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Introduction

Energy poverty and lack of access to energy services are measured by indicators
such as the share of energy costs in the household expenditure basket, access to
water, access to electricity and gas for heating and lighting the home, heating
water and preparing food, and the quality of access to energy and its services. It
is one of the important dimensions of poverty in households experiencing
multidimensional poverty, which empirical evidence shows that a large number
of people in developing countries and some people in developed countries are
struggling with, and their health is negatively affected by very low energy
consumption, the use of dirty or polluting fuels, and a long time to collect fuel to
meet basic needs (Ministry of Cooperatives, Labor and Social Welfare, 1400).
Therefore, identifying the structural and institutional factors that create energy
poverty is very important and necessary.

On the other hand, the construction of facilities and the provision of technical
equipment necessary for the production of various forms of energy require
knowledge. In such a way that developed countries that have more knowledge
and capital have more ability to produce energy and face less energy poverty.
However, developing countries that lack knowledge and lack capital have less
ability to produce energy and face more energy poverty. The present study
emphasizes the role of knowledge as a reserve of accumulated information and
skills and attempts to examine and determine the impact of domestic research and
development activities, foreign research and development spillovers, and human
capital as components of knowledge production and application on energy
poverty. With the argument that increasing domestic research and development
activities, greater spillover of foreign research and development, and human
capital development through helping to discover new energy sources, building
modern and advanced equipment, improving energy production and transmission
methods, and increasing the qualitative level of exploitation of current energy
sources and producing renewable energies can make a significant contribution to
reducing energy poverty. In addition, increasing domestic research and
development activities, greater spillover of foreign research and development,
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and human capital development through improving the efficiency of energy
carrier consumption can also play an effective role in reducing energy
consumption by the wealthy, facilitating access to energy for the less wealthy and
reducing energy poverty (Khoshkalam Khosrowshahi, 2017).

The present study, which examines the impact of domestic research and
development activities, foreign research and development spillovers, and human
capital on reducing energy poverty, is of great importance and necessity due to
the increasing importance of the role of the knowledge-based economy in the
process of energy production, distribution, and consumption. Presenting the
results in the form of policy recommendations can be fruitful for policymakers in
planning to strengthen the factors that reduce energy poverty and eliminate the
factors that increase energy poverty in selected countries - especially selected
developing countries - and increase social welfare.?

Methodology

The present study is applied in terms of purpose and descriptive-analytical in
terms of nature and method. In terms of implementation, it has used multivariate
regression analysis, panel data model, and generalized moments method to
examine the interactive effect of institution and technological readiness on
technology spillover. The research model is a dynamic panel data model and its
mathematical expression is as follows:

In(CEPI;) = Bo + B1In(CEPI;—) + B,In(IRD;) + B3In(FRD;e) + B4In(HC;e)

+ B5In(GGye) + BeIn(Elir) + Use D
Findings
Table 1. Results of the research model estimation
Dependent variable: Pre-innovation-oriented Innovation-oriented
Energy poverty countries countries
Independent variables ¥ coefficient | t-statistic coefficient t-statistic
Ln CEPI (-1) *0.261 11.870 *0.186 8.091
LnIRD **0.036- 3.524- **0.022- 3.908-
LnFRD **0.048- -3.963 **0.042- 4.125-
LnHC **0.079- -3.116 **0.102- -3.861
ILnGG *0.081- -7.459 **0.039- -4.071
LnEl **0.012- -2.424 **0.053- -2.896
Sargan test statistic 3.452 0.535 4.176 0.629
AR(1) -3.06 0.000 -3.17 0.000
AR(2) -0.23 0.554 -0.28 0.616
Number of obs 374 425
Number of groups 22 25
Obs per group 17 17

The estimated results in the table above show that domestic research and

development with estimated coefficients of 0.036 and 0.022, foreign research and

development spillovers with estimated coefficients of 0.048 and 0.042, human
Y



capital with estimated coefficients of 0.079 and 0.102, good governance with
estimated coefficients of 0.081 and 0.039, and capital intensity with estimated
coefficients of 0.012 and 0.053 have a negative and significant effect on energy
poverty in the selected pre-innovation-oriented and innovation-oriented
countries, respectively.

Discussion and Conclusion

Therefore, based on the results obtained, it is suggested that: Pre-innovation-
oriented countries should strengthen the motivation for research and development
in all economic sectors in general and the energy sector in particular by providing
material and moral support to knowledge-based companies and domestic
researchers and researchers, so that in light of the application of the results of this
research, production methods can be improved, energy consumption can be
reduced, and per capita income can be increased, ultimately leading to the
reduction of energy poverty. Also, by strengthening trade relations and increasing
imports of intermediate and capital goods from innovation-oriented countries,
they should use their research and development results to strengthen their own
innovation and development systems so that the production of new, diverse, and
advanced technology-based products can be increased, and this can lead to the
reduction of energy poverty through increasing total factor productivity and
growth in national income. In addition, by reducing the burden of theoretical
education and increasing technical and vocational education based on labor
market needs, they should increase their human capital to stimulate economic
growth, reduce unemployment, optimize energy consumption, and ultimately
reduce energy poverty.
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2. Asian Development Bank
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