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Introduction

In recent years, many researches have been focused on investigating indicators such as per
capita income and the economic growth; but as these variables are one dimensional because
they merely consider the economic aspect of household life and do not reflect the other
dimensions as to health, social and welfare conditions of society; therefore, it would be
necessary for economists to consider human development index (HDI) so as to fill the obtained
void. The existence of concerns related to the human development index, which have been
expressed in the United Nations Millennium Development Goals, has coerced governments to
cover the majority of the costs related to this index. HDI includes different dimensions of
health, education and economy. Thus, as detailed and comprehensive examination of this index
has been associated with some problems, few studies have investigated HDI; rather, most
studies done are concentrated to one dimensional indexes such as economic growth, Infant
mortality rate, life expectancy at birth. On the other hand Energy is mentioned as one of the
important factors of production that along with other production factors including labor, capital
and raw materials, has a determining rule in the growth and economic development of
countries. So, the efficient use of energy resources for improving human development
indicators is one of the important solutions in achieving the development goals of countries.

The existence of abundant energy resources in MENA (Middle East and North Africa)
countries, including Iran, has caused more focus on the use of natural resources and more
pressure to achieve economic growth. The relationship between energy consumption and human
development has been investigated by many researchers using various methods. In this regard,
in most studies for measuring the human development index, the interrelationship of economic
growth, energy consumption, etc., and economic growth are investigated. Besides, GDP
indicators or gross national product indicators or the GDP per capita are used for this purpose.
Economic growth is a necessary condition for improving the living standards of society, but it is
not a sufficient condition for its realization. The use of human development index, along with the
GDP variable makes it possible to further investigate the impact of energy consumption on
development components. In examining the impact of energy consumption on economic growth,
only the income dimension is considered; whereas, in the human development index, in addition
to income, there are two other components being life expectancy and knowledge level which can
consider the effect of energy consumption on economic growth. In addition to income, energy
consumption has effect not only on income, but also on other components of human
development. On the other hand, the advancement of technology and the achievements of human
being in the field of fintech can have significant effects in promoting human development. The
advancements of technologies can be seen as a driver influential in major transformations at
macroeconomic levels. Financial technology is an important part in the development of financial
markets, and the introduction of new financial technologies that are emerged by creating
innovation and increasing creativity in financial management styles and the use of digital
infrastructure. It might be stated that fintech is a business activity that uses new technologies and
innovations in the financial service market, which includes advanced areas such as internet
payments, mobile transactions, electronic wallets, online lending, collective funding, etc. In the
recent years, increasing progress and development of fintech has been seen in developing
countries, particularly in Iran. Further access to smartphones and development of infrastructure
and start-ups in the field of fintech have made it more widespread in different countries. Thus the
present research aims to analyze and compare the effects of fintech and energy consumption on
the human development index in the developed and developing countries.

Method
The purpose of this research is to investigate the effect of financial technology and per capita
energy consumption on the human development index in two groups of developed and
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developing countries. For to do so, using the data of 20 developed and developing countries
during the time period from 2000 to 2022 and the approach of panel data, model estimation is
done.

The tools for collecting data and the information of the World Bank are the International
Monetary Fund, and the Findex and Statista sites. Besides, following the model of Etudaiye-
Mubhtar et al. (2024), the research variables are modeled in the following form:

HDIi, = a + B1Fintechii,t + B2electricityi,t + B3inflation i,t + B4GDP i,t + i,t &1

Human Development Index (HDI): A statistic composed of life expectancy, education
(average years of education completed and expected years of education when entering the
education system and per capita income indicators that are used to rank countries in four levels
of human development.

Financial technology index or fintech: In this study, the following indicators are used to
show fintech: 1. the percentage of adults who use mobile services for paying bills. 2. The
percentage of adults who use a mobile bank account for keeping their money. 3. The percentage
of adults who have an active money account to paying, receiving or sending funds.

Inflation: It indicates the percentage of annual price change of goods and services of the
desired country.

Electricity: The amount of electricity energy consumption in the desired countries.

GDP: The amount of gross domestic product of the countries.

Results

The results in the group of developing countries indicate the positive and significant effect
of fintech and energy consumption (electricity) on the human development index; furthermore,
in the group of developed countries, the positive and significant effect of fintech and energy
consumption on human development was confirmed. The effect of fintech in developing
countries was estimated to be lower than that in the developed countries, which shows that
technology and financial technology in this group of countries are significantly different.
Besides, energy consumption in the developed countries, compared to the developing
countries, has higher effect on human development index, which is due to the presence of
parallel relationship between fintech and energy consumption.

Conclusions

According to the results obtained for both groups of developing and developed countries, it
can be concluded that the role of financial technology or fintech on the human development
index is much stronger in the group of developed countries than that in developed countries.
The coefficient obtained in the current study shows this issue. In fact, due to the further
advancement of technology and financial technology in developed countries, the level of
people's access to fintech, and consequently its effect on the human development index would
be much higher than that in developing countries. Energy consumption is considered as one of
the essential components in the discussion of financial technology or fintech; because without
energy consumption, access to financial technologies wouldn’t be possible; therefore, this
shows a positive and consistent relationship between energy consumption and fintech.
Normally, the faster the development speed of financial technologies in a country, the higher
the energy consumption would be. The obtained results prove this claim that in developed
countries, due to the greater development of fintech, the energy consumption is much higher
than that in the group of developing countries; and subsequently, the effect of this variable on
the human development index will be higher. The effect of economic growth in both groups of
countries was positive and significant; but the effect rate in the group of developing countries
was much higher than that in the group of developed countries. The reason for this can be
attributed to the lack of these countries in reaching the least of development needed, the low
quality of human development indicators. That’s to say, this group of countries has not reached
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the border of balance in the human development index. Eventually, the inflation rate in
developing countries has a greater effect on the human development index. The reason can be
the dependence of people's income on the informal sector of the economy, where the wages do
not respond instantly to the inflation rates. In fact, there is a kind of Sticky wages; So, inflation
leads to a decrease in the purchasing power of households and a decrease in their access to
factors related to human development.
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