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The Dynamic Impact of Renewable Energy Consumption 

on Economic Growth in Egypt as a Component of Energy 

Security: 

An Empirical Study During the Period (1990–2022) 
 

Abstract: 
This study aims to analyze the dynamic impact of renewable 

energy consumption on economic growth in Egypt during the period 

(1990–2022), as it is considered one of the components of energy security. 

To achieve this objective, the study employs the Vector Autoregressive 

(VAR) model to examine the effect of renewable energy consumption, 

alongside a set of control variables—namely investment, foreign trade, 

and employment—on the economic growth rate. The results indicate a 

positive effect of past values of the economic growth rate on its current 

value. Moreover, both renewable energy consumption and foreign trade 

were found to exert a positive impact on economic growth. In contrast, 

investment showed a negative effect, while the employment rate 

demonstrated no statistically significant impact. Moreover, the results 

reveal the absence of direct short-term causal relationships between the 

variables. However, the variance decomposition analysis confirms the 

continuity of the influence of the economic growth rate on itself and a 

gradually increasing—though relatively limited—positive effect of 

renewable energy consumption, along with varying contributions from 

foreign trade, investment, and employment. According to the impulse 

response functions, the economic growth rate responds moderately to 

shocks in foreign trade and renewable energy consumption, whereas its 

response to shocks in investment and employment is weak. This highlights 

the need to reconsider current investment and employment policies in 

Egypt. The study recommends boosting effective investment in the 

renewable energy sector and enhancing trade and employment policies, 

which will contribute to achieving high and sustained economic growth 

rates and accomplish energy security in Egypt. 

Keywords: Renewable energy consumption, Energy security, Economic 

growth, Egypt, VAR model. 
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2
 Fully Modified Ordinary Least Squares. 

3
 Dynamic Ordinary Least Squares. 
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 Generalized Method of Moments. 
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5
 Autoregressive Distributed Lag. 

6
 Pooled Mean Group. 
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Control Variables

  
----------------------------- (1) 
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Augmented Dickey-Fuller Test: ADF Test

ADF

Unit Root

في 

ADF

 انــمتغٍر الاختبـار

 انمتغٍر فً صىرته الأصهٍت

Level 

 انمتغٍر فً انفارق الأول

First difference 
درجت 

 Constant انتكامم
Constant 

&Trend 
Constant 

Constant 

&Trend 

t-Statistic 

ADF 

GDP -3.412470*** -3.329007*** -7.590746* -7.462697* I(1) 

REN -0.994458 -2.943316 -4.160859* -3.943341** I(1) 

INV -3.215337*** -3.906020 -4.635054* -4.572248* I(1) 

IER -1.604390 -2.275105 -7.020125* -7.095006* I(1) 

LAB -1.625552 -1.267983 -3.956560* -3.960899** I(1) 

* significant at 1%, ** significant at 5%,  *** significant at 10% 

 (.E-views 12المصذر: إعذاد الباحثة بالاعتماد على مخرجات البرنامج الإحصائي )
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Prob.** 

0.05 

Critical 

Value 

Trace 

Statistic 
Eigenvalue 

Hypothesized 

No. of CE(s) 

 

0.0696 69.81889 67.96691 0.627814 None 
Unrestricted 

Cointegration 

Rank Test 

(Trace) 

0.3322 47.85613 37.32768 0.427191 At most 1 

0.4192 29.79707 20.05437 0.350683 At most 2 

0.6166 15.49471 6.667511 0.131410 At most 3 

0.1294 3.841465 2.300123 0.071512 At most 4 

 

0.1161 33.87687 30.63922 0.627814 None Unrestricted 

Cointegration 

Rank Test 

(Maximum 

Eigenvalue) 

0.5565 27.58434 17.27332 0.427191 At most 1 

0.4173 21.13162 13.38686 0.350683 At most 2 

0.8187 14.26460 4.367389 0.131410 At most 3 

0.1294 3.841465 2.300123 0.071512 At most 4 

 (.E-views 12المصذر: إعذاد الباحثة بالاعتماد على مخرجات البرنامج الإحصائي )
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Lag LogL LR FPE AIC SC HQ 

0 -351.0765 NA 6525.060 22.97268 23.20397 23.04807 

1 -255.6329 153.9413* 71.04189 18.2291* 19.81566* 18.88029* 

2 -227.5514 36.23418 66.75553* 18.42793 20.77329 19.05846 

 (.E-views 12المصذر: إعذاد الباحثة بالاعتماد على مخرجات البرنامج الإحصائي )
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-------------------------------------------(2) 

VAR

Dependent Variable: GDP1 

t-statistics Coefficient Independent Variables 

3.24* 0.62  
5.81* 0.03  
3.30* -0.26  
2.68** 0.72  
0.57 -0.43  

9.79* 3.50 Constant 

%     
2
 = 60%    F-statistics=17.32* 

* significant at 1%, ** significant at 5%,  *** significant at 10% 

 (E-views 12).  المصذر: إعذاد الباحثة بالاعتماد على مخرجات البرنامج الإحصائي
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VAR Granger Causality/Block Exogeneity Wald Tests 

Dependent variable: GDP1 

Excluded Chi-sq df Prob. 

REN1  0.240057 1  0.6242 

INV1  0.116903 1  0.7324 

IER1  1.815369 1  0.1779 

LAB1  0.627133 1  0.4284 

All  4.370085 4  0.3582 

 (E-views 12).  المصذر: إعذاد الباحثة بالاعتماد على مخرجات البرنامج الإحصائي

 
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 

 

 

 

 

VAR 

 Variance Decomposition of GDP1: 

Period S.E. GDP1 REN1 INV1 IER1 LAB1 

 1  1.468456  100.0000  0.000000  0.000000  0.000000  0.000000 

 2  1.605110  88.60161  0.468283  0.350786  8.737604  1.841716 

 3  1.630854  85.83704  0.628761  0.918186  10.00059  2.615422 

 4  1.633666  85.54560  0.631552  0.917953  10.29124  2.613656 

 5  1.634228  85.49543  0.650200  0.922582  10.30991  2.621879 

 6  1.634267  85.49263  0.650180  0.922943  10.30943  2.624816 
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 7  1.634269  85.49237  0.650184  0.923072  10.30941  2.624956 

 8  1.634270  85.49233  0.650207  0.923078  10.30942  2.624966 

 9  1.634270  85.49231  0.650215  0.923079  10.30943  2.624966 

 10  1.634270  85.49231  0.650215  0.923079  10.30943  2.624969 

 (E-views 12).  المصذر: إعذاد الباحثة بالاعتماد على مخرجات البرنامج الإحصائي
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 VAR Residual Serial Correlation LM Tests: 

 Null hypothesis: No serial correlation at lags 1 to h 

Lag LRE* stat Df Prob. Rao F-stat df Prob. 

1  20.79037  25  0.7042  0.810321 (25, 60.9)  0.7142 

*Edgeworth expansion corrected likelihood ratio statistic. 

  (E-views 12).  المصذر: إعذاد الباحثة بالاعتماد على مخرجات البرنامج الإحصائي

P-Values

Chi-Sqare

 VAR Residual Heteroskedasticity Tests (Includes Cross Terms) 

   Joint test: 

Chi-sq df Prob. 

 309.0985 300  0.3465 

  (E-views 12).  المصذر: إعذاد الباحثة بالاعتماد على مخرجات البرنامج الإحصائي

Correlation Matrix
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LAB IER INV REN  

   1 REN 

  1 0.56 INV 

 1 -0.41 -0.64 IER 

1 0.01 0.11 0.09 LAB 

  (.E-views 12ماد على مخرجات البرنامج الإحصائي )المصذر: إعذاد الباحثة بالاعت

Component Jarque-Bera df Prob. 

1  9.075706 2  0.0107 

2  1.147913 2  0.5633 

3  1.040460 2  0.5944 

4  5.475557 2  0.0647 

5  1.006990 2  0.6044 

Joint  17.74663 10  0.0594 

  (.E-views 12المصذر: إعذاد الباحثة بالاعتماد على مخرجات البرنامج الإحصائي )
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