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Abstract

The price of energy has a significant impact on economic well-being in Iran, and its optimal
management can contribute to increasing public welfare and sustainable economic development. In the
present study, economic welfare was first calculated using a composite index of economic welfare.
Then, using the linear and nonlinear autoregressive distributed lag approach, the asymmetric effect of
relative energy prices on economic welfare during the period from 1973 to 2023 was calculated. The
results obtained from calculating the welfare index indicate that from 1970 until the end of the war, the
trend of economic welfare was decreasing, and after that, until the sixth development plan, it had an
increasing trend, such that its average went from 24.74 in the first plan to 62.62 in the fifth plan, and in
the sixth plan, it recorded an average of 53.52. Additionally, the relative price of energy (fuel) shows
that the average energy price from 1970 until the end of the war, as well as in the first and second
development plans, had a decreasing trend, and after that, during the third and fourth development
plans, it had an increasing trend. From the fifth development plan until 2023, energy prices are again
decreasing. Long-term results indicate that the relative price of energy has an indirect and asymmetric
effect on economic welfare. Specifically, while the impact of increases in relative energy prices on
economic welfare is not significant, decreases in relative energy prices are associated with a significant
and indirect effect. Furthermore, per capita income and economic growth have a positive effect, while
inflation has a negative effect on economic welfare. Another finding is that during the post-sanction
years (2017 to 2023), the level of economic welfare has significantly decreased, and the main reason
for this could be the existence of more severe and widespread sanctions. Based on the results, it is
recommended that attention be paid to distributional considerations, and through reforms such as
gradually increasing energy prices, eliminating subsidies, and reallocating resources to other economic
sectors, efficiency in energy consumption can be improved. Although the reduction of energy subsidies
and the increase in energy carrier prices may have a negative short-term effect on the economic
welfare of certain segments of society, especially lower-income classes, if the revenue generated from
this is injected into government fiscal policies with a greater focus on acquiring capital assets, in the
long run, one can witness the positive effects of increases in relative energy prices on the welfare of
citizens.
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Extended Abstract

1. Introduction

From the past to the present, improving citizens’ welfare has always been one of the most important
goals of governmental systems. In Article 43 of the Constitution of the Islamic Republic of Iran, in order
to ensure the economic independence of society, eradicate poverty and deprivation, and meet human
needs during the process of growth while preserving individual freedom, goals have been set regarding
matters such as providing basic needs—including housing, food, clothing, health, medical care,
education, and the necessary facilities for forming a family for everyone—as well as providing
conditions and opportunities for employment for all, with the aim of achieving full employment
(Sajjadi,2022). One of the most appropriate criteria for assessing the economic conditions of any
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country is the evaluation of its welfare status, and the improvement of social welfare in each society
has been considered by economic and social policymakers as one of the major economic goals.
Welfare reflects purchasing power and the ability to obtain life facilities and services, but the definition
of social welfare has undergone significant changes since the 1980s (Vafaei et al., 2017). Welfare is
considered one of the main indicators of development, and the goal of development is for individuals’
capabilities and abilities to grow in a way that enriches human life with greater creativity and
satisfaction. For this reason, relying on single indicators such as GDP cannot provide a comprehensive
picture of a country’s welfare, and thus interest in using composite indicators has increased in recent
decades (Sharpe, 1999).

Social and economic welfare has a direct relationship with access to energy resources. Energy prices,
as one of the key factors in determining access to this vital resource, play a major role in citizens’
quality of life. Some economists, such as Stern (1993) and Stern and Cleveland (2004), believe that
energy plays the greatest role in welfare, viewing it as an important factor alongside capital and labor,
and from their perspective, production is a function of labor, capital, and energy.

One of the goods that is considered among the essential household items and constitutes a major
share of subsidy expenditures is energy carriers. In developing countries, including Iran, energy
subsidies are paid so that the poor can afford to consume the minimum required level of energy.
However, due to the general (universal) subsidy payment system in the country, higher-income groups
benefit more from these subsidies than low-income groups. Moreover, because energy prices are low,
conserving energy resources becomes less important for consumers, leading to problems such as air
pollution and other adverse environmental effects. Energy-carrier subsidies also place a burden on the
government budget, and their volume in Iran is very high compared to GDP (Zorar, 2005; Economic
Transformation Taskforce, 2008). In recent years, to address budget deficits, proposals have been
made to reduce energy subsidies and increase energy-carrier prices. This significantly reduces
household energy consumption, causing an initial decline in overall welfare; however, with the injection
of revenue gained from higher energy prices into government fiscal policies, long-term welfare
increases.

Given the influential role of energy in determining welfare levels in today’s societies, this study
examines the effect of energy prices namely increases and decreases in energy prices on economic
welfare in Iran. Accordingly, the present research aims to investigate the asymmetric effects of relative
energy prices on economic welfare, a topic that appears to have received limited attention in previous
studies. Overall, the main question of the present study is whether a significant effect of relative fuel
prices on economic welfare can be observed in Iran’s economy, and whether there is a significant
difference in the magnitude of the effects of increases versus decreases in relative fuel prices on
welfare. In this regard, the impacts of relative fuel prices on Iran’s economic welfare during the years
1973-2023 (1352-1402) are examined, and for this purpose, linear and nonlinear autoregressive
distributed lag (ARDL) approaches are used to estimate the model. The structure of this article is as
follows: after the introduction, Section 2 discusses the literature with an emphasis on theoretical and
empirical studies. Section 3 presents the research methodology and data description. Then, in Section
4, the model is estimated using time-series data through linear and nonlinear ARDL methods, and
finally, the research findings and recommendations are presented.

2. Method

The main objective of the present study is to analyze and examine the asymmetric effect of relative
energy prices on economic welfare in Iran. Therefore, the focus in specifying the research model is to
both investigate relative energy prices and explain their impact on economic welfare, while also
distinguishing the effect of increases in relative energy prices from the effect of decreases. Given the
different orders of integration of the variables especially the dependent variable, which has an
integration order of one as well as the possibility of lagged effects of the explanatory variables on
welfare and the need to consider the influence of other variables affecting welfare, the autoregressive
distributed lag (ARDL) approach (both linear and nonlinear) is employed.

In specifying the asymmetric (nonlinear) model, the study of Shin et al. (2014) is used. In the
mentioned study, the focus is on the asymmetric impact of a determinant on the dependent variable
under conditions of expansion and recession. Using Pesaran et al. (2001), they introduce a model
named the nonlinear autoregressive distributed lag model (NARDL). Subsequently, this model is



formulated based on the variables of the present study in both linear (symmetric) and nonlinear
(asymmetric) forms

v" Specification of the First Model (Symmetric Form)

The first research model based on the symmetric approach is presented in Equation (1), where
LnIEWB as the dependent variable represents the logarithm of the economic welfare index, the
calculation method of which was explained in the methodology section. LnRFP represents the relative
energy price. Since an energy price index is not provided, the fuel price index is used as a proxy. Then,
by dividing the fuel price index by the consumer price index, the relative fuel price index is obtained.
ALNIEWB; = ¢LnlEWB;_; + YLnRFP;_; + wLnIPC,_1 + 8Inf;_1 + OEG,_1 + Zf;i @ ALnIEWB,_; +
Y Y ALNRFP,_; + Y12t 0, ALnIPC,_; + Y523 SiAInf,_; + Y 6,AEG,_; + &,

v' Specification of the Second Model (Asymmetric Form)
The basis of the nonlinear autoregressive distributed lag model is the asymmetric regression in
Equation (2), in which the variable LnRFP is decomposed as LnRFP; = LnRFP, + LnRFP; + LnRFP;
such that the partial sums of changes in LNRFP are as shown in Equation (2).
LnIEWB; = y*LnRFP; + y"LnRFP; + wLnlPC, + §Inf; + OEG, + €,

LnRFP# = ¥5_) ALnRFPY = 3%_, [Max(ALnRFP;],0)
{LnRFP; = Y5 ALnRFP = 2§=1KMin(ALnRFP,-] ,0)
Based on Equations (2) and (3), the asymmetric ARDL(p, g1,92,f,S,u) model is written according to
Equation (4). In this equation, ¢ is the autocorrelation coefficient; @ represents the asymmetric
coefficients of the lags of relative energy prices; and w, 8, and 6 are the coefficients of the lags of
economic growth, inflation, and per capita income, respectively.
LnEWB, = X_, @;LnlEWB,_j + XI1 i LnRFP ; + X720y LnRFPL; + X _o w;EG,_j + X3- §jInf;_j +
2i=06;IPCr_j + 1,
Furthermore, the static form of Equation (4) is extended to the dynamic form in Equation (5):
ALnIEWB, =

@LNIEWB;_, + y*LnRFP} | + y"LnRFPZ | + WEG;_{ + SInfi_y + 0IPC;_1 + 2?2—11 (MALNIEWB,_; +
Yty ALRRFPY  + X020y ALRRFPL; + Y- g w,AEG_; + X528 S;AInf_; + Y13 0,AIPC,_; + 9,
Long-run and short-run asymmetry are expressed in Equation (6). Based on this model, the
asymmetric effect of relative energy prices on economic welfare can be estimated and tested in both
the short run and the long run.

Long term: y* #y~

{Short term: y; =y

3. Results

The estimation results of the research model in the long run indicate that the relative price of energy
has an indirect and asymmetric effect on economic welfare. In such a way that, while the impact of
increases in the relative price of energy on economic welfare is not significant, decreases in the relative
price of energy have an indirect and significant effect. Also, per capita income and economic growth
have a positive effect, and inflation has a negative effect on economic welfare. Another finding is that
during the post-JCPOA years (2017 to 2023), the level of economic welfare has significantly
decreased, and the main reason for this can be attributed to the presence of more severe and
widespread sanctions.The insignificance of increases in the relative price of energy may be due to the
fact that, in Iran’s economy, energy subsidies are widely paid, and therefore energy subsidies have
caused energy prices in Iran to be not only much lower than global market prices, but also to have a
lower nominal growth rate compared to the prices of other goods and services in the Iranian economy,
showing a noticeable relative decline. This trend is also visible in the descriptive analysis of the
movement of the relative price of energy. Based on this, what is observed in most of the years under
study in Iran’s economy is not increases but rather decreases in the relative price of energy, and from
this perspective, the insignificance of the effect of increases in relative energy prices on economic
welfare should not be considered unexpected.This result, while taking income distribution
considerations into account, is noteworthy from an efficiency perspective. Because with this declining
trend in the relative price of energy in Iran’s economy, there is essentially no significant incentive or



pressure to invest in renewable energy or improve energy efficiency, and this can lead to inefficiency in
the use of energy resources. On the other hand, the increasing consumption of non-renewable
energies and the expansion of the pollution resulting from them is itself a factor in reducing
environmental health.

4. Conclusion

According to the results obtained in this study, it is recommended that, while considering distributional
concerns, reforms be implemented in the field of energy pricing. Based on the study by Javan (2008),
energy subsidy reforms should be carried out gradually. Energy subsidy reforms include the gradual
increase of energy prices, the removal of subsidies, and the reallocation of resources to other
economic sectors. Such policymaking can lead to improved consumption efficiency.Also, according to
the studies by Lin and Jiang (2011), eliminating energy subsidies without redistributing the resulting
resources significantly affects employment and growth. If the resources obtained from reforming the
energy subsidy system are redistributed among individuals, the resulting effects become more
limited.In fact, although reducing energy subsidies and increasing energy carrier prices may have
negative short-term effects on the economic welfare of social groups—especially low-income
households—if the revenue from eliminating energy subsidies and increasing energy carrier prices is
injected into government fiscal policies with a greater focus on capital asset acquisition, positive long-
term effects of increases in the relative price of energy on the welfare of citizens can be expected.
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