 3laill 028 il )

il gaad) g A5l UV ananill jlaai¥) Figad pali 3 oB ) Jgaa

Dependent Variable: GDP
Sample: 2003 — 2018

Cross-sections included: 30
Total panel (balanced) observations: 480

Variable

Fixed Effects Model Random Effects Model

Pooled Regression Model

=
S 5 2 5 5 o 5 5 2
=} < = - S £ b7 S £ a
£ “ 3 [ & w - 3 & o} £
5 &8 1 &8 ; 3 & g s 2
© ] - o & o o & &
C 4.706 0.759 6.194 0.000 -3.834 3.070 -1.249 0.2123 2.751 1.455 1.891
GAZ -0.013 0.012 -1.065 0.287 0.088 0.041 2.185 0.0294 0.002 0.019 0.102
COAL 0.008 0.009 0.889 0.374 0.074 0.049 1.532 0.1263 0.017 0.016 1.076
NUCLEAR -0.027 0.011 -2.416 0.016 0.081 0.036 2.256 0.0246 -0.006 0.081 -0.382
OIL -0.030 0.026 -1.152 0.249 0.066 0.053 1.259 0.2088 -0.005 0.034 -0.159
RENEWABLE_S -0.175 0.033 -5.309 0.000 0.159 0.063 2.523 0.0120 0.001 0.042 0.046
OURCES
R-square 0.08 0.61 0.006
Adjusted R- 0.07 0.56 0.004
squared
F-statistic 8.91 13.82 0.57
Prob(F- 0.000 0.000 0.61
statistic)

(46¢ 45 44 5 Jslaall Gadlall 55) il sl EViews gias) meb il Sl leie YU Sl 2152) : aadll
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AN 7 dadl) (G Abaliall (e g LSRN 9 F lsid) Ll

il e 2L Ll Jaa il a3 3 g (30 sdind) 5 Cglil) ¢ mpanill) A5 J1 o 3a L) il oDlef Jsandl
Sle e W) Jal e 3ok eda e Al aladll (V1 25 73 salll a3 Bl day s Candl diie Jgd r i gi ST gl
Oy eraadll ItV 23 sl o ALl Caags F LA aladiu) o cargdl 138 ) J ga gl Jal (g e Juady Ady yhal)
F oWl (26) dsaad) fam ¢ aaladit WY il 23 gaill SR Cangs ¢ 4 sdall JEY) 23 g 5 ABEN HEY) 23 ga

F oW 4 a8 Jga
Test Summary
Cross-section F 0.00
el laay) EViews has ¥ gl Lo slae YU daldl dlai) ;o)
AN ¢ (0.01) e Sl (5 sinnn 2ie Gy gina F LAY A0 41 (26) a8 G go LS F s g5 & ek
n] 23l 3 el g Al gad) ) RSN UV 30 G (s ¢ (Hp) dall il Jitn g ¢ (Ho) pand) a8 (i

Hausman ) clew sa JLidl ) JEsy) o aile g ¢ gabaBB¥) gaill e dygeal) A8l (e ol jeSI L) Sil
. (Test

Olawgd JLEA) 5 a8 Jgan
Test Summary
Cross-section random 0.011
Laladl sy EViews (Sbaay) galisdl e dlaie YU Enlill slae ] : juaall

£ (0.05) (e 8l (5 sise 2ic 4 gina Ailian ) daglll O Glaw g HLia) il @ yekal (27) Jsaad) ddaadle J3A e
) 1 i LA 3 peil) g AN Y 3 s G sl ¢ (Hip) i) i il i 5 (Ho) pandl in b imd s 1

Fixed Effects Model test @adlall 2 45 a8 Jgax AU <) pBll) 3 gad i il Julas TG

¢ Al Adalaal) A e mu\ Taasid Asil) ol i) o gad S il o g A9 (25 ) Jsdadl @il e Talatic)

GDP = -—-3.834+ 0.081 Nuclear + 0.066 Oil +0.088 Gaz + 0.074  Coal
+0.159 Renewable..........ccccceeveeenenneee.....(18)
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Dependent Variable: GDP

Method: Panel Least Squares

Date: 10/30/19 Time: 23:23

Sample: 2003 2018

Periods included: 16

Cross-sections included: 30

Total panel (balanced) observations: 480

Fixed 450 B 73543 6 a8 Jga

Variable Coefficient Std. Error t-Statistic Prob.
C -3.834231 3.069550 -1.249118 0.2123
GAS 0.088893 0.040681 2.185132 0.0294
COAL 0.074984 0.048951 1.531798 0.1263
NUCLEAR 0.081182 0.035986 2.255938 0.0246
OIL 0.066859 0.053114 1.258787 0.2088
RENEWABLE_SOURCES 0.159748 0.063318 2.522965 0.0120
Effects Specification
Cross-section fixed (dummy variables)
Period fixed (dummy variables)
R-squared 0.611763 Mean dependent var 3.080462
Adjusted R-squared 0.567522 S.D. dependent var 3.855031
S.E. of regression 2.535186 Akaike info criterion 4.796744
Sum squared resid 2763.683 Schwarz criterion 5.231513
Log likelihood -1101.218 Hannan-Quinn criter. 4,967642
F-statistic 13.82797 Durbin-Watson stat 1.256279
Prob(F-statistic) 0.000000

A laaY) EViews (Sbasy) GAL'UJ\ e e YU EGaldl slag | : jaadll

Al 5 Hlad) (e daiiall ol Sl A 8 Jiat Al an ) 4 ginall 3 23 saill COlas ¢ Clalaal) 4 gina
sl Je (0.0120) ¢ (0.0246) « (0.0294) Logia IS il Jalaall JIREA] aa5 Cusa 3228%ll 5 Ay g il
O] a3 S il 5 pdll b J18 Ay sina il EMabaal) (LS ¢ (0.05) Asinall (5 51sse (30 i1 LaglY

.(0.2088) « (0.1263) Lagia S il Jalnal)

e J35(0.05) o 8 (0.000) F-statistic dlaas) JWia) dad O asi g3 saill JNA (ga 1 iK1 & ginal)
g sina WS 30l G (51 065 Ay sina (5 s e &y gina (b5 3 saill LS A sindl
%o 61 dusis (53aBY) saill 8 il i) i Al sall ) paiall Of 6l 0.61 il R?Aed ;G sil Baga
-z asaill Lea o) b ol (5 AT il yuiia B (a8 pmsda s 3 5aill A Sl el el se ) s (BU
saill (A plall A8l ) 23 (0.081) A g gl ABUY) (o Aaiiall £l S Jalaal Ao gal) 3 LEY)
58] 9B Ay g9l ol jeSI pe LYY 21 Gy Laiad ¢ Ay g ol A8 (e ol yeSI 2 L) A 5 (solai8Y)
Lgs il leliall Lo alaie YU ol jeSh ad 5555 3T s ¢ 0.081—— (Jea¥! e sill il ans 335 )
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