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Abstract

The efficient use of electricity in the household sector to ensure maximum welfare of
households and supply of electricity required by industry as an engine of economic growth is
the important goal of countries. Therefore, reducing the inefficiency of energy consumption
by households is of high importance. The present study uses statistical evidence of
expenditure-income of Iranian households for the period 2010-2021 to estimate the share
of energy inefficiency in the households’ energy consumption differences. The results of
Blinder—Oaxaca decomposition show that the share of inefficiency in creating a gap in the
share of household electricity costs has decreased from 87.2% in 2010 to 76.5% in 2021.
The results of Machado-Mata decomposition show that in the upper quantiles of the share
of electricity consumption, the share of the difference in the socio-economic characteristics
of households is more than that of the lower quantiles and this share has increased in 2021
as compared to 2010. Therefore, the role of household consumption pattern is more than the
rate of access to high-energy appliances, so providing a step-by-step pricing system with an
exponential rate for electricity consumption is an effective policy to reduce inefficiency in
electricity consumption. Furthermore, quantile regression estimation shows that household
income and size have a negative effect, and ownership and size of housing and access to
household appliances have a positive significant effect on the share of household electricity
costs.
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1. Introduction

Energy is one of the most important inputs of production in the economy (Argha
and Mehnatfar, 2021). The importance of energy resources, especially oil, in the
economic growth of countries is such that it has created political and military
conflicts between governments. Achieving higher economic growth requires
increasing the use of energy, the lack of development of most economies in the
production of renewable energy sources, the global economy faces the challenge
of pollution with increasing economic growth. Electricity is one of the types of
energy that is in a better condition than fossil fuels in terms of environmental
pollution, but the nature of electricity consumption in the economy due to its
relatively high use in the household sector causes the lack of proper use of this
type of energy resources in the production sector. According to the statistical
evidence of the Ministry of Energy of Iran in 2021, the domestic sector consumed
98 thousand gigawatt hours of electrical energy equivalent to 32% of the country's
electricity consumption, while this figure in 2011 was equal to 56 thousand
gigawatt hours, It was 31% of the country's electricity consumption. Over the
period 2011-2021, the growth of electricity consumption in the Iranian economy
was equal to 75%, while the population growth in the country was equal to 12%.
Increasing electricity consumption in the household sector is due to two main
reasons: First, economic growth and achieving higher living standards is one of
the most important reasons for increasing electricity consumption through the use
of high-energy appliances. The second reason is the incorrect patterns of energy
consumption that leads to increased energy consumption inefficiency. Energy
consumption inefficiency refers to the difference in consumption per the same
socio-economic characteristics. If the difference in household energy consumption
is due to differences in appliances used, this type of gap is efficient and indicating
the welfare difference, but if difference in energy consumption exist for equal
using of appliances and size of house, this gap is inefficient and indicating
difference in optimal energy consumption between households that implies a
waste of energy in the economy (Argha and Mehnatfar, 2021). Therefore, this
study aims to investigate whether the difference in household energy consumption

is due to differences in available appliances or electricity consumption
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inefficiency, and to detect what factors affect household electricity consumption.

The results indicate that some important policies should be implemented, which
on the one hand provide the maximum welfare of households and on the other

hand supply the electricity needed by high value-added sectors.

The remainder of this paper is organized as follows. Section 2 describes the
theoretical foundations and research background. Section 3 explains the data
collection and research method, and Section 4 provides the model estimation and
results analysis. Finally, Section 5 concludes the paper, and proposes optimal

policies in accordance to the results.

2. Theoretical Foundations and Research Background

Energy is one of the most important factors in increasing household welfare.
Therefore, household energy demand is one of the most important economic
issues that have been extensively investigated in various studies. One of the
distinguishing characteristics of the studies is the different type of data used
(Tighi et al (2019)). In many studies, macro-level data are used, which have a
longer time dimension but fewer variables, resulting in a loss of information about
individual behavior (Labandeira et al., 2012). But micro-level data is short in
terms of time dimension and more in terms of the number of variables (Wiesmann
et al., 2011). However, the use of individual and household level data, which
contains more variables than Big Data, shows more heterogeneity between
households, and meets the criteria of household energy demand (Nesbakken,
1999). Most of the micro-level studies have used household socio-demographic
characteristics such as type and size of housing, education of household head,
income, access to high energy appliances, etc. to explain demand. Although these
variables influence energy demand, they are weak and cannot describe the internal
behavioral characteristics of households (McLoughlin et al., 2012). There are
several studies which show that much of the change in demand cannot be
explained by the variables of housing type, housing size, and type of appliances

used, and depends on the specific behavioral characteristics of individual
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households (Morley & Hazas, 2011). In addition, other studies show that there is a
weak relationship between energy consumption behavior and demographic-social
classification (Haben et al., 2013), so consumption behavior cannot be discussed
on the basis of household social class. Therefore, in general, to identify the factors
affecting energy demand, not only the effect of household socioeconomic
characteristics should be measured, but also a measure of the specific behaviors of
each household, referred to as cultural differences (Long et al., 2018) or

inefficiency differences, should be studied.

The main premise of the theory of consumer behavior and demand is that the
consumer is inclined to allocate the limited available income between goods and
services in a way that achieves maximum satisfaction. But indeed consumption, in
addition to being a function of economic characteristics, is a function of lifestyle.
Various theories have been proposed on the relationship between lifestyle and
consumption. According to Max Weber, differences in consumption are based on
a tendency to make differences in respect and prestige, which can be identified as
social hierarchy. According to him, status groups can be identified by differences
in lifestyle. Status groups seek to create a monopoly of goods, opportunities, and
symbols that provide respect in order to maintain their social distance from other
groups. Veblen argues that if a consumption pattern does not even have any
obvious function, it should be justified in terms of raising social status. In this
regard, Bourdieu believes that consumption not only does not satisfy biological
needs, but also includes signs, symbols, ideas and values. According to him,
consumption in the new era is a process in which the buyer of goods, by
displaying the purchased goods, is actively trying to create and maintain their

identity (Akbari et al., 2016).

Thus, the difference in electricity consumption between households is not only
due to measurable factors such as income and type of appliances available, but
also due to non-measurable factors such as household lifestyle. Papageorgiou et
al. (2020) showed that household electricity consumption could not be explained
by using factors such as income and housing characteristics used, and could be

explained by addressing a variety of attitudes and behaviors. Studying a sample of
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845 British households over the period 2011-2012, Huebner et al. (2016) showed
that housing, demographic, and appliances characteristics explained 39% of
changes in household electricity consumption. Boogen (2017) using Swiss
statistical evidence for the period 2001-2005 showed that the technical
inefficiency of electricity use in Swiss households was between 20 and 25%.
Gram-Hanssen (2013), using statistical evidence from Denmark for the period of
1980-2010 came to the conclusion that for heating devices, building
characteristics such as size and year of construction explained about 40 to 50% of
changes in energy consumption; while the characteristics of residents such as age,
income, and education explained a small percentage of changes in energy
consumption. Huang (2015) using quantile regression approach and Taiwan’s
statistical evidence for the period 1981-2011 showed that household income and
size significantly affected household electricity consumption. In fact higher-
income and higher size households, and older households’ members consume
more electricity. Using statistical evidence from 315 British households in the
period 2009 to 2010, Jones et al. (2015) showed that education level, number of
residential floors, and fixed electric heating appliances did not have a significant
effect on electricity consumption, but higher-income households, higher size

households, and households with more children consumed more electricity.

Chen and Pitt (2017) indicated that over the period 1980-2002, changes in
Indonesian household characteristics accounted for up to 26% of the observed
changes in household energy demand. Salari and Javid (2017), using the statistical
evidence of 560,000 American households for the period 2010 to 2012, showed
that socio-demographic characteristics and building characteristics were the most
important factors affecting household energy consumption. In addition, high
education of the head of the household increases their energy consumption. Hasan
and Mozumder (2017), using the income-cost evidence for Bangladeshi
households in 2010 showed that there was a u-shaped relationship between
electricity consumption and income, so that initially, as income increases, energy
costs increase at a lower rate, and then as income increases, energy costs exceed

revenues.
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Kim (2018), using quantile regression for Korean households in 2015, came to

the conclusion that the difference between energy consumption by households
was due to differences in their socio-economic characteristics such as housing
they used. Using the statistical evidence of British households in 2009, Trotta
(2018) indicated that high- and middle-income households were less inclined to
save energy than low-income ones. In addition, female household heads are more
likely than men to buy high-performance appliances. Using statistical evidence of
Ghanaian urban households and the multiple linear regression analysis approach,
Sakah et al. (2018) showed that access to home appliances explained 57% of
changes in electricity consumption. Su (2019) using the statistical evidence of
Taiwan for the period 2014-2017 and the negative binomial regression model,
indicated that household income and housing ownership had a positive significant

effect on electricity consumption.

Gholizadeh and Barati (2011) in a study over the period 1994-2008 argued that
household income had the greatest effect on the growth of residential energy
consumption, and then population growth and energy efficiency were the two
factors affecting the increase of household energy consumption. Amiri et al.
(2012), using the smooth transition regression (STR) model over the period 1969—
2009, came to the conclusion that with the increase of unit in GDP, value added of
housing, and population, energy consumption in the domestic sector decreased by

0.66% .

Akbari et al. (2016) using statistical evidence of 145 households from Isfahan
indicated that the socio-economic status of households did not have a significant
effect on their savings from energy consumption, while culture had a negative
significant effect on energy consumption. Rahimi et al. (2016) using the data of
200 urban household questionnaires and linear regression showed that income and
household size had a positive effect on electricity consumption, but attitudes and
mental and social norms did not have a significant effect on reducing electricity

consumption.

A review of the studies revealed that no study had been conducted to quantify

the share of electricity consumption efficiency in the household sector. Therefore,
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this study has taken an important step towards analyzing household consumption

behavior, which is innovative First-of-its-Kind.

3. Research Method and Data

This study aims to detect the factors affecting household electricity costs and
quantifying the share of electricity consumption inefficiency in the difference
between households’ electricity costs. For this purpose, quantile regression is used

that given the research background, it can be specified as Equation (1):

elec; = ag + ajage; + azincom + aznum + a,siz + asurban (1)
+ aggender + a,empl + agmari + agscho

+ agapp + €;

Where elec is the share of electricity consumption costs in total costs of
household i. The independent variables include the age of the household head
(age), income (incom), household size (num), area of housing (Siz), urbanization
(urban), gender of the household head (gender), employment of the household
head (empl), living with spouse (mari), education rate of the household head
(scho), and home appliances (app), e.g. water cooler, gas, TV, washing machine,

dishwasher, vacuum cleaner, etc.

The variables to the right of Equation (1) explain only part of the change in the
share of household electricity costs that can be called as socioeconomic
characteristics. Socio-economic characteristics depend on how well-off
households are. Therefore, analysis models are used to meet the second purpose of
the study. The Blinder-Oaxaca and Machado-Mata decomposition models are
able to distinguish the share of differences in socioeconomic characteristics from
differences in household energy inefficiency. The two-component Blinder—

Oaxaca decomposition model can be specified as Equation (2):

R= (%, — %) Bn+x(Br— B) 2)
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Where R is the difference in the share of household electricity costs, X is the
socio-economic characteristics, £ is the estimated coefficient for the socio-
economic characteristics, | is households with the lowest share of electricity costs,
and h is households with the highest share. The first component of Equation (2)
shows changes in the share of costs on electricity of the low-consumption group
when they have the socio-economic characteristics of the group with higher
electricity consumption. In fact, the first component shows the difference in the
efficient electricity consumption by households, and this rate of the difference in
household electricity consumption is efficient because it shows the difference in
income and use of appliances with high-energy appliances. The second
component indicates the change in the average share of electricity costs when it is
offset according to the return on costs on electricity of the higher group. The
second component of the difference is in inefficient electricity costs, because they

have different electricity consumption for the same level of appliances.

However, in the Machado-Mata decomposition model, the total distribution of
household electricity share is taken into account, and using the quantile
regression, the coefficient of influence of factors on the share of electricity costs is
estimated. Therefore, the Machado-Mata decomposition model in 6™ quantile is

explained as Equation (3).

Qo (Wr|xp) — Qo (w|x;) (3)
= [Qo Walxn) — Qo (x18n)] + [Qo(x:18n) — Qe (wi]x))]

As can be seen in Equation (3), the first part shows the difference in electricity
costs due to the difference in the socio-economic characteristics of households
between the two groups, and the second part indicates the difference due to

different returns for certain and equal characteristics.

Given the purpose of this study, which addresses the factors affecting
electricity consumption at the household scale and quantifies the efficiency of
electricity consumption, we have used data at the scale of Iranian households for
the period 2010 to 2021. Evidence from measuring the share of electricity costs in

household costs in Table (1) shows that the share of electricity costs in 2010
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equals to 1.71% and in 2018 has increased by 2.48% and then decreased to 1.5%

in 2021. Following the correction of energy carrier prices in 2010 and increase in
electricity price, the share of electricity in household expenditure has increased,
and in 2017 has grown to a maximum of 2.77%. Economic well-being and access
to high-energy appliances, as well as diversity in the housing characteristics of
households, are among the most important consequences of economic growth,
which can explain the significant percentage change in the share of household
costs. The size of housing is one of the factors affecting electricity consumption.
Evidence shows that the size of housing has increased significantly from 93.69
square meters in 2010 to 96.74 square meters in 2021. Furthermore, the logarithm
of real per capita income of households has decreased from 15.5 in 2010 to 15.25
in 2021. The increased inflation is one of the most important reasons for the

decrease in real per capita income of households.

Table (1): Descriptive statistic

2010 | 2012 | 2014 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021

Share of electricity
1.71 236 | 239 | 2.75 277 | 248 | 2.14 1.9 1.5
costs

Household income 155 | 1545 | 1535 | 15.29 | 1533 | 15.32 | 15.24 | 15.19 | 15.25

Urbanization 0.506 | 0.494 | 0.502 | 0.5 0.49 | 0.528 | 0.528 | 0.523 | 0.522

Gender 0.88 | 0.871 | 0.875 | 0.866 | 0.867 | 0.875 | 0.86 | 0.864 | 0.86
Marital status 0.872 | 0.857 | 0.862 | 0.85 | 0.852 | 0.86 | 0.85 | 0.846 | 0.84
Employment 0.96 | 0956 | 0949 | 094 | 0.947 | 095 | 094 | 095 | 094

education 548 546 | 6.14 | 6.16 | 627 | 693 746 | 7.63 | 7.71
Household size 4 3.82 | 3.64 | 3.55 3.54 | 3.48 346 | 3.45 34

Housing ownership | 0.784 | 0.804 | 0.786 0.8 0.799 | 0.77 | 0.79 | 0.794 | 0.798

Housing size 93.69 | 953 | 94.75 | 95.39 | 95.78 | 96.87 | 96.5 | 96.07 | 96.74

Source: Collected via the Household Income-Cost Questionnaire, Statistics Center of

lran.
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According to Table (1), the rate of urbanization during the period was about

50%. 86% of the heads of households are men, of which approximately 85% live
with their spouses, and 95% of them are employed. The education years of the
households’ heads under study has increased from 5.48 years in 2010 to 7.71
years in 2021. On the one hand, education due to the increase of social class and
income of individuals may increase electricity consumption through the use of
high-energy appliances, on the other hand, may reduce energy consumption due to

a conscious change in consumption pattern.

The household size, as an indicator of the number of people in a household
who use high-energy appliances, can play a significant role in electricity
consumption. The household size in Iran has regularly decreased from 4 people in
2010 to 3.4 people in 2021. Housing ownership, due to the long-term horizon in
households for permanent residence, plays an important role in equipping used
housing with various appliances, so that house owners are more inclined to use
high-energy appliances. Evidence shows that in 2010, the approximate of 78% of
the surveyed households are house owners, and this number has increased to 80%
in 2021. Regarding other research variables, approximately 23% of households
have gas coolers, 51% have water coolers, 97.2% have televisions, and 73% have

washing machines.

4. Model Estimation and Results Analysis
4. 1. Quantile Regression Estimation

Quantile regression model has been used to investigate the effect of socio-
economic characteristics of households on the share of electricity costs in total
costs. According to estimates, as the age of the head of the household increases,
the share of household electricity costs in total costs increases significantly, and as
we move towards the quantiles with a high share of electricity costs, the effect of
age increases significantly. Given that the high share of electricity costs indicates
a lower level of welfare of households, in the upper quantiles, with increasing age,

household costs on access to amenities increase more than costs on other goods,
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and this leads to the positive effect of age on the share of household electricity
costs. The effect of education on the share of electricity costs in different quantiles
is different, and in the lower quantiles the positive effect is supposed to emerge,
and in the upper quantiles the effect of education is estimated to be negative. In
fact, the effect of education in the upper quantiles has led to an increase in income
and improved household welfare, as the share of electricity costs in their total
costs has decreased, but in the lower quantiles, the tendency to use high-energy

appliances increases with increasing education.

It is estimated that women consume a higher share of electricity costs than
men, with other conditions being the same, and this effect has increased even
more in the upper quantiles. Indeed female-headed households have lower
incomes, and therefore the share of essential costs in their budgets is relatively
high, and in poor households this effect is relatively higher. Income suggests the
household’s ability to access various appliances. It is estimated that as income
increases, the share of electricity costs decreases significantly. This effect is
relatively higher in the upper quantiles, as poor households have many unsatisfied

needs, and as income increases, demand for other basic needs increases.

Table (2): Quantile regression estimation

Variables 10 25 50 75 90
num -0.0879%** -0.112%** -0.142%%*%* -0.175%%*%* -0.2]17%**
(-45.04) (-52.43) (-47.46) (-33.47) (-19.43)
schooling 0.000102 0.000142 -0.00209%** - -0.0153%%**
0.00738%**
(0.206) (0.261) (-2.758) (-5.543) (-5.370)
empl -0.0205%** -0.0214%%** -0.0419%** | _0,0847*** | _-0,]195%**
(-3.346) (-3.185) (-4.475) (-5.148) (-5.558)
maripo -0.0534%** -0.073]*** -0.0734*** | _(0.0865%** -0.0462
(-4.769) (-5.946) (-4.294) (-2.876) (-0.721)
age 0.000615%** 0.000536%** 0.000335 0.00260*** | 0.00477***
(2.943) (2.336) (1.049) (4.628) (3.982)
gender 0.00298 -0.00957 -0.0386** -0.0621** -0.135%*
(0.256) (-0.748) (-2.167) (-1.986) (-2.015)
urban -0.00451 -0.0213*%** -0.0500%** | -0.116%** -0.240%**
(-0.911) (-3.914) (-6.601) (-8.689) (-8.460)
tasrf -0.00393 0.0104 0.0290%** 0.0878*** 0.131%**
(-0.661) (1.597) (3.185) (5.493) (3.853)
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zZir 0.000482%** 0.000618*** | 0.00107*** | 0.00167*** | 0.00263***
(7.129) (8.331) (10.40) (9.208) (6.789)
Irpinco -0.402°%** -0.505°%** -0.625%** -0.736%** -0.845%**
(-99.55) (-114.0) (-101.4) (-67.90) (-36.56)
constant 7.125%%* 9.086*** 11.64%** 14, 49%** 18.34%**
(112.8) (131.0) (120.6) (85.43) (50.68)

Source: Research findings.

The household size is one of the factors affecting the share of electricity costs.
In fact, with the increase in the size of households, the rate of appliances required
to meet the demand of households grows. Evidence from the study of the effect of
household size on the share of electricity costs shows that with the increased
household size, the share of electricity costs reduces significantly, and this effect
is higher in households with a higher share of electricity costs. The main reason
for the negative effect of the household size is due to the equivalence scale
criterion. According to equivalence scale, with increased households’ costs, the
necessary costs on household goods do not necessarily increase proportionally.
Because due to the savings from mass consumption, the expenses needed by a
family of three, including housing, appliances and other items, will not be three

times more than a family of one.

Housing size is one of the most important factors affecting electricity
consumption. The larger is the infrastructure, the greater will be the need for
heating, cooling, and lighting. The model estimate shows that as the area of
housing increases, the share of electricity costs in total household costs increases
significantly. In high quantiles, this effect is greater, because in poor households,
due to low incomes, their required costs to provide heating, cooling, and lighting

in one more meter of housing increases relatively.

Urbanization has a negative significant effect on the share of household

electricity costs. Households living in cities have different behavioral
characteristics from rural households. Less housechold size, smaller areca of
housing, higher income, and also less time to use high-energy appliances are the
main features for urban households, so they have less energy consumption. The

effect of the employment and living with a spouse is negative in all quantiles,
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because for the employment variable, the increase in income from employment is
more important, and the negative effect of living with a spouse is due to
economies of equivalence scale. Ownership of used housing is also very important
in electricity consumption. The quantity of appliances that can be used is assigned
based on permanent residence, and in households that own housing, appliances
with high-energy efficiency are more diverse. So, ownership of housing increases
the share of electricity costs in total household costs. Finally, access to high-
energy appliances such as televisions, cooling and heating appliances, etc. has a
positive significant effect on the share of electricity costs in total costs. Therefore,
the difference in socio-economic characteristics such as income and access to
high-energy appliances is considered to be an index for the difference in the
welfare of households that can play a significant role in the difference in

household electricity costs.

4. 2. Blinder—Oaxaca Decomposition

The results of Blinder—Oaxaca decomposition in Figure (1) show that the
difference in the share of electricity costs between households has increased
significantly from 2.02% in 2010 to 1.62% in 2021. In this regard, the gap due to
differences in socio-economic characteristics of households has increased from
0.25% in 2010 to 0.38% in 2021. Yet, the gap due to inefficiency in household
electricity consumption has experienced limited changes, and has changed from
1.76% in 2010 to 1.24% in 2021. But the study of changes as a paradigm shows
that the share of differences in socio-economic characteristics of the total gap in
the share of household electricity costs has increased from 12.8% in 2010 to
23.4% in 2021. In fact, the difference in access to high-energy appliances and also
in household income in 2010-2021 explains almost 22% of the gap in the share of
household costs, indicating the effect of changes in the country on household
electricity consumption at the macro level. It may be due to changes in household
incomes, or it may be due to differences in access to high-energy appliances.
However, the 78% share of the difference due to inefficiency in electricity

consumption in 2010-2021 indicates the loss of energy resources in the domestic
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sector, which can increase economic growth and development in the industrial
sector. The high share of inefficiency in electricity consumption indicates that the
pattern of energy consumption is more important than the effect of economic
growth on electricity consumption, so increasing the welfare of households by
increasing the use of electricity sources due to economic growth cannot prevent

energy allocation to sectors with high added value.

3/5
3/0
2/5
2/0
1/5

1/0

0/0
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

=¢—cxplained ==unexplained difference

Fig. (1): Blinder—-Oaxaca decomposition (Source: Research findings).

4.3. Machado-Mata Decomposition

Evidence from Machado-Mata decomposition in Figures (2) and (3) shows that
the amount of difference in the upper quantiles of the share of household
electricity consumption is higher than the lower quantiles, and in 2021 compared
to 2010 the total gap in electricity consumption and the inefficient gap
components of the difference in the share of household electricity costs have
decreased significantly and efficient component gap increased. The total
difference in the share of household electricity costs in the upper quantiles
compared to the lower quantiles has decreased more sharply, so that the difference
in the share of household electricity costs in the 10" quantile in 2021 compared to

2010 has decreased by 14.4% and in 90™ quantile equal to 19.8%. The gap in the

2021
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share of household electricity consumption due to the difference in socio-

economic characteristics has increased more than the difference due to inefficient
components of electricity consumption in the upper quantiles of electricity
consumption, but the decrease in inefficient components in the upper quantiles has
been greater. The rate of change in the difference due to socio-economic
characteristics (difference due to inefficiency) of households in 2021 compared to
2010 in the 10" quantile is equal to 33% (18.1%) and in the 90" quantile is equal
to 56.3% (30.7%). In general, the higher is the poverty rate in the economy, the
higher will be the share of differences in socio-economic characteristics of the

household.

predicted gap characteristics difference Inefficient component

difference

Fig. (2): Machado-Mata decomposition for | Fig. (3): Machado-Mata decomposition for

2010 (Source: Research findings). 2021 (Source: Research findings)

The Machado-Mata decomposition model is used to investigate the
contribution of the causes of difference in the share of household electricity costs
in the total distribution. The results of the difference in the socio-economic
characteristics to the total difference in the share of household electricity costs in
Figure (4) show that in 2021 compared to 2010, the share of efficient electricity
consumption has increased, and in the middle quantiles this increase is more

tangible, so that in the 60" quantile, the share of the efficiency difference in
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household electricity costs in 2010 was equal to 16%, and this figure increased to

25% in 2021. Given that households with a relatively high share of electricity
costs are poorer than other households, the rate of difference in access to high-
energy appliances has a high share in the difference in the share of their
consumption costs, but a high share of electricity costs of rich households can be
explained by inefficiency in electricity consumption. Evidence from the Machado-
Mata decomposition confirms the results of the Blinder—Oaxaca decomposition,
and in general the inefficient behavior of households in electricity consumption
has decreased, but the share of inefficient electricity consumption in the current

state of the economy is high.
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Fig. (4): The share of differences in socio-economic characteristics (Source:

Research findings).

5. Conclusion and Recommendations

Electricity, on the one hand, is seen as a factor in promoting welfare for
households, and on the other hand, it is considered as an effective input in
production for the industrial sector. Therefore, the optimal state of the economy is
such that consumption in the domestic sector is efficient and in the direction of

maximum welfare, and the energy required by industry is also optimally supplied.
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The present study used statistical evidence of household cost-income for the
period 2010-2018, and the approach of decomposition models analyzed the
factors affecting the share of household electricity costs, and assigned the
inefficiency of electricity consumption. Evidence from the estimates shows that
household income and size have a negative effect on the share of household
electricity consumption. In addition, the results of analysis models show that at an
average level, 22% of the difference in the share of household electricity can be
explained by differences in socio-economic characteristics of households, and
78% of the difference in their share of electricity costs is inefficient. The results of
Machado-Mata decomposition show that in the upper quantiles of the share of
electricity consumption, the share of the difference in the socio-economic
characteristics of households is more than the lower quantiles. Therefore, the role
of household consumption pattern is more than the rate of access to high-energy
appliances, so providing a step-by-step pricing system with an exponential rate for
electricity consumption is an effective policy to reduce inefficiency in electricity

consumption.
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