
 

Cite this article as: Kohanhoosh Nejad, R. (2023). Renewable Energy 
Consumption and the Transition to a Green Economy in Egypt. Journal of World 
Sociopolitical Studies, 7(1), pp. 147-179. https://doi.org/10.22059/wsps.2023. 
365940.1384 

 

 
This is an open access work published under the terms of the Creative 
Commons Attribution-ShareAlike 4.0 International License (CC BY-SA 4.0), 
which allows reusers to distribute, remix, adapt, and build upon the material in 
 any medium or format, so long as attribution is given to the creator. The license allows for 
commercial use (https://creativecommons.org/licenses/by-sa/4.0/) 

Research Paper 

©The Author(s)      Publisher: University of Tehran 

 

 

Renewable Energy Consumption and the Transition 
to a Green Economy in Egypt*  

Roohollah Kohanhoosh Nejad1 

1. Assistant Professor of West Asian & African Studies, University of Tehran, Tehran, 
Iran (kohanhoosh@ut.ac.ir)  iD    0000-0003-4871-6588 

(Received: Jul. 30, 2022   Revised: Aug. 27, 2022   Accepted: Nov. 21, 2022) 

Abstract1 
This paper aims at defining the green economy index and using econometric 
models in order to investigate the relationship between the consumption of 
renewable energy in Egypt’s transition to a green economy. Results indicate that 
first, consumption of renewable energy can effectively increase the level of 
development of green economy in the short and long term. Second, improving 
capital spending and increasing employment leads to an increase in the green 
economy index. Third, the effect of non-renewable energy on the green economy 
index is inverse, although there is a direct relationship between non-renewable 
energy consumption and total energy consumption. Therefore, it is necessary to 
consider the green credit policy of the government and financial institutions in 
order to maximize the enhanced effect of renewable energy investment on the 
green economy. The government must therefore develop a series of incentive 
measures to support and encourage investment in financing renewable energy, 
pay attention to the fundamental and guiding role of large enterprises in 
promoting renewable energy consumption and the development of the green 
economy, and fully mobilize the enthusiasm of all types of enterprises in 
promoting the development of the green economy. 
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1. Introduction 

The increase in the rate of population growth and the 
accompanying increase in the rates of demand for food, energy and 
water, in addition to climate changes resulting from environmental 
deterioration, prompted these organizations to search for new 
mechanisms to achieve development. The green economy seemed 
to be one of the most important of these mechanisms, as it works to 
improve the well-being of individuals, and eliminate class among 
them in the long run, while ensuring intergenerational justice about 
resources. 

The process of transitioning towards a green economy depends 
on main sectors in the economy. Perhaps the leading sector in this 
regard is the energy sector, with the development of renewable 
energy sources such as solar energy, wind energy, and biomass 
energy, the use of which does not result in any emissions that 
would harm the environment. In addition, it contributes to 
achieving development, and therefore advances production, 
achieving stability and growth. This creates new job opportunities, 
improves living standards, and reduces poverty. 

Solar energy is the origin of all energies; man has benefited 
from this form of energy since ancient times in many applications 
such as drying agricultural crops, heating homes, and cooking food. 
The first global irrigation station powered by solar energy was 
established in Egypt in 1913. Egypt needs to bring in renewable 
energy sources and activate their efficiency as a basis to move 
forward towards rapid progress. This is because renewable energy 
sources play the role of an engine that stimulates the production 
process in the economy of all countries. The motivation to study 
Egypt is that the Arab Republic of Egypt is the most populous 
country in North Africa and the Arab region and home to one of the 
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fastest-growing populations globally. The rapidly swelling number 
of inhabitants has led to a rapid increase in energy demand, putting 
a strain on the country’s domestic energy resources, even amid 
substantial recent offshore natural gas finds. As fuel shortages 
heightened in 2014, the country’s electricity generating capacity 
struggled to keep pace with rising energy demand. Egypt’s 
economic development hinges on the energy sector, which 
represents 13.1% of overall gross domestic product (GDP). To 
meet burgeoning energy demand, the Egyptian government has 
pursued an energy diversification strategy, known as the Integrated 
Sustainable Energy Strategy (ISES) to 2035, to ensure the 
continuous security and stability of the country’s energy supply 
(IRENA, 2018). Egypt is working on increasing the supply of 
electricity generated from renewable sources to 20% by 2022 and 
42% by 2035. As part of the country’s plan to become an energy 
hub, Egypt has constructed several energy interconnectors  
(International Trade Administration, 2022). 

The main objective of this research is to shed light on the 
theoretical framework of the green economy and renewable energy, 
as a pioneering sector in the transition towards a green economy, as 
well as to find strong ways and strategies to implement the green 
economy in Egypt in order to achieve sustainable development. So 
the main question is: 'How has the use of renewable energy 
affected the development of the green economy in Egypt?'. The 
study assumes that the use of clean renewable energies will 
contribute to the transformation of the Egyptian economy towards a 
green economy by reducing the risks of non-renewable energy on 
the environment and contributing to energy savings in the long 
term. The Methodology of this study is based on examining the 
links between the consumption of renewable energy and the 



Roohollah Kohanhoosh Nejad 

 

Jo
ur

na
l o

f W
O

R
L

D
 S

O
C

IO
P

O
L

IT
IC

A
L

 S
T

U
D

IE
S 

| V
ol

. 7
 | 

N
o.

 1
 | 

W
in

te
r 

20
23

 

150 

transition to a green economy. Many studies have used the 
neoclassical production function (Shahbaz et al., 2020) as follows: 

(1)            Y = f (K, L)         

where: 

Y: Gross Domestic Product, K: Capital, L: Labor 

By juxtaposing the use of renewable and non-renewable energy 
with capital and labor, the general model of the production function 
is made, in which renewable and non-renewable energy 
consumption, capital and labor are individual inputs as follows: 

(2)            GEI = f (K, L, RE, NRE) 

where the variable of renewable and non-renewable energy 
consumption was added, and the green economy development 
indicator was added instead of production. 

where:  

GEI: The green economy index, which includes the gross 
domestic product, represented by the per capita share of the gross 
domestic product, the energy consumption index, represented by 
the per capita consumption of each unit of energy and the 
composite index is calculated using the aggregative method, or the 
arithmetic or geometric mean. 

The aggregation method was chosen between the three variables 
to develop the Green Economy Index has two main pillars which is 
energy consumption (reflected in per capita consumption of each 
unit of energy) and economic growth (reflected in GDP per capita). 

This paper defines the green economy index system, as shown in 
the previous figure, where the first level indicators for measuring 
green economy development are energy consumption and 
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economic growth. The corresponding second level indicators are 
energy consumption per unit of GDP and per capita GDP (Zhang, 
2019). 

By using factor analysis, this study finds that energy 
consumption and economic growth have a positive impact within 
the index as follows: 

 

Table 1. Coefficient Analysis of the Green Economy Index Variables 

Component Matrix  
Component

ENERGY_CON_Per_capita 655
GDP per capita 745

Source: Author Calculation by SPSS-20 

It should be noted that the green economy index differs from 
green economic growth, which is obtained by deducting the value 
of natural resource depletion and environmental pollution losses 
from the gross domestic product. A green economy at its core is a 
net positive outcome of economic growth. However, the Green 
Economy Index in this study is the indicator that takes economic 
benefits and environmental impacts equally as important (Lin, 
2016). 

Exploring the interdisciplinary aspects of green energy and 
transition to green economy, economic, environmental, and social 
factors interact within this context. The notion of green economy is 
more than just a green GDP that accounts for negative 
environmental externality in the accounting of the national output. 
The green economy concept defined by Bappenas was adopted 
from UNEP’s green economy definition of an economic 
development model to support sustainable development with a 
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focus on investment, capital, infrastructure, employment and skills 
to achieve social welfare and environmental sustainability (UNEP, 
2012). 

Green Economy refers to a sustainable planetary-wide economy, 
which applies to both at the terrestrial and marine (blue economy). 
All activities, investments, and infrastructure that fall under the 
green economy’s umbrella are contrary to the brown-based 
economy. For instance, a green economy would emphasize the 
utilization of renewable energy for industry and transportation 
systems instead of fossil fuel, shifting to low carbon industries and 
promoting a circular economy; it should be environment friendly 
and improve economic productivity on land and marine without 
exploiting and without creating damage to the ecosystem. These 
economic activities will provide significant opportunities for high 
and green economic growth, while fostering social cohesion and 
improving natural carrying capacity – thereby directly contributing 
to the achievement of Sustainable Development Goals (Lestari et 
al. 2022). 

 

2. Literature Review 

The development of the green economy will guide the traditional 
industrial society towards achieving an energy revolution in the 
fields of production and consumption. From the perspective of 
economics, green transition can effectively promote the 
development of the process of adjusting economic structure and 
stabilizing growth. In this regard, literature review is divided into 
studies dealing with the relationship of renewable energy to 
economic growth, and studies dealing with the relationship of 
renewable energy to green economy. 
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Through an exploration of various methodological approaches 
used in previous research, as this paper is focusing on econometrics 
models, we come upon different models or tools that have been 
employed in studying green economy, including dynamic 
simultaneous-equation panel data approach, ARDL (Autoregressive 
Distributed Lag Stationarity) model, self-regressive-augmented 
transversal lag model (CSARDL), non-linear autoregressive-
distributed lagged model (NARDL) etc. (see: Bhuiyan et al., 2022).  

In the energy literature, the relationship between renewable 
energy consumption and economic growth has greatly attracted 
economists and policy makers, and several studies have addressed 
this relationship through the use of three different types of datasets 
namely time series, panel, and cross-sectional data. 

Some of the previous literature paid more attention to the role of 
renewable energy consumption in economic growth, energy saving, 
and emissions reduction from the perspective of renewable energy 
and economic growth. Bhuiyan et al. (2022) review research 
reveals that renewable energy does not hinder economic growth for 
both developing and developed countries, whereas, there is little 
significance of consuming renewable energy (threshold level) on 
economic growth for developed countries. Wang et al. (2022) 
explored the relationship between renewable energy consumption 
and economic growth from new risk-based perspectives, including 
political risks, financial risks, economic risks and composite risks. 
The results indicate that when composite risks and political risks 
are used as threshold variables, there is a single threshold between 
renewable energy consumption and economic growth. When that 
threshold is exceeded, the positive effect of renewable energy on 
economic development increases. When economic risks and 
financial risks are used as threshold variables, there is a double 
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threshold between renewable energy consumption and economic 
growth. When the first threshold value is exceeded, but not the 
second, renewable energy positively impacts economic 
development. However, when economic risk and financial risk do 
not lie between the two threshold values, there is an insignificant 
negative correlation between renewable energy consumption and 
economic growth. Koçak and Arkgünes (2017) found that 
renewable energy consumption has a positive effect on economic 
growth. However, some scholars have concluded that renewable 
energy consumption does not have a significant impact on 
economic growth (Menegaki, 2011) and it even hinders economic 
growth (Ocal & Aslan, 2013). Apergis and Payne (2012) have 
developed a statistical model where GDP is the dependent variable, 
while the main explanatory variables are electricity consumption 
from renewables and from conventional sources. Results revealed a 
bidirectional relationship between the consumption of renewable 
energy, conventional energy, and GDP, in the short and long term. 
There is also a short-term, two-way relationship between renewable 
and non-renewable forms of energy, which means that it is possible 
to switch between forms of energy. 

Some literature specializes in studying the relationship between 
renewable energy consumption and economic growth in specific 
countries. For example, Gyimah et al. (2022) argue that the 
increase in renewable energy consumption has a positive effect on 
economic growth. The empirical results of our study suggest that, 
the use of renewable energy should be encouraged to promote 
economic growth. A study by Ntanos et al. (2018), which aimed to 
study the relationship between energy consumption derived from 
renewable energy sources, and the economic growth of countries, 
expressed in the GDP per capita for twenty-five European countries 



Renewable Energy Consumption and the  
Transition to a Green Economy in Egypt 

 

Jo
ur

na
l o

f W
O

R
L

D
 S

O
C

IO
P

O
L

IT
IC

A
L

 S
T

U
D

IE
S 

| V
ol

. 7
 | 

N
o.

 1
 | 

W
in

te
r 

20
23

 

155 

for the period from 2007 to 2016. Statistical analysis is based on 
descriptive statistics. The ARDL model was used, which revealed 
that all variables are related. It also indicated that there is a 
relationship between the dependent variable of GDP and 
independent renewable energy sources, and indicated the formation 
of total fixed capital and the labor force in the long term. Moreover, 
the results show that there is a higher correlation between 
renewable energy consumption and economic growth for countries 
with higher GDPs, than for those with lower GDPs.  

The study of Salim et al. (2014) also specialized in analyzing 
data for OECD countries for the period 1980-2011. The study 
concluded that there is a long-term relationship linking energy 
consumption (green and traditional) with industrial production and 
economic growth. In addition, evidence was found for a 
bidirectional relationship between traditional energy consumption 
and short-run GDP growth. 

Regarding Egypt, the study of Ma & Qamruzzaman (2022) 
revealed that the feedback hypothesis explains the relationship 
between technological innovation and environmental sustainability 
[TI←→EF] in Egypt and ecological footprint and urbanization in 
Egypt and Ethiopia. Moreover, unidirectional causality runs from 
ecological footprint to renewable energy consumption in Egypt and 
Ethiopia. Raihan et al. (2023) put forward policy recommendations 
in the areas of low-carbon economy, promoting renewable energy 
use, sustainable tourism, and climate-smart agriculture, which 
would ensure environmental sustainability by reducing emissions 
in Egypt. Hassanein Muhammad (2022) explores the impact, 
challenges, and opportunities associated with the green economy in 
Egypt. The environmental impact of the green economy in Egypt 
encompasses reduced carbon emissions through the adoption of 
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renewable energy sources and the conservation of natural 
resources. By promoting sustainable practices, such as efficient 
water management and waste management, Egypt can mitigate 
climate change effects and safeguard its biodiversity. From an 
economic standpoint, green economy offers opportunities for job 
creation in sectors such as renewable energy, energy efficiency, 
waste management, and sustainable agriculture. This transition can 
contribute to reducing unemployment and poverty rates, while 
fostering innovation and technological advancements in green 
technologies. Moreover, green economy can attract investment and 
stimulate economic growth, positioning Egypt as a leader in 
renewable energy production. Sarhan (2023) explores Egypt’s 
efforts to transition towards a green economy essentially by 
decoupling GDP growth from carbon emissions, highlighting the 
progress made so far and the challenges ahead. The paper presents 
an overview of the various policy initiatives, investment strategies, 
and technological advancements that Egypt has employed to reduce 
its carbon footprint and promote sustainable development. His 
paper recommends that Egypt adopt a complementary strategy that 
integrates climate action into its broader development objectives, 
which would require concerted efforts from various stakeholders. 
Furthermore, Egypt needs to continue implementing sustainable 
policies and innovative solutions to reduce its carbon footprint, 
while promoting economic growth.  

Ibrahiem (2015) examines the relationship between renewable 
electricity consumption, foreign direct investment and economic 
growth in Egypt. In this regard the study uses Auto Regressive 
Distributed Lag (ARDL) bound testing approach over time series 
data from 1980 to 2011. The empirical findings reveal that the 
variables in the study are cointegrated, indicating the existence of 
long-run relationship among them. Sharaf (2016) investigates the 
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causal relationship between energy consumption and economic 
growth in Egypt during the period 1980-2012, within a multivariate 
framework by including measures for capital and labor in the 
aggregate production function. The findings of this study provide 
empirical evidence that energy conservation policy has no negative 
effect on the growth prospects of the Egyptian economy in the 
long-run. Fawaz (2014) studied the economics of solar energy as 
renewable energy and the economic implications of its investments 
in Egypt. He concluded that the current global energy system based 
on fossil fuels will not meet the growing demand for energy in 
Egypt in the future, and that there are no sufficient policies and 
legislation to encourage investment in solar energy in Egypt. 
Meanwhile, the purpose of this study is to construct a green 
economy index to measure the level of transition to a green 
economy using econometrics models. 

 

3. Renewable Energy and Transition to a Green Economy in 
Egypt 

The environment depends on the economy to provide the 
capabilities that work to protect the environment, as well as to 
improve its quality; as a result, any damage to the environment as a 
result of misuse of resources, negatively affects those resources, as 
well as the level of economic activity. Accordingly the existence of 
economic activity and its ability to grow and continue depends on 
the ability of the environmental system, which is based on 
providing resources and eliminating waste. Therefore, green 
economy is considered a basis for achieving development and 
social justice, through the peaceful management of natural 
resources and ecosystems, in light of the environmental conditions 
that society is going through (Khidr, 2017). 
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3.1. The Concept of Green Economy 

The word green means everything that is in the environment, but on 
the condition that it is friendly to it and does not cause pollution to 
it, or at least does not add or increase more burdens on the 
environment that harm it or lead to its deterioration. The economic 
aspect of the environment takes many forms, including 
groundwater, minerals in quarries, soil, air, forests and trees, and 
all of this applies to the rule in order to achieve economic 
development. Therefore, green economy appeared to preserve the 
environment, and to protect the global environment from 
deterioration (United Nations Environment Program, 2011). 

The Green Economy Initiative of the United Nations 
Environment Program defines green economy as an economy that 
leads to the improvement of human well-being and social equity, 
while working to reduce environmental risks and ecosystem 
degradation, therefore leading to reduce carbon dioxide emissions. 

Green economy is a new model of fast-growing economic 
development, whose basis is lies on a complete knowledge of 
environmental economics, which aims to address the mutual 
relationship between human economies and the natural ecosystem, 
and to show the adverse impact of human activities on the 
ecosystem, such as climate change, global warming, which is the 
opposite of the model known as the black economy, whose basis is 
based on fossil fuels, such as coal, oil and natural gas (Khanfar, 
2014). The concept of green economy includes three basic elements 
or indicators (UNEB, 2009), namely: 

 Environmental elements: reducing carbon dioxide in the air, 
protecting biodiversity and ecosystems, and achieving 
optimal use of energy and natural resources. 
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 Social elements: represented in creating suitable job 
opportunities (that do not pollute the environment), 
achieving justice for countries and future generations, 
reducing poverty, increasing welfare, improving the 
standard of living, working to provide social protection, and 
access to appropriate basic services. 

 Economic elements: represented in driving innovation, 
encouraging technology transfer, maintaining the continuity 
of economic growth, and working to achieve sustainable 
development. 

It can be argued that a green economy consists of: 

a. Creating new green opportunities, meaning providing new 
economic and social opportunities based on new green activities 
which guarantees: 

 Improving trade flows, with a focus on goods and services 
that serve the environment. 

 Production and distribution of renewable energy. 
 Innovation, research and development, technology transfer, 

and business growth. 

This achieves many benefits, including promoting low-carbon 
activities, opening new areas for economic growth, providing new 
job opportunities, and new sources of income. 

b. Making existing economic activities more environmentally 
friendly, in the sense of greening economic activities. This achieves 
many benefits, including reducing carbon emissions, improving 
public transportation, reducing water waste, improving food 
security, and reducing agricultural land degradation and 
desertification (Nefadi, 2017). 
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3.2. The Most Important Characteristics of the Green Economy 

Green economy aims to promote sustainable development through 
the adoption of sound economic policies that preserve the 
environment and limit its deterioration as a result of climate 
changes, in addition to striving to limit the worsening effects of 
poverty in many countries. Green economy is characterized by a 
series of characteristics, the most important of which are the 
following (United Nations Environment Programme, 2011): 

 Green economy is a means to achieve sustainable 
development, and is not a substitute for it. 

 Green economy works to achieve integration between the 
dimensions of sustainable development. 

 The necessity of adapting green economy from the national 
priorities and conditions. 

 The need to apply the principle of shared responsibilities 
between the concerned agencies of the state. 

 Green economy focus on resource efficiency and 
sustainable consumption and production patterns. 

 Green economy is central to reducing poverty. 
 Green economy preserves the sustainability of natural 

resources. 
 

3.3. Efforts to Move towards a Green Economy in Egypt 

Egypt's Car Exchange and Recycling Program: The Ministry of 
Finance, in cooperation with the private sector, some commercial 
banks, and an insurance company, facilitated the process of 
exchanging and recycling cars. Commercial banks reduced the 
interest rate in order to increase the demand for loans; forty-one 
thousand cars were exchanged, which helped reduce carbon 
dioxide emissions by sixty-one thousand tons annually. 
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Egyptian Pollution Control Project: The Environmental Affairs 
Agency established this project with the aim of improving public 
information, and it also worked to spread environmental awareness, 
and shed light on environmental problems related to industry in 
Egypt. 

Cleaner Production Center: The Ministry of Trade and Industry, 
in cooperation with the United Nations Industrial Development 
Organization, established the Cleaner Production Center to work on 
providing services to the industrial sector in Egypt, which are: 

 Providing technical assistance to the Egyptian industry 
through clean production programs, and providing studies 
showing the impact of various industries on the 
environment. 

 Providing assistive technology for the use of chemicals, for 
example managing industrial waste and recycling it. 

 Providing financial advice and acting as an intermediary to 
provide access to loans from the World Bank and the 
German Technical Cooperation Agency (GTZ). 

 Providing training programs and working on participating in 
international projects. 

Onera Systems company: It was established by the Middle East 
Engineering and Communications Company (MEET), an Egyptian 
joint stock company specialized in renewable energy equipment, 
including solar system, wind system, and fuel cells (Khanfar, 
2014). 

 

4. Description of the Model  

The standard study was applied to Egypt as a developing country 
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during the period from 2000 to 2020, and the time period was 
chosen according to the availability of data from the World Bank. 
The study is based on the impact of using renewable energies for 
the transition to a green economy, which is done through the use of 
the neoclassical production function. The study also relies on local 
reports of the Public Authority for Renewable Energy, as well as 
reports of the Ministry of Electricity and Energy, and the Ministry 
of Environment. The study is also based on related research papers 
and periodicals in Arabic and English. Therefore, the main 
hypothesis is that there is a positive statistically significant 
relationship between the consumption of renewable energy and the 
green economy index in Egypt.1 The general form of the model can 
be formulated as follows: 

(3)       GEIt = Kβ1
t   L

β2
t  REβ3

t NREβ4
t 

 

5. The Results of Estimating the Standard Model 

This part of the study presents the stages of the estimation process 
on time series data from 2000 to 2020. The first steps are to test the 
stability and stillness of the time series, because this stage is 
important in order to determine the quality of the model. The study 
then moves on to examine causality between the model variables, 
in addition to using the relationships that can be linked by studying 
the simultaneous integration relationships of the Johanson test for 
the model variables in the long run. Before this, important tests will 
be presented, which have priority to prove the correctness of the 
study model, represented in the descriptive statistical tests of the 
explanatory variables. 

                                                                                                          
1. Data Bases: The World Bank, n.d.; WorldOmeter, n.d.; Courshero, n.d.; 

ychart, 2022 
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5.1. Descriptive Analysis of Variables 

First, it is necessary to conduct a set of descriptive statistical 
analyzes on the variables represented in the study model, which is 
illustrated in the following table: 

Table 2. Descriptive Statistics for Study Variables 

Variables Variable 
Number 
of Years Average 

Standard 
Deviation Min Max 

Variable 
Green 

economy 
index 

21 2145 469 1480 2986 

Independent 
variables 

Gross capital 
formation 

21 26492 14715 8155 53530 

employment 21 23.35 5.16 15.50 29.97 

Non-
renewable 

energy 
consumption 

rate 

21 2.56 0.98 1.25 4.29 

Renewable 
energy 

consumption 
rate 

21 0.17 0.03 0.12 0.22 

Source: Prepared by Author based on the Results of E-views 10 

 

Through the previous table, we have: 

- As for the Green economy index, the average of the index 
during the years of study reached 2145, while the standard 
deviation reached 769, the minimum was 1480 and the maximum 
was 2986., which indicates that green economy index increased 
steadily during the period from 2000 to 2020, with the exception of 
2012, representing the January 25 revolution, which affected the 
Egyptian economy. 
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- As for the total capital, the average total capital during the 
study period reached 7747 dollars, while the standard deviation 
amounted to 26492 million dollars, the minimum was 53530.75, 
and the maximum was 8155 million dollars. This indicates that the 
total capital formation during the study period fluctuated steadily 
during the period from 2000 to 2020. 

- Employment during the study period reached 23.35 million 
workers, while the standard deviation was 5.16, the minimum was 
15.50 and the maximum was 29.97. 

- As for non-renewable energy consumption, the average non-
renewable energy consumption reached 2.56, while the standard 
deviation reached 0.98, the minimum was 1.251, and the maximum 
was 4.29. As a result, non-renewable energy consumption was 
steadily increasing during the study period. 

- For the consumption of renewable energy, the average 
consumption of renewable energy reached 0.17, while the standard 
deviation was 0.033, and the minimum and maximum were 0.22, 
which indicates that the consumption of renewable energy 
increased with fluctuation during the study period. 

 
5. 2. Testing the Stability and Static Variables of the Standard Model 

In order to estimate the models for the time series data, the 
methodology used requires us to start by first studying the stability 
of time and sectional series for the various variables of the model 
for this study, and then moving on to study the long-term 
relationships and simultaneous integration tests for the variables 
that have the same degree of differentiation, which could be done 
by using a number of developed tests to analyze and examine the 
unit root of time series data. 
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Econometrics assumes that the variables are stable in mean and 
variance, so the stability of the variables used in measurement must 
be studied. Where performing regression using the method of least 
squares "OLS" without ensuring the stability of the variables leads 
to what is known as Spurious Regression, and the stability of the 
variables or time series (Brockwell & Davis, 1996) can be 
confirmed by applying the Augmented Dickey-Fuller (ADF) test 
and Phillips Perron (PP) test, which are known as unit root tests 
using fixed limit and time. The two tests differ in that in the first 
one, the data is assumed to be homogeneous and parametric, while 
the second test assumes that the data is non-parametric (Jain & 
Chetty, 2020) and the PP test takes into account errors with 
heterogeneous variance; Where these tests were applied on each 
variable separately, we reached the results shown in the table 3 in 
appendix. From this test, it can be noticed that the time series are 
all unstable at the level, which means there is a unit root problem 
(Prop** > 0.05), and these variables became stable after making the 
first differences, and they became integrated of the first degree 
(Prop**< 0.05). This is due to the nature of these variables; These 
variables had many fluctuations during the study period due to the 
increase in the study period. 

By applying the Philips-Perron (PP) test (table 4 in appendix), 
results became similar to the results of the Augmented Dickey-
Fuller (ADF) test. This means that the time series of variables were 
unstable at the level, and became stationary at the first differences, 
which indicates the possibility of a long-term relationship. 
Therefore, the simultaneous integration test will be used between 
the variables (Co-integration test) to determine whether there is a 
long-term relationship (Das, 2019), since in the case of a long-term 
equilibrium relationship using the Vector Error Correction Model 
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(VECM), and in the absence of a relationship long-run equilibrium, 
vector autoregressive model is used. 

 

5. 3. Study the Simultaneous Co-integration Relationship between 

Variables 

After conducting stability tests, and with the presence of some 
unstable variables that are integrated of the same degree, the 
following step is to test the simultaneous integration relationships 
between these variables using the Johansson test, which is based on 
unit root tests for the estimated residuals, and the VAR 
autoregressive model is used to determine the best lag period 
(Mills, 2015). 

To determine the maximum lag period, we can rely on the 
number of years in the sample (t = 31), and the number of model 
parameters (k-1 = 4), and based on the E-views 10 data, we find 
that the maximum lag period is (Lag = 3) (Dhuria & Chetty, 2018). 

To choose the appropriate lag period, the period in which the 
majority of tests are significant is chosen. This means that if three 
or four out of four parameters show the same number of laggards, 
they are selected*.  

 

5. 4. Estimation of the VECM Model 

The VECM is an error correction model, used to study the long-
term equilibrium relationship between variables. In this model, the 
presence of co-integration is required, and VECM is based on 
restricting the long-term relationships of the variables (Al-janabi, 
2020). The co-integration term is known as the error correction 
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term; the deviation from long-run equilibrium is gradually 
corrected through a series of partial short-run adjustments. From 
the above, the existence of a co-integration relationship between 
the variables would be proved, so we will apply the Vector Error 
Correction Model (VECM). Then the long-run co-integration 
equation can be written as follows: 

LN_GEIt-1 = -6.17 +0.23 Ln Kt-1 + 1.4 Ln Lt-1 + 1.24 Ln REt-1 – 
1.55 Ln NREt-1 

Results (table 5 in appendix) indicate that both work and 
consumption of renewable and new energy positively affect the 
green economy index, while non-renewable energy consumption 
negatively affects the green economy index, and this result is 
consistent with what is stated in economic theory. The consumption 
of non-renewable energy leads to an increase in carbon dioxide 
emissions, which is a negative component of the green economy 
index. 

VECM model estimates and results (table 6 in appendix) show: 

 The Green economy index is positively affected by the 
previous value in the previous year, while it was negatively 
affected in the previous year. 

 Capital positively affects the green economy index during 
the previous year and the year before that. 

 As for the renewable energy variable, it negatively affects 
in the first time period and positively in the second time 
period. 

 As for non-renewable energy, it has a positive effect during 
both periods. 
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5. 5. Studying the Causal Relationship between Variables 

Granger Causality Test is done. Causality in economics refers to 
the ability of one variable to predict (cause) another variable. This 
test focuses on the direct relationship between variables and their 
direction (unidirectional or bidirectional) (Greene, 2017). Using the 
E-views 10 program reveals (table 7 in appendix) that there is a 
unidirectional causal relationship between the logarithm of the 
green economy index and the logarithm of capital at a significance 
level of 5%, while there is no causal relationship between the 
logarithm of the green economy index and the logarithm of work at 
a significance level of 10%. There is a two-way causal relationship 
between the logarithm of the green economy index and the 
logarithm of non-renewable energy use at a significance level of 
10%. There is a unidirectional causal relationship between the 
logarithm of the green economy index and the logarithm of 
renewable energy at a significance level of 10%. 

 

6. Conclusion and Recommendations 

By constructing a green economy index to measure the level of 
transition to a green economy, this paper adopts a model to explore 
the short-term and long-term relationship between renewable 
energy consumption and the green economy index. This study 
defines the green economy index for Egypt as a dependent variable, 
while renewable energy consumption, non-renewable energy 
consumption, labor and capital were chosen as independent 
variables to establish the co-integration relationship between 
variables. The key findings of this research are summarized below: 

First, the consumption of renewable energy can effectively 
increase the level of development of green economy in the short 
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and long term. There is also a two-way causal relationship between 
the two variables, which means that they are important to each 
other. Second, improving capital spending and increasing 
employment led to an increase in the green economy index. Third, 
the effect of non-renewable energy on the green economy index is 
inverse, although there is a direct relationship between non-
renewable energy consumption and total energy consumption. 

Based on the above results, the following recommendations can 
be made: 

The development of the green economy cannot depend on the 
behavior of renewable energy consumption; investment in the 
green economy should also be specifically considered, and it is 
necessary to consider the green credit policy of the government and 
financial institutions in order to maximize the enhanced effect of 
renewable energy investment on the green economy. Green credit 
means that the bank takes the information related to the project and 
its operating company as the inspection standard in the process of 
lending, and then makes a loan decision. Green credit expects to 
rationally allocate credit funds through differentiated credit 
services, which will eventually lead to coordinated progress 
between finance and environmental protection. Prior studies have 
found that green credit helps banks avoid environmental risks, 
firms' green transformation and sustainable economic development 
(Yao et al., 2021). The greater the investment in renewable energy 
and thus the consumption of renewable energy in the long term, the 
higher the level of development of green economy, which means 
the flow of green credit resources to the renewable energy industry 
helps to promote green economic development. Therefore, the 
government must develop a series of incentive measures to support 
and encourage investment in financing renewable energy. 
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The government should also pay attention to the fundamental 
and guiding role of large enterprises in promoting renewable 
energy consumption and the development of green economy, and 
fully mobilize the enthusiasm of all types of enterprises in 
promoting the development of green economy. 
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Appendix 

 

Table 3. Augmented Dickey-Fuller (ADF) Test of the Study’s Variables and 

Their Stability 

Test type
 

None Trend & Intercept 
variables **.Prob Statistic **.Prob Statistic 

Ln (GEI) 
Level (0) 3.20 0.99 -3.005 0.147 

First differences (1) -1.08 0.24 
-3.54 0.054 

Ln(K) 
Level (0) 1.88 0.98 -3.08 0.12 

First differences (1) -3.48 0.001 -3.96 0.021 

Ln(L) 
Level (0) 2.06 0.98 1.46 1.0 

First differences (1) -1.02 0.26 -4.06 0.017 

Ln(NRE) 
Level (0) 4.39 0.99 -2.60 0.28 

First differences (1) -0.65 0.42 -4.71 0.0040 

Ln(RE) 
Level (0) -1.86 0.06 -3.09 0.12 

First differences (1) -6.22 0.00 -5.68 0.0004 

Source: Prepared by Author Based on the Results of E-views 10 

 

Table 4. Philips-Perron (PP) Test of the Study’s Variables and Their Stability 

Test type None Trend & Intercept 
Variables **.Prob Statistic **.Prob Statistic 
Ln (GEI) Level (0) 5.5 0.99 -2.2 0.46 

First differences (1) 0.014 -3.41 0.24 -1.07 
Ln(K) Level (0) 0.30 -2.53 0.96 1.58 

First differences (1) -3.52 0.001 -3.93 0.022 
Ln(L) Level (0) 3.82 0.99 1.18 0.99 

First differences (1) -1.94 0.05 -4.23 0.01 
Ln(NRE) Level (0) 3.99 0.99 -2.67 0.25 

First differences (1) -3.31 0.001 -6.81 0.00 
Ln(RE) Level (0) -5.99 0.00 -3.48 0.058 

First differences (1) -6.28 0.00 -15.46 0.00 

Source: Prepared by researcher based on the results of E-views 10
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Table 5. Results of the Co-integration Equation 

CointEq1 Co-integrating Eq

1.00 LN_GEI_(-1)

0.23 LN_K(-1)

(0.026)

[8.80]

1.23 LN_RE_(-1)

(0.10)

[ 11.29]

1.39 LN_L_(-1)

(0.27)

[ 5.15]

-1.54 LN_NRE_(-1)

(0.16)

[-9.32]

-6.175 C

(0.63)

[-9.70]

Standard errors in ( ) & t-statistics in [ ] 

Source: Prepared by Author Based on the Results of E-views 10 
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Table 6. VECM Model Estimates and Results 

D(LN_GEI_) Error Correction
- 0.14 CointEq1
(0.05)

[ -2.56]
0.63 D(LN_GEI_(-1))

(0.22)
[ 2.87]
-0.012 D(LN_GEI_(-2))
(0.24)
[-0.05]
0.02 D(LN_K(-1))

(0.02)
[ 1.29]
0.01 D(LN_K(-2))

(0.01)
[ 0.54]
-0.14 D(LN_RE_(-1))
(0.07)
[-2.02]
0.03 D(LN_RE_(-2))

(0.05)
[0.63]
0.14 D(LN_L_(-1))

(0.15)
[ 0.93]
-0.31 D(LN_L_(-2))
(0.16)
[-1.91]
0.11 D(LN_NRE_(-1))

(0.09)
[ 1.26]
0.063 D(LN_NRE_(-2))
(0.07)
[ 0.80]

Standard errors in ( ) & t-statistics in [ ] 

Source: Prepared by Author Based on the Results of E-views 10
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Table 7. Causality Test between the Dependent Variable and the  

Independent Variables 

Prob. F-Statistic Null Hypothesis:

0.25 1.43 LN_K does not Granger Cause LN_GEI_ 

**0.02 4.29 LN_GEI_ does not Granger Cause LN_K 

0.52 0.66 LN_L_ does not Granger Cause LN_GEI_ 

0.94 0.052 LN_GEI_ does not Granger Cause LN_L_ 

**0.003 7.04 LN_NRE_ does not Granger Cause LN_GEI_ 

*0.07 2.87 LN_GEI_ does not Granger Cause LN_NRE_ 

0.30 1.23 LN_RE_ does not Granger Cause LN_GEI_ 

*0.07 2.94 LN_GEI_ does not Granger Cause LN_RE_ 

** Significant at 0.05 

*Significant at 0.1 

Source: Prepared by researcher based on the results of E-views 10 
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