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Abstract

Energy is one of the most essential and vital goods in the household
consumption basket. Access to energy to meet basic needs is a fundamental
right of every consumer. However, due to the occurrence of the energy
imbalance phenomenon in Iran's economy, this access has become limited in
recent years. In light of this issue, the aim of this paper is to determine the
minimum subsistence level of energy consumption for Iranian households. To
achieve this, data on household income and expenditure from 1991 to 2022
were used, categorized into five groups: food, clothing, housing, energy, and
others. The Linear Expenditure System (LES) and seemingly unrelated
regressions (SUR) method were employed to estimate the expenditure
function and determine the necessary costs for meeting the minimum
subsistence level. The results reveal that the highest marginal propensity to
non-subsistence expenditure belongs to the food group, accounting for
approximately 40%, while the lowest marginal propensity is observed in the
energy group, at about 6%. In the energy category, the average expenditure
required to meet the minimum subsistence level increased from 176,000 IRR
in 1991 to 87,472,600 IRR in 2022. In other words, the expenditure required
for energy to meet minimum subsistence needs grew approximately 497-fold
during this period.
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Introduction

In economics, poverty is defined as deprivation of welfare. Welfare is
determined by the level of satisfaction derived from the consumption of goods
and services. Satisfaction from consumption is expressed through a utility
function, which represents individuals' preferences regarding different
consumption bundles of goods and services. One of the most important goods
in a household's consumption basket is energy. The significance of energy in
household consumption lies in the fact that energy demand is derived demand.
This means that the need for other goods and services leads to the formation
of energy demand. The issue is whether households can ensure the minimum
subsistence level of energy in their consumption basket. Essentially, what is
the minimum subsistence level of energy for a household? In other words,
what is the poverty line for energy consumption?

Energy poverty is one of the complex and multifaceted dimensions of
poverty in contemporary societies. It not only affects individuals' quality of
life but also has profound impacts on key economic, social, and environmental
indicators. Despite being one of the world's largest energy resource holders,
Iran faces significant challenges in ensuring access to clean, affordable, and
sustainable energy for all segments of society. This contradiction stems from
the lack of long-term planning and the insufficient utilization of competent
experts in the country's executive and policy-making bodies. Additionally,
other factors such as the inefficiency of energy subsidy distribution policies,
regional disparities, and income inequality have also played a role. As a result,
low-income and vulnerable households bear the greatest burden of energy
poverty.

The main objective of this paper is to estimate the level of energy poverty
among households. In other words, the study aims to determine the necessary
expenditures required to meet the minimum subsistence level of energy
consumption. To achieve this, the Linear Expenditure System (LES) approach
is employed to estimate household expenditure functions.

The structure of the paper is organized as follows. Section 2 provides a
review of the literature, including both theoretical and empirical studies. This
section discusses energy poverty, the methodology for its measurement and
previous research conducted in this field. Section 3 focuses on modeling the
expenditure function and estimating the necessary expenditures required to
meet the minimum subsistence level of energy consumption. Finally, the
paper concludes with a summary of findings and policy recommendations.

Methods and Material
In this paper, the Linear Expenditure System (LES) is estimated using the
functional form proposed by Stone-Geary. Given that the focus of this study
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is on the energy commodity group, goods are classified into five categories:
food (kh), clothing (po), housing (mas), energy (en), and others (oth). Based
on this classification, the system of expenditure equations for these
commodity groups is formulated as follows:

5
Eit = Pitvkn + 5 (Yt -2 pjt7jJ+git (i =kh, pO,mas,en,oth)
j=1

In this system of equations, there exists a set of unobservable variables that
jointly influence expenditures across the five commodity groups. Since these
common influencing factors are not explicitly included in the model, they are
incorporated into the error terms, leading to a high likelihood of strong
correlation among these error components. Zellner (1962) argues that in such
cases, the most efficient method for estimating the model parameters is to use
the Seemingly Unrelated Regressions (SUR) approach.

Estimating the Linear Expenditure System (LES) involves -certain
complexities. in this system, although the demand equations are linear with
respect to the variables, they are nonlinear with respect to the parameters.
Several methods exist for estimating these nonlinear parameters. In this paper,
Engel curves for the five commodity groups were first estimated. The
functional form of the Engel curve, which is specific to the linear expenditure
system, is expressed as follows:

Eti =a+BY, +gti (i=kh, po,mas,en,oth)

. , Ay Ty, 1
Bsur Z[X (Xelr) X] [X (X®lr) Y}
where E; represents the expenditure on the i-th commodity group, and Y
denotes the total expenditure across all commodity groups. Two key points
should be noted regarding the estimation of this model.

R 5 R
(Eit - Y, ) =2 [5ij (7i -5"y; )} Pjt + Uit
j=1

o =1 ifi=j

g =0 ifi=]
The data required for estimating the system of equations includes expenditures
and price indices related to the commaodity groups, which were collected from
the Statistical Center of Iran and the Central Bank of Iran. The household
expenditure data were extracted from the results of the Household Expenditure
and Income Survey conducted by the Statistical Center of Iran. The data on price
indices are also extracted from the economic reports of the Central Bank of Iran.

It should be noted that in the economic reports, the price index for housing and
energy is reported together. Therefore, to maintain the proper classification of
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commodity groups and based on the relative importance of each group, the
energy price index (covering water, electricity, gas, and other fuels) has been
separated from the housing price index.

Results and Discussion
The results of estimating the marginal propensity to spend on discretionary
expenditures using the Seemingly Unrelated Regression (SUR) method are
presented in Table 1.
Table 1. Marginal Propensity to Spend on Discretionary Expenditures by
Commodity Grou

Marginal Propensity to Spend 0.396 0.061 0.231 0.055 0.257

Source: Research Findings.

The marginal propensity to spend on discretionary expenditures indicates the
change in spending on various commodities due to a one-unit increase in
income. In other words, if discretionary expenditures (expenditures after
deducting the minimum subsistence level) increase by 1,000 rials, then: 396
rials will be allocated to the food group, 61 rials to the clothing group, 231
rials to the housing group, 55 rials to the energy group, and 257 rials to the
other goods and services group.

The minimum living expenses for the housing and energy groups ranked
first with a share of 20.6%. Following them, the "others" group accounted for
20.4%. The clothing group ranked next with a share of 19.3%. Finally, the
food group accounted for 19.1% of the minimum living expenses.

Table 2. Estimation of Minimum Living Expenses in Commodity Groups and Their
Shares

Minimum Living Expenses (in Rials) 232,179 234,074 250,002 249,686 247,675
Share (%) 19.1% 193% 206% 20.6% 20.4%

Source: Research Findings.

The trend of expenditures allocated to ensuring the minimum living expenses
for the energy group is presented in Figure 3. It is observed that after 2017,
the trend slope increased significantly. This indicates that the expenditures
required to secure the minimum living standards for the energy commodity
group have risen sharply.

Figure 1. Trend of Required Expenditures for Ensuring Minimum Living Expenses
in the Energy Commodity Group (Thousand Rials)
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Conclusion

This paper aims to estimate the necessary expenditures for meeting the
minimum energy subsistence level in Iran using the Linear Expenditure
System approach and the Seemingly Unrelated Regressions method.
Household expenditure and income data for Iranian households from 1991 to
2022 were used for five commodity groups: food, clothing, housing, energy,
and other. The results show that the highest marginal propensity to consume
non-essential goods is related to the food group, at approximately 40%, while
the lowest is for the energy group, at about 6%. The expenditures required to
meet the minimum energy subsistence level increased from 176,000 rials in
1991 to 87,472.6 thousand rials in 2022. This increase represents a 497-fold
rise in costs for the energy commaodity group during the period under review.
The own-price elasticity of energy was estimated at -0.94, indicating that
energy is an inelastic good. The income elasticity of energy is 0.038, placing
it in the category of essential goods. Based on the findings of this paper, the
following recommendations are made: (a)- Given the pressure of energy costs
on low-income households, it is essential to reform the energy subsidy
structure towards targeted and supportive payments. This measure can help
reduce energy poverty in the lower income deciles. (b)- Since energy is
inelastic, increasing prices will not have a significant effect on reducing
energy consumption. Therefore, the focus should be on improving energy
efficiency through infrastructure reforms and the use of efficient technologies.
(c)- Macro-economic policies should focus on controlling inflation and
increasing household purchasing power to reduce the pressure of energy costs
on household budgets.
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