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Abstract

Energy is a input in the production sector and used in the distribution and consumption of
many goods and services, which should be used optimally. One of the indicators showing
the optimal use of energy input is the EIl. Obviously, the lower the El, it means that less
energy has been used for each unit of production of goods and services. Several factors can
be mentioned that affect El, of which innovation is one of the key ones. Purpose of this
article is to investigate the influence of several factors on El in selected countries of the
MENA region during the period of 2010-2020. The panel data model for 13 selected
MENA countries have been used. The results show that the influence of control variables
including "government consumption expenditure”, "energy price" and "trade openness" on
El is negative and significant. The findings of the first model indicate a negative and
significant effect of the Oll on El, and the estimation results of the second and third models
also indicate a negative and significant effect of the innovation sub-indices (ICT and
financial access) on the energy intensity of the selected countries in the period. is under
investigation. Considering the findings of the research, it is recommended that the
economic policy makers pay special attention to the category of innovation and place their
investments and policies with more focus in this area, because according to the findings of
the research, innovation is an effective factor in reducing energy intensity.

Introduction

One of the important inputs of production in the economy, which performs the basic role,
is the input of energy. Whenever the necessary amount of energy is available to the
countries, one of the prerequisites for economic growth is provided, but if the energy
input is used improperly and inefficiently, it causes destructive environmental and non-
economic consequences. As a result, it is very important to pay attention to improving
energy efficiency and factors affecting energy intensity, especially in countries that have
rich energy resources. Energy consumption intensity index is one of the important and
key indicators to determine the level of energy efficiency in the economy of countries.
The smaller the energy intensity index is, the less energy is used to produce each unit of
product, and the larger this index is, the more energy is used to produce one unit of
product. It is natural that it is necessary to reach an effective policy that leads to an
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increase in energy efficiency by identifying factors affecting the intensity of energy
consumption. Regarding the importance of the energy intensity index, it should be noted
that various international institutions such as the International Energy Agency and the
Department of Social and Economic Affairs of the United Nations have identified this
index as one of the important indicators for sustainable development. Contemplation in
economic studies indicates a diverse range of variables and economic policies affecting
the energy intensity index, but what separates the present study from other studies is the
attention to the role of innovation in changes in energy intensity. In the current study, in
addition to examining the role of control variables in energy intensity, it is specifically
addressed to the role of innovation and its two sub-indices (information and
communication technology and financial access) in the average changes in energy
intensity of selected countries in the MENA region during the period of 2010-2020. To
achieve the aim of the present study, the panel data of the selected countries of Mena
region and the method of generalized moments have been used. Therefore, the main
question of this article is to examine how the general innovation index, the information
and communication technology index, and the financial access index (in the form of
three separate models) affect energy intensity in selected countries of the MENA region.

Methods and Material
According to the purpose of the research and in order to investigate the factors affecting
energy intensity in the selected countries of MENA, multivariate regression analysis has
been used. The general form of the model, where Y represents the dependent variable, X is
the matrix of independent variables, t_t is the time fixed effects, p i is the cross-sectional
fixed effects and ¢ is the residual term, as follows.

Ye=a+pXy+p+1+ &
In which, Elit indicates the intensity of energy consumption of country i in year t, Govit the
final consumption expenditure of the government of country i in year t, EPiit energy price
index (the ratio of electricity price to consumer price index) of country i in year t and
Tradeit The economic openness of the country is in the year of the year.

The statistical sample of the current study includes 13 selected countries of the MENA
region, which have been investigated in the period of 2010-2020, the impact of factors
affecting energy intensity with emphasis on innovation indicators. The research method is
based on the panel data approach and the method of estimating generalized moments.

Results and Discussion

According to the findings from the estimation of the research models, the highest
influence of the average energy intensity (selected countries investigated in the studied
period) is related to the first interval of energy intensity, that is, the energy intensity of
the previous period has the greatest effect on the energy intensity of the next period. The
reason for this effect is related to the stability of the structure of production activities
using energy input in the short term. The variable coefficient of EI(-1) in all three models
is a high figure, which confirms the aforementioned point. As for other variables, their
negative and significant impact on energy intensity can be seen.

As can be seen, on average and in the case of the selected countries of the MENA
region, the government's final consumption expenditure has a negative and significant
effect on energy intensity. Given that the increase in government spending on the one
hand leads to an increase in demand and therefore an increase in production, and as a
result, it leads to a decrease in energy intensity, and on the other hand, an increase in
production is realized through the channel of increasing demand for production inputs,
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including energy, which means an increase energy consumption and reduction of energy
intensity, so the aforementioned result was expected.

The impact of the energy price index on the energy intensity of the selected countries in
the MENA region is also negative and significant. The negative sign is completely
unexpected because an increase in the price of any production input, including energy,
leads to a decrease in demand for it and thus a decrease in energy intensity, although it is
clear that a decrease in demand for energy input can also lead to a decrease in GDP and to
lead to an increase in energy intensity, but in any case, the sum of these two effects
confirms the negative effect of the energy price index on energy intensity. According to the
findings, the effect of the degree of trade openness on the energy intensity of selected
countries in the MENA region is also negative and significant. The negative coefficient of
this variable indicates the fact that commercial openness is a potential capacity for foreign
direct investment and therefore provides the possibility for selected countries to use the
technologies of developed countries to reduce dependence on Use inputs such as energy.
The findings indicate a negative and significant impact of innovation on energy intensity in
selected countries of MENA region. The growth and expansion of innovation in the form
of the general index of innovation has the main effect on improving the productivity of all
production factors, including energy input, and therefore improving energy efficiency can
lead to optimal use of energy and therefore will reduce energy intensity.

Conclusion

Considering the importance of energy as a production input as well as being used in the
distribution and consumption of almost all goods and services on the one hand and its
optimal use in order to reduce the intensity of energy consumption on the other hand, in
the present study the factors affecting energy intensity with emphasis Innovation was
discussed. The aim of conducting this research was for the selected countries of MENA
region because these countries, including Iran, have almost similar economic structures.
Therefore, the impact of factors affecting energy intensity with emphasis on innovation
in this group of countries during the period of 2010-2020 was investigated using the
generalized moments method. In addition to the general index of innovation as the main
variable of the research, two other variables called "information and communication
technology" and "financial access" were also used as sub-indices of innovation. Also,
control variables including government final consumption expenditures, energy prices
and degree of trade openness were also used so that the specification of the model does
not face problems. The results of the estimation of the three models for the selected
countries of the MENA region during the period of 2010-2020 show that in all three
models, the major part of the energy intensity is explained by the energy intensity of the
previous year. Secondly, the impact of all three control variables, including government
final consumption expenditures, energy price index, and degree of trade openness, on
energy intensity is negative and significant. Thirdly, the impact of the general index of
innovation as the main variable of the research on the energy intensity of the group of
selected countries under investigation is negative and significant. are reviewed.
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