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(‘)Aidt, T. S. (2010)," Corruption and Sustainable Development’, International
Handbook on the Economics of corruption, 2, 1-52.
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Table (8): Descriptive statistics for variables, 1990 - 2020:

Unit Obs.  Mean Median  Std. Dev. Min Max

Dependent Variable:

Genuine Wealth (per capita) 30 116.26 116.84 35.61 21.269 186.87

Ecological Deficit (gha per person) 27  -1.2043  -1.1375 0.210 -1.5190 -0.9132
Independent Variable:

Renewables energy (% of total energy) 30 2.7552 2.7504 0.495 2.0795 3.7593
Control Variables:

Democracy 0-7 30 5.6333 5.5 0.369 4.5 6

Transparency 0-100 30 30.77 32 4.435 18 37

GDPc (per capita) 30 1920.9 1423.9 994.7 651.08  3569.2

Fixed Capital Formation (% of GDP) 30 18.776 18.367 3.872 12.446 27.066

Human Capital ]-o 30 2.1914 2.1715 0.316 1.7169  2.6968

Gini index 0-1 30 45.09 45.6 1.322 43 47.3

Import (% of GDP) 30 27.051 25.969 4.679 19.901 38.638
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Table (9): Correlation matrix between variables, 1990 - 2020:

6)) 2 (€)] Q) ) (6) @) ) 9 a0
Gwe (1) 1
ED  (2) -0.0453 1
RE  (3) -0.0451 0.8688 1
Demo (4) -0.1165 02268  0.1432 1
Trans (5) -0.1508 -0.4867° -0.4094> 0.4724° 1|
GDPc (6) 0.1316 -0.8837° -0.6013* -0.0681  0.5261° 1
GFCF (7) 0.1909  0.6589% -0.5254* -0.0594 -0.7546° -0.7546° 1
HC  (8) 00039 -0.9160° -0.6709° 0.0374  0.6145* 0.9200° -0.7935" 1
Gini  (9) -0.0516 -0.8706° -0.6143" 0.0134  0.6226* 0.9595* -0.8421* 0.9384* 1
Impori (10) 0.0082  0.1195 -0.1028 -0.3303° -0.5496° -0.4405® 0.5356* -0.3817 -0.4799 1

Note: - a, b, c indicate significance at 1%, 5% and 10% respectively.
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Table (10): Bounds testing results:

Regressors: (k=38) F-statistic

Genuine Wealth: = f(Renewables energy:, Democracy,, Transparency, GDPc, Capital 9.0474%**
Formation, Human Capitaly, Gini, Import), ARDL (2,1,1,1,1,1,1,0,1,1)

Ecological Deficit: = f(Renewables energy:,, Democracy., Transparency, GDPc, Capital 23.497%**
Formation,, Human Capital,, Gini,, Import)), ARDL (2,1,0,1,1,1,0,0, 1)

Critical values bound

Sigii(;ant Lower Critical Bounds (10) Upper Critical Bounds (I1)
(LCB) (UCB)
10% 1.8 2.8
5% 2.04 2.08
1% 2.5 3.684

Note: - *** indicate significance at 1%.
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45 ) 55 A8e 3 g 5 b Ly ol (a8l J 5 2l (ia b (b ) o o5 (1 5 <311 (UCB)
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Table (11): Renewables energy and Environmental Sustainability in Egypt: Empirical results:

Dependent Variable: Genuine Wealth (per capita) / Ecological Deficit (gha per person)
Method: ARDL with HAC standard errors

Model selection method: Schwarz criterion (SIC)

Regression (1) Regression (1)
Variable Weak Sustainability Strong Sustainability
Genuine Wealth (per capita) Ecological Deficit (gha per person)
Coefficient  t-Statistic Prob. Coefficient  t-Statistic Prob.
Long-run coefficients
Renewables energy -928.902 -3.6286 0.006%** -0.10038 4.6152 0.001*%*
Renewables energy squared 158.796 3.6920 0.005%**
Democracy 56.9815 -2.8024 0.021** 0.01508 1.8224 0.102
Transparency 0.51043 0.1255 0.903 -0.01819 -6.5875 0.000%**
GDP per capita -0.07256 -2.0797 0.067* -0.00010 -3.8877 0.004***
Fixed Capital Formation 19.7744 3.4905 0.007*** -0.01476 -4.4807 0.002%**
Human Capital 506.349 3.1807 0.011** 0.02103 0.1731 0.866
Gini index -45.8575 -1.9434 0.084* -0.07864 -5.2042 0.001***
Import -17.7656 -2.8296 0.020** -0.01835 -6.6904 0.000%**
Constant 2943.20 2.5270 0.032%** 3.44069 42721 0.002%**
Error correction coefficient
@; -0.93738 -14.495 0.000%*%* -1.49557 -21.678 0.000%**
Short-run coefficients
Genuine Wealth (-1) -0.93738 -3.7549 0.005%**
Ecological Deficit (-1) -1.49557 -9.2945 0.000%**
Renewables energy -870.735 -3.8479 0.004%** -0.15013 3.3177 0.009%**
Renewables energy _squared  148.853 3.7682 0.004%***
Democracy 53.4134 -2.8743 0.018%* 0.02256 1.0537 0.320
Transparency 0.47847 0.1436 0.889 -0.02721 -6.2915 0.000%**
GDP per capita -0.06801 -2.1229 0.063* -0.00015 -2.3807 0.041%**
Fixed Capital Formation 18.5362 4.9710 0.001*** -0.02207 -4.8571 0.001***
Human Capital 474.642 3.9581 0.003*** 0.03145 0.1525 0.882
Gini index -42.9860 -1.9966 0.077* -0.11760 -4.5221 0.00] ***
Import -16.6531 -3.8245 0.004*** -0.02744 -5.8332 0.000%**
Constant 2758.90 2.5815 0.030%** 5.14578 3.6197 0.006***

Note: - *** ** * indicate significance at 1%, 5% and 10% respectively.
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Table (12): Sasabuchi—Lind—Mehlum test for an inverse U-shaped relationship:

Slope at Slope at Sasabuchi Extremum
; 2
Xi Xi Interval X Xp test Point

I 4 Xigning  Xnmax B+ 29X B + 29Xy, (t-value) -B/(29)
Renewables  -928.902 158.796 2.0795 3.7593 -268.468 265.025 [ 5.396] *** 2.92482
energy [-3.628] *** [ 3.692] ***

Extremum inside interval

Note: - *** indicate significance at 1%.
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(PP) «(ADF) (s J4ia) alasinly il all &l jriad s gl 3a UA) il 3(B) Jsta

ADF PP
Variables Intercept Intercept None Intercept  Intercept None
& trend & trend
Genuine Wealth -3.8182 -3.5383
(0.007)*** (0.014)**
Ecological Deficit -1.2659 -2.0511 0.9527 -1.2436 -2.1358 1.0233
(0.629) (0.548) (0.905) (0.639) (0.503) (0.915)
D(Ecological Deficit) -5.3608 -5.3615
(0.000)*** (0.000)***
Renewables energy -1.5215 -0.8156 -1.0744 -1.5328 -0.8418 -1.0228
(0.509) (0.952) (0.249) (0.503) (0.949) (0.268)
D(Renewables energy) -5.1213 -5.1545
(0.000)*** (0.000)***
Democracy -3.7282 -3.7072
(0.009)*** (0.009)***
Transparency -3.3921 -3.7556
(0.019)** (0.008)***
GDPc -0.3791 -2.6719 1.4950 -0.4628 -2.1094 1.2669
(0.900) (0.255) (0.963) (0.885) (0.519) (0.944)
D(GDPc) -3.5260 -3.1352
(0.015)** (0.035)**
Fixed Capital Formation  -1.9931 -4.6855 -2.0792 -2.8266 -1.5952
(0.288) (0.005)*** (0.254) (0.199) (0.103)
D(Fixed Capital Formation) -4.1427
(0.003)***
Human Capital -3.9176 0.7245 -2.2628 14.338
(0.006)*** (0.991) (0.439) (1.000)
D(Human Capital) -0.8925 3.6629 -0.4707
(0.776) (1.000) (0.523)
D1(Human Capital) -4.3362
(0.002)***
Gini index -0.8108 -3.1862 1.3306 -0.8907 -2.0078 2.0067
(0.800) (0.108) (0.950) 0.777) (0.573) (0.987)
D(Gini index) -2.7065 -2.8127
(0.086)* (0.069)*
Import -2.3709 -2.4462 -1.1712 -2.3952 -2.1910 -1.1309
(0.159) (0.349) (0.215) (0.152) (0.477) (0.229)
D(Import) -4.0908 -3.9639
(0.004)*** (0.005)***
Critical Values ADF PP
%1 -3.7696 -4.4407 -2.6743 -3.7529 -4.4163 -2.6694
%S5 -3.0049 -3.6329 -1.9572 -2.9981 -3.6220 -1.9564
%10 -2.6422 -3.2547 -1.6082 -2.6388 -3.2486 -1.6085
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Diagnostic Tests

Tests used

Genuine Wealth (per capita)

Ecological Deficit (gha)

F-statistic (Prob.) F-statistic (Prob.)
Heteroskedasticity =~ Breusch —Pagan -Godfrey F(20,9) 1.0582 (0.490) F(17,9) 0.3945 (0.953)
Serial Correlation Breusch-Godfrey LM test. F(1,8) 2.0828 (0.187) F(1,8)  0.3525(0.569)
Normality Jarque-Bera 1.3117 (0.519) 0.3487 (0.839)
Function Form Ramsey RESET Test F(1,8) 0.6212 (0.453) F(1,8) 0.2206 (0.651)
Autocorrelation a. Correlogram -Q- statistics No No
b. Correlogram Squared Residuals No No
Stability test a. CUSUM stability stability
b. CUSUM of Squares stability stability
R-squared 0.9426 0.9965
Adjusted R-squared 0.8152 0.9898
Durbin-Watson stat. 2.2362 2.2547
F-statistic (Prob.) 7.3955 (0.002)*** 149.06 (0.000)***

(2019-1977) 5 il J3a A 5l il e 0 shail 2(1) S
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The Role of Renewable Energy in Achieving
Sustainable Development in Egypt

Dr. Mohamed Hussien Ghanem
Abstract

The aim of the research is to demonstrate the impact of renewable
energy production on the level of sustainable development in Egypt
during the period (1990-2020), where the study relied on weak
sustainability (the real wealth of the individual), and strong
sustainability (the ecological deficit of the individual) to express the
level of Egyptian sustainable development, and using the method of
integration The study concluded that there is a non-linear relationship
between the level of renewable energy and the real wealth of each
individual that takes the shape of the letter U, where the effect of
renewable energy on Environmental sustainability is positive when
renewable energy exceeds 2.93% of total energy, increasing renewable
energy production by 1% of total energy will lead to an increase in per
capita real wealth by $158.8 per person, and reduce the ecological deficit
by 0.1004 global hectares per person in the long term .

The research recommended the need to increase the use of renewable
energy technologies, increase spending on research and development in
it, increase investment in nuclear energy because it has little pollution to
the environment, reduce the use of traditional energy due to its increased
pollution of the environment, increase the use of modern technology in
industry to reduce pollution, and expand the use of means mass transit.

Key words: renewable energy, sustainable development, human
development, economic growth, the pollution.
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