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Abstract

Achieving environmental sustainability while reducing the impact of climate change has
become a global endeavor. Then, this study examined the impact of green financing for
renewable energy production on the level of sustainable development in Egypt during the
period (2000-2021). The study relied on weak sustainability (the individual’s real wealth) and
strong sustainability (the individual’s ecological deficit) to express the Egyptian level of
sustainable development. Using the cointegration method based on the autoregressive
distributed lag (ARDL) approach. The study concluded that increasing financial support
provided to renewable energy projects (known as green financing) will lead to increasing real
wealth and reducing the ecological deficit for each individual in Egypt. That is, it will lead to
an increase in the level of weak and strong sustainability in Egypt. According to the regression
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results, increasing the logarithm of green financing for renewable energy production by 1% of
output increases the logarithm of real wealth per capita by $0.129 per capita, and reduces the
ecological deficit by 0.0171 global hectares per capita in the long run. This impact also doubles
in the short term, which means that green finance shows an immediate and rapid impact on
sustainable development in Egypt.

Keywords: green finance, renewable energy, sustainable development, weak sustainability,
strong sustainability, economic growth.
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Table 6: Descriptive statistics for variables, 2000 - 2021

Unit Obs Mean Media Std. Min Max Normalit
n Dev. y
Dependent Variables:
Genuine Wealth per capita (current $) 22 93.15 89.08 36.7 3.326 1579 [0.2091]
Eco'loglcal Deficit per (gha) ” 1262 1.309 0.15 0987 1431 [2.1140]
capita
Independent Variable:
. (% of GDP) 22 0.116 0.060 0.19 2.6e- 0.789 [65.579]
Green Finance 5 .
Control Variables:
Scal 0 - 22 3435 3602 9.28 17.62  49.51 0.8270
Regulatory Quality (Scale of [ ]
100)
Voice & Accountability (Scale of 0 - 22 15.51 14.60 458 7.729 25.82 [0.3669]
100)
0, -
FDI net inflow (% of GDP) 22 2767 1.847 2.58 9.349 [8.3224]
0.205
Real GDP per capita (constant $) 22 3165. 3286. 438.1 2517. 3896.8 [1.1547]
6 3 6
Human Capital index (scale) 22 2367 2376 0.25 1.965 2.737 [1.5635]
Imports  of goods &(% of GDP) 22 26.06 2443 5.19 19.30 38.64 [2.2546]
services
Note: - a indicates significance at 1%.
Table 7: Correlation matrix between variables, 2000 - 2021 :
(1) () (3) 4) (5) (6) (7 (®) )
In Genuine Wealth per capita (1) 1
In  Ecological Deficit per @) -0.142 1
capita
In Green Finance 3) -0.135 -0.006 1
In Regulatory Quality (4) 0354 -0.167 -0.037 1
In Voice & Accountability (5 -0.209 -0.154 -0.140 0.252 1
In FDI, net inflow (6) -0.016 0.292 0.041 0.052 -0.126 1
) (7) -0.028 0.168 - - 0.067 1
In Real GDP per capita 0.606° 0413  0.754°
o 8) -0.117 0.121 - - 0.049 0.980* 1
In Human Capital index 0.601° 0.550°  0.702°
o ( -0.113  0.144 0.133 0.236  0.685* -0.277 - 1
In Imports of goods & services 0.413¢ 0.330

Note: a, b, ¢ indicate significance at 1%, 5% and 10% respectively.
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F—stat iad <l 13) W echyial) o iide JalS5 smg pie ) ady (3 atall Goajdll ol iy
a3 e 5ol s ieas Aegene e Aaill 0585 Al 38 b ¢ 33V15 AoV aal) Aad oy Asganal
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Table 8: Bounds testing results:

Regressors: (k=7) F-statistic

Genuine Wealth, = f(Green Finance, Regulatory Quality, Voice & Accountability, FDI, Real g 555%#+
GDPc;, Human Capital,, Import;), ARDL (2, 1,0,0, 1,1, 1, 1)

Ecological Deficit; = f(Green Finance, Regulatory Quality, Voice & Accountability, FDI, 16.279%***
Real GDPc;, Human Capital, Import,), ARDL (2,1,1,1,1,0, 1, 1)

o Critical values bound
Significant — —
level Lower Critical Bounds (10) Upper Critical Bounds (I1)
(LCB) (UCB)

10% 2.22 3.17

5% 2.5 3.5

1% 3.07 4.23

Note: - *** indicates significance at 1%.
Ldganll eV aall Ao (Bt Cpadsaill Lygusnall (F) elian) daid of oDl daimgall il (g g
a1 dligha au)gs A 3sas iy Lo doll (lajdl) Jsly paall (ajd by 4l o3 (g 8kl (UCB)
Gsia die b Lol ADle dllia (of cdgilly pmcall LaliinY) (Sgise e DSy V) dogall

(2 By Alsh ciladadl) Ciltie Ao Jyemall Julatl) JU) ey Sl daiig %1
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Table 9: Green Finance and Sustainable Development in Egypt: Empirical results:
Dependent Variable: In Genuine Wealth per capita / In Ecological Deficit per person
Method: ARDL Model selection method: Schwarz criterion (SIC)

Regression (1) Regression (2)
Variable Weak Sustainability Strong Sustainability
In Genuine Wealth per capita In Ecological Deficit per person
Coefficient t-Statistic Prob. Coefficient t-Statistic Prob.
Long-run coefficients

In Green Finance 0.1290 3.879 0.030** -0.0171 -4.258 0.013**
In Regulatory Quality -2.5572 -2.478 0.089* -0.3484 -7.240 0.002%**
In Voice & Accountability  4.5910 5.040 0.015%* 0.6443 13.99 0.000%**
In FDI, net inflow 2.2312 4438 0.021** 0.1172 7.984 0.001***
In Real GDP per capita 20.466 2.955 0.060* 4.8068 11.02 0.000%**
In Human Capital index -147.72 -4.294 0.023** -4.6473 -8.159 0.001***
In Imports of goods &
services -6.1544 -7.419 0.005%** -0.4768 -6.678 0.003***
Trend 2.1455 4.543 0.020**
Constant -34.087 -12.05 0.000%**

Error correction coefficient

®; -2.0212 -24.75 0.000%** -1.6786 -20.97 0.000%**
Short-run coefficients

In Genuine Wealth (-1) -2.0212 -8.050 0.004***

In Ecological Deficit (-1) -1.6786 -7.555 0.002%**
In Green Finance 0.2608 3.338 0.044** -0.0287 -2.995 0.040%**
In Regulatory Quality -5.1685 -2.856 0.065* -0.5849 -5.995 0.004***
In Voice & Accountability — 9.2792 5.409 0.012%* 1.0815 6.519 0.003***
In FDI, net inflow 4.5096 4.601 0.019** 0.1968 7.224 0.002%**
In Real GDP per capita 41.364 3.275 0.047** 8.0689 7.119 0.002%**
In Human Capital index -298.57 -5.074 0.015%* -7.8011 -6.109 0.004%**
In Imports of goods &

services -12.439 -5.826 0.010%* -0.8004 -6.800 0.002%**
Trend 4.3363 5.374 0.013**

Constant -103.96 -1.609 0.206 -57.220 -7.255 0.002%**

Note: - ¥** ** *indicate significance at 1%, 5% and 10% respectively.
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Table (A): Description of the study variables
Source Description Data
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2l A el e Aaaldd) i a5 bl Gal il dla sy (oalaall (o gaai s
O S
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Aallall il Sl iy 4y guna 3 3l a1 oK) Aanad) 5 L 3223 e (3 | Deficit per
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(OWID) | 4salill jlalill Jgall Jy gl Jiay 585 ¢( Anall glil) ] (o %) nad V) i sl Green
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Table B: Standard Unit root test results

Augmented Dickey-Fuller Phillips-Perron
Variables Intercep Results [ntercep [ntercep Results
Intercept t None one
t t & trend
& trend
In Genuine Wealth per capita  -3.9019* 10) - 10)
3.8489*
In Green Finance -5.2196° - 1(0)
1o 5.2169°
In Voice & Accountability 0.5476 -2.4433 - -1.4070 -2.4433 -
1.1261 I 1.7325 I
D(In Voice & Accountability) -5.1523? -
5.74332
In Real GDP per capita -1.8437 - -0.4243 -1.7316 4.0720
3.8545P 1o 12
D(In Real GDP per capita) -2.0908 -2.0279 -
1.2019
DI(In Real GDP per capita) -
4.3417*
In Human Capital index -2.1963  0.0099 - -
0.3023 12 4.3996* 1o
D(In Human Capital index) -0.3903 -2.1059 -
1.3153
DI1(In Human Capital index)  -4.4911?
In Imports of goods & services -1.2689 -2.5742 - -1.2689 -1.8154 -
0.3501 I 0.3343 I
D(ln Imports of goods &-3.3711° -
services) 3.2839°
Critical Values ADF PP
%1 -3.7696 -4.4407 - -3.7529 -4.4163 -
2.6743 2.6694
%S5 -3.0049 -3.6329 - -2.9981 -3.6220 -
1.9572 1.9564
%10 -2.6422 -3.2547 - -2.6388 -3.2486 -
1.6082 1.6085

Note: a, b, ¢ indicate significance at 1%, 5% and 10% respectively.
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Table C: Additional Standard Unit test results

DF-GLS (ERS) KPSS ERSPO
Intercept  Intercept Intercept  Intercept Intercept  Intercept
and trend and trend and trend
In Real GDP per capita -0.6605 -4.7179 0.6427 876.29 0.3823
D(n Real GDP per 19.134 101.63
capita)
DI(In Real GDP per 2.6705
capita)
In Human Capital index  -0.9866 -2.0260 0.6601 3269.3 6.5357
D(n  Human Capital -1.2029  -1.9541 7.0362 20.084
index)
Di(ln Human Capital -4.5197 2.3993
index)
1% -2.6924  -3.7700 0.7390 0.2160 1.8700 4.2200
Critical Values 5% -1.9602  -3.1900 0.4630 0.1460 2.9700 5.7200
10%  -1.6071 -2.8900 0.3470 0.1190 3.9100 6.7700
Table D: Breakpoint Unit root test results
Breaking specification
Interce Year
Break Type ¢ P Intercep Intercep of Results
¢ & Trend  preak
trend
In Ecologlcal Deficit per Additive outlier -2.8895 -2.5663 - ) 2010  [(0)
capita 5.2799
In Regulatory Quality Innovational - 2015 1(0)
outlier 7.2130°
In FDI, net inflow Innovational - 2010  [(0)
outlier 6.6279*
Critical Values Level
%1 -495 -5.35 -5.719  -4.909
%5 -4.44  -4.86 -5.176  -4.364
%10 -4.19  -4.61 -4.894  -4.085

Note: a, b, ¢ indicate significance at 1%, 5% and 10% respectively.
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Table E: Diagnostic Tests results

Diagnostic Tests

In Genuine Wealth per
Tests used capita

In Ecological Deficit per
person

F-statistic (Prob.)

F-statistic (Prob.)

Heteroskedastici  Breusch —Pagan -Godfrey F(16, 0.8393 (0.656)  F(15, 0.4852 (0.863)
ty 3) 4)
Serial Breusch-Godfrey LM test.  F(2, 1) 7.3836 (0.252)  F(2,2) 8.0859 (0.110)
Correlation
Normality Jarque-Bera 0.8911 (0.640) 1.3884 (0.499)
Function Form Ramsey RESET Test F(2,1) 17.592 (0.166)  F(2,2) 7.2432(0.121)
Autocorrelation  a. Correlogram -Q- No No
statistics
b. Correlogram Squared No No
Residuals
Stability test a. CUSUM stability stability
b. CUSUM of Squares stability stability
R-squared 98.5% 99.4%
Adjusted R-squared 90.4% 96.9%
Durbin-Watson stat. 2.9305 3.2734
F-statistic (Prob.) 12.183 41.331
(0.031)** (0.0071)***

Note: *** ** *indicate significance at 1%, 5% and 10% respectively.
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Genuine Wealth per capita (current $) Ecological Deficit per capita (gha) Green Finance (% of GDP)
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Figure A: Variables trend during the period (2000-2021)
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Figure B: CUSUM & CUSUM of Squares results
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