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ABSTRACT

Finding renewable resources against depleted resources has become very important in almost every field. Especially in the energy sector, the availability
of renewable energy sources is of great importance. The aim of this study is to measure the effect of the renewable energy sector of Kazakhstan and
Kyrgyzstan, which are selected Turkish states, on the growth of the economy. The data included in the analysis cover the period from 1996 to 2018.
The variables included in the analysis as economic growth and renewable energy consumption were subjected to a series of assumption tests. As a
final step, a conclusion was reached by applying regression analysis. It has been determined that there is a positive relationship between the economic

growth in both countries and the renewable energy consumed in this country.
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1. INTRODUCTION

The increase in human needs also affects the increase in the amount
of production. Energy resources are needed for production to meet
human needs. For a long time, people were exhausted, that is, they
depended on traditional energy sources. Today, states are doing a
series of studies in terms of access to renewable energy and they
use renewable energy in their energy consumption. Renewable
energy sources are very important, especially for countries that do
not have access to traditional energy sources. Energy is a Greek
word and it is used as interior, work and ergon in meaning. Energy
can be defined as the ability to do work and produce heat. In the
process from antiquity to the present, energy has made progress
starting from human labor, depending on the diversification of
people’s needs and technological developments (Demirbas, 2002;
Cinar and Oz, 2017; Tutar et al., 2022).

The realization of economic growth is among the main goals
that almost every country wants to achieve. For this reason,

economic growth is affected by many positive or negative factors
(Huseynli, 2022a). There are many studies in the literature on
economic development (Gong et al., 2012; Huseynli, 2022b;
Pomi et al., 2021).

We can examine energy sources in two parts. These can be
considered as primary and secondary energy sources. Primary
energy sources are fossil energy sources (coal, oil, natural gas).
Secondary energy sources are renewable energy (hydroelectric
energy, geothermal, wind, etc.) sources. The fact that primary
energy resources are scarce in the world and that they are not
distributed unequally, their consumption is increasing due to
the increasing population and industrialization of the countries,
which directs investors to renewable energy sources. Recently,
energy scarcity in the world and consuming more energy than
produced energy has become a problem for countries. Biomass,
solar, geothermal, wind, alternative or renewable energy sources
that can be used instead of fossil fuels in order to reduce the use
of fossil fuels in order to eliminate the problems experienced
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with the increasing demand for the use of oil and natural gas
and especially the increase in the prices of fossil fuels with the
continuous oil crises. The importance of energy resources such as
hydroelectricity is increasing day by day. In general, renewable
energy sources can be considered as a common feature that they
can renew themselves, exist in almost every country, are easy to
supply and have less damage to the environment than fossil fuels
(Cinar and Oz, 2017; Alibabalu and Sarkhanov, 2022).

The use of energy consumption as such an important input for
countries and the relationship between economic growth and
energy consumption have also increased in studies that deal
with economic analysis. The aim of the studies on this subject
is to reveal the effect of energy consumption on economic
growth and to reveal how it affects the policies and investments
to be implemented together with the relations found. Putting
the results of the researches forward as a policy proposal and
increasing the investments to be made in renewable energy
resources and their implementation together with the provision
of their use will provide economic growth for Kazakhstan and
Kyrgyzstan.

In our study, the effect of renewable energy sources, which are
handled annually between 1996 and 2018, on economic growth
is investigated. The effect of renewable energy resources on
the economy of Kazakhstan and Kyrgyzstan is analyzed by the
regression method. According to the hypothesis of the research,
there is a relationship between renewable energy consumption
and economic growth.

2. THEORETICAL BACKGROUND

Whether there is a relationship between economic growth and
energy consumption, and if so, the direction of this relationship is
of great importance in energy policy decision-making in countries
where the state plays an active role in energy markets. If there is
a relationship from energy to growth, protectionist policies such
as energy taxes, energy savings and energy prices will have a
negative impact on growth (Aytag, 2010; Durgun and Durgun,
2018). In studies on the relationship between energy consumption
and economic growth, some studies have found causality between
economic growth and energy consumption, while some studies
have not found causality. The work done can be briefly summarized
as follows:

The first study for energy consumption and economic growth was
in 1978 Kraft and Kraft (1978) investigated economic growth and
energy consumption using the Sims causality method in their study
in the USA for the 1947-1974 period. As a result of the research, it
was revealed that there is a unidirectional causality running from
economic growth to energy consumption.

Akarca and Long (1980) found no causality between economic
growth and energy consumption with Granger causality for
the 1973-1978 periods in the USA in their study. After these
studies, there is a rapid increase in the number of similar studies.
Hamilton (1983), in his study, used the Granger causality test
by considering the 1948-1972 periods in the USA and revealed

that energy prices are the cause of economic growth, not energy
consumption.

Burbridge and Harrison (1984) found that the energy price had
an effect on economic growth for the USA, Japan, Germany,
England and Canada using the Sims technique for the 1961-1982
period Yu and Hwang (1984) used the 1947-1979 period data
for the USA in his study, using the Sims technique for economic
growth, in addition to the employment variable. No causality was
found between growth. Stern (1993) concluded that energy use
is a cause of economic growth in the study she conducted in the
USA between 1947 and 1990 using the Granger causality test.

In Masih and Masih (1996) studies, for India, Pakistan, Indonesia,
Malaysia, Singapore and the Philippines, between 1955 and 1990
and using cointegration and Granger causality, between energy
consumption and economic growth India, Pakistan and Indonesia
cointegrated but Malaysia There is no cointegration in Singapore
and the Philippines, causality is from energy to economic growth
in India, and from economic growth to energy consumption in
Pakistan and Indonesia. Agell and Butt (2001) in their study, took
the 1955-1996 periods for Pakistan and concluded that the Granger
causality was from economic growth to energy consumption
with the Hsiao method. Paul and Bhattacharya (2004) found
bidirectional causality between energy consumption and economic
growth using cointegration and Granger causality for India.

In the research conducted by Syzdykova (2020) on Kazakhstan,
the importance of renewable energy resources in the development
and development of the region’s renewable energy potential was
emphasized. Kog¢ and Saidmurodov’s (2018) research on Central
Asian countries, including Kazakhstan and Kyrgyzstan, concluded
that there is no causality between economic growth and electrical
energy consumption. Akyol and Agirkaya (2021), as a result of
their study on OECD countries, concluded that the implementation
of policies that will encourage renewable energy consumption will
contribute to economic growth. As a result of another study on
Central Asia by Syzdykova (2018), it was determined that there is a
bidirectional causality between energy consumption and economic
growth in these countries.

Similarly, studies on Kyrgyzstan are present, albeit a little.
Ravanoglu and Bostan (2019) determined that there is a long-term
relationship from energy consumption to growth as a result of their
study on Kyrgyzstan. Pirimbaev et al. (2020), it was found that
only oil consumption positively affects GDP per capita in the long
run. It has been concluded that if the share of renewable energy
sources in total energy consumption can be increased, Kyrgyzstan
can reduce its foreign trade deficits and use its resources more
efficiently.

In a study conducted by Huseynli and Huseynli (2022), the
relationship between Azerbaijan’s traditional energy production,
renewable energy production and unemployment rates between the
years 2005-2015 was examined. As a result of the study, a causal
relationship was found between unemployment and renewable
energy production, renewable energy production and traditional
energy production in Azerbaijan.
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3. RESEARCH METHODOLOGY

3.1. Purpose

Today, where renewable energy is important, its contribution to
economic growth is also important. The aim of this study is to
determine the share of renewable energy in the economic growth
of Kazakhstan and Kyrgyzstan. The data series used in the analysis
part of the study includes the years 1996-2018.

3.2. Data Set

The data required for the analysis were obtained from the World
Bank database. The data set covers the period from 1996 to 2018
and is included in the analysis annually. Before proceeding to the
regression analysis, a series of assumption tests were applied to
measure the reliability of the data.

3.3. Analysis Method

In the analysis part of the study, a series of assumption tests were
applied before the regression analysis. Since there are two data
sets, the simple regression method was preferred in the study.
Stata program was preferred for analysis. The purpose of using
the regression method is the assumption that one of the variables
among the data sets included in the analysis will affect the other
(Crouch et al., 1992; Anghelance and Anghel, 2014).

Literally, regression is the work and way of connecting one thing
to another. Scientific regression; It is the job of establishing a
relationship between a variable and another (or more than one)
variable and the type of relationship. Statistical regression; It
is defined as the dependency that emerges as a result of the
relationship between two variables and the interaction of their
values. If a single independent variable is used, they are called
univariate regression analysis, and if more than one independent
variable is used, they are called multivariate regression analysis.

The method that reveals the cause and effect relationship between
two variables, Y dependent and X independent variable, with a
linear model is called simple linear regression. If the number of
independent variables is more than one, multiple linear regression
is in question (Dogan and Yilmaz, 2017).

If we set up an equation for a simple Regression Model;
y=B, *BX+e (D

we get the result. There;

Y; The dependent variable is X Independent variable.

B,; It is a constant value and is the value of Y when X = 0.

B,; It is the regression coefficient. It expresses the change that
will occur in the dependent variable in response to 1 unit change
in the independent variable.

€; It is the random error term. It is assumed that the dependent
variable contains a certain error. There is no error in the argument.

4. ANALYSES AND RESULTS

If we set up an equation for the multiple regression model;

Y, =B, +BX, FBX, e+ BX, Tei=12,. . nj=12,(2)

In this study, a simple regression model was created to measure
the factors affecting economic growth as follows.

Growth (y)= 3, + B, renewable energy consumption (x) + € (3)

4.1. Multicolliearity Test

The Variance inflation factors for the independent variables (VIF)
test is used to measure the connectivity problem between the
variables used in the application. It is envisaged that the obtained
values will generally take a value up to 5. As can be seen from
Table 1, there is no multicollinearity problem between our data set.

4.2. Fixed Variance Test

The autocorrelation problem is important for the data set to be
analyzed. With the help of the Breusch-Godfrey LM test, it is
measured whether there is autocorrelation between the data. As
can be seen from Table 2, there is no autocorrelation problem
between these series. That is, the probability values of the data
showed a result greater than 0.05. In short, it is understood from
the table and probability values that there is no problem of variance
changing between the values.

4.3. Normality Test

Another important test during the required tests is the Shapiro-Wilk
W test. The Shapiro-Wilk W test measures the normal distribution
between error terms. Again, as can be seen from Table 3, our
probability value is greater than 0.05. This indicates that there is
a normal distribution between the error terms.

After the necessary assumption tests were applied, it was observed
that there was no problem for the analysis, and the last step was
regression analysis.

Based on the data in Table 4, it is seen that there is a significant
relationship between these series. The fact that the R? coefficient
takes a value of 0.3658 indicates that the model has the power to
explain the change in economic growth by 0.3658. It can be said

Table 1: VIF test results

renewable energy 1.00 1.00000 renewable 1.00  1.00000
consumption energy

consumption
Mean VIF 1.00 Mean VIF 1.00

Table 2: Breusch-Pegan/Cook-Weisberg Test Results

|

H_: Constant Variance

Variables: Fitted Values of GSYTH
Chi2 (1)=1.07

Prob=0.3012

Chi2 (1)=0.40
Prob =0.5662

Table 3: Shapiro-Wilk W test results

Error term
Kazakhstan 23 0.93499 1.700 1.080 0.14017
Kyrgyzstan 23 0.96988 0.785 —0.491 0.68845
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Table 4: Linear regression analysis result

R squared Adjtused R squared Prob>F
Kazakhstan
0.3658 0.3356 0.0022
GDP Standart error Coeff.
RE 0.302010 —0.105011
Kyrgyzstan
0.5475 0.5475 0.0001
GDP Standart error Coeff.
RE 0.906007 —0.456018

that the model gives significant results at the 95% confidence level.
We can say that the H, hypothesis is accepted for this country and
there is a significant relationship between economic growth and
renewable energy consumption in this country.

When we look at it from the perspective of Kyrgyzstan, we can
see that the model gives significant results like the previous
country. R? value of 0.5475 shows that the model explains the
variability in economic growth at a rate of 0.5475. Again in this
model, it can be said that the series gave significant results at
the 95% confidence level. We can state that the H, hypothesis is
accepted for this country as well, and that there is a significant
relationship between economic growth and renewable energy
consumption.

5. CONCLUSION

Renewable energy consumption, which is constantly growing
exponentially, has become an important issue for almost every
country. The development of the renewable energy sector is
especially important for the countries that depend on foreign
energy to be self-sufficient. In this study, the relationship
between renewable energy consumption and economic growth in
Kazakhstan and Kyrgyzstan was tried to be measured by regression
analysis. Annual data from 1996 to 2018 were used as the data
set. Before the regression analysis, a series of assumption tests
were applied. As a result of the latest regression analysis, it has
been determined that there is a linear positive relationship between
the dependent and independent variables of both countries. In
other words, it was concluded that the increase in renewable
energy consumption in both countries triggered economic growth
positively. The reason why the study was limited to 2018 was the
inability to reach the data in recent years for these countries. In
general, it is recommended to study by choosing more countries
and increasing the number of variables in order to make future
studies more comprehensive.
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