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Abstract

The aim of this study is to examine the Engel coefficient across Iran’s 31 provinces and
to analyze the macroeconomic and structural factors affecting it from 2011 to 2023. The
Engel coefficient, which reflects living standards, is strongly influenced by macroeco-
nomic shocks such as inflation, unemployment, and sanctions, as well as housing costs.
This study uses panel econometric methods and household income—expenditure data to
analyze the coefficient separately for urban and rural areas. The results show that Tehran
and Alborz provinces consistently have the lowest Engel coefficients, indicating rela-
tively higher welfare, while Sistan and Baluchestan and Ilam provinces have the highest
coefficients, reflecting lower welfare. As expected, income is negatively associated with
the Engel coefficient, supporting Engel’s law. However, macroeconomic factors like
inflation, unemployment, and sanctions have a significant positive impact on the coef-
ficient. Housing costs also exert a strong negative effect, meaning that households often
reduce food expenditures to cover housing, which lowers the coefficient without im-
proving welfare. To promote real and sustainable improvements in living standards, pol-
icy efforts should focus on stabilizing the macroeconomy, controlling inflation, creating
sustainable employment, raising real incomes in deprived provinces, and carefully man-
aging housing costs-especially in high-income urban areas. Such measures can help re-
duce regional disparities and enhance households’ actual welfare.
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Extended Abstract

1. Introduction

The primary objective of this study is to conduct
a high-resolution, province-specific examination
of the Engel Coefficient across Iran’s 31 prov-
inces, analyzing the macroeconomic and struc-
tural determinants that influenced it over the pe-
riod 2011-2023. This research aims to address a
critical gap in the existing literature, which has
largely relied on aggregate national data, thereby
obscuring significant regional heterogeneity in
household welfare and the differential impact of
economic shocks. Specifically, the study seeks to
deconstruct the conventional interpretation of the
Engel coefficient as a sole indicator of
welfare by isolating and quantifying the non-wel-
fare-improving effects stemming from macroeco-
nomic instability (inflation, unemployment, and
international sanctions) and the structural pres-
sures exerted by rapidly increasing essential non-
food expenditures, particularly housing costs. We
aim to establish whether a decline in the Engel
coefficient in a volatile economy necessarily sig-
nals an improvement in living standards or if it is
merely a statistical artifact of forced budgetary
substitution. The core theoretical goal is to adjust
the interpretation of Engel's Law within a non-
steady-state, shock-prone economy.

2. Method

This research employs an unbalanced Panel Data
Econometric framework to model the provincial
Engel Coefficient across 31 provinces over 13
years (2011-2023). The data are disaggregated
into separate models for urban and rural house-
holds to capture structural differences in con-
sumption patterns and income vulnerability. The
Engel coefficient (share of food expenditure in
total expenditure) serves as the dependent varia-
ble. The set of explanatory variables includes:
Real Household Income to test Engel's Law; In-
flation Rate, Unemployment Rate, and a Sanc-
tions Dummy Variable to quantify macroeco-
nomic shock transmission; Housing Expenditure
Share to model structural budget pressure; and
control variables such as Education and Urbani-
zation Rate. The selection between Fixed Effects
(FE) and Random Effects (RE) models is rigor-
ously conducted using diagnostic tests, including

the Hausman test, ensuring the appropriate han-
dling of unobserved provincial heterogeneity.
Data sources are the annual Household Income
and Expenditure Survey published by the Statis-
tical Center of Iran and macroeconomic indica-
tors from the Central Bank of Iran. The use of
panel data allows for both spatial and temporal
analysis, providing a robust, high-granularity
view of welfare dynamics.

3. Results and Discussion

The descriptive analysis confirms substantial re-
gional welfare polarisation: Tehran and Alborz
provinces exhibit the lowest Engel coefficients,
while provinces like Sistan and Baluchestan and
Ilam consistently show the highest, reflecting
persistent, severe deprivation. Econometric re-
sults confirm that Real Income is significantly
and negatively associated with the Engel coeffi-
cient, upholding Engel's Law under normal con-
ditions. However, the analysis isolates several
non-welfare-improving effects:

1. All tested macroeconomic instability var-
iables—Inflation, Unemployment, and
the Sanctions dummy—exert a statisti-
cally significant positive impact on the
Engel coefficient. This finding supports
the hypothesis that these shocks act as a
regressive tax, forcing households to al-
locate a larger share of their real budget
to necessary food items, thus reflecting
welfare deterioration.

2. The Housing Expenditure Share is found
to have a statistically significant negative
effect on the Engel coefficient. This neg-
ative sign is interpreted not as a welfare
improvement but as a detrimental substi-
tution effect. Households, particularly in
urban areas, are compelled to reduce
their absolute and relative spending on
food to meet mandatory, soaring housing
costs. This results in a mechanically
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lower Engel coefficient that masks a de-
cline in food security and overall welfare
due to budgetary constraints.

The sharp decline observed in the Engel coeffi-
cient during 2022-2023 is demonstrated to be pri-
marily driven by this crowding-out pressure from
housing costs rather than genuine increases in
real disposable income, suggesting an interpre-
tive flaw in using the coefficient during periods
of high structural inflation in non-food essentials.

4, Conclusion

The study concludes that in the structurally vola-
tile and shock-prone Iranian economy, the Engel
Coefficient must be interpreted with extreme cau-
tion. While the fundamental relationship with in-
come holds, its aggregate movement is severely
distorted by powerful macroeconomic and struc-
tural forces. The finding of a significant positive
impact of instability (inflation, unemployment,
sanctions) affirms their direct negative effect on
real living standards. More critically, the evi-
dence of the housing cost crowding-out effect ne-
cessitates a theoretical refinement: a declining
Engel coefficient in the presence of rapidly esca-
lating fixed costs (like housing) may signal wors-
ening household budget constraints and deterio-
rating food security, rather than improved wel-
fare. To foster real and sustainable improvements
in living standards, policy efforts must shift focus

from manipulating price subsidies to stabilizing
the macroeconomy, aggressively controlling
structural inflation, creating sustainable employ-
ment, and implementing careful, targeted man-
agement of non-discretionary costs like housing.
Specifically, policy should target raising real in-
comes in the most deprived provinces and ensur-
ing that any observed reduction in Engel is in-
come-driven, not cost-driven. This research pro-
vides a crucial methodological and interpretive
tool for policymakers in developing economies
facing similar structural volatilities.
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    Eng   it   =   f    (  Incom it ,    P it ,    Edu it ,    U it ,    UR it ,    house it ,   s a n )     ( 2 )
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    Engu   it =  α 1  Incomu it   +    α 2  Pu 2 it   +    α 3 Edu it   +  α 4  Uu it   +      α 5  UR it +  α 6  houseu it +  α 7 san + ε it                                                 ( 2 )


    Engr    i t =   𝛽 1  Incom  i t   +   𝛽 2  Pr  i t   +     𝛽 3 Edu  i t   +   𝛽 4  Ur  i t   +       𝛽 5  UR  i t +   𝛽 6  houser it +   𝛽 7 s a n + 𝜀  i t                                               ( 3 )


    Engr    i t =   𝛽 1  Incom  i t   +   𝛽 2  Pr  i t   +     𝛽 3 Edu  i t   +   𝛽 4  Ur  i t   +       𝛽 5  UR  i t +   𝛽 6  houser it +   𝛽 7 s a n + 𝜀  i t                                               ( 3 )


    E n g  i t =     f e x p e n  i t    e x p e n  i t                                                                     ( 5 )
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