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Abstract:

The persistently high inflation rate in Iran’s economy, particularly over the past decade, and the government’s inability to
control it, have led to inflation being recognized as one of the main issues and challenges of Iran’s economy. There is extensive
debate regarding the costs of inflation. Many economists consider low but positive inflation as necessary for economic
growth; however, high inflation can impose significant costs on economic growth, primarily through the reduction of
investment. Investment takes place when there is a clear and positive outlook for profitability. High inflation, which signals
market instability, darkens this outlook and increases uncertainty and investment risk. Nevertheless, as long as inflation
remains predictable—that is, at its long-term equilibrium level—this effect is partially mitigated. This article investigates the
effects of energy carrier prices on disaggregated inflation in the industry and food sectors using the quantile model. The
statistical population of this study is Iran, and given the availability of data, quarterly information from 2004 to 2023 was
analyzed using EViews software and the quantile econometric technique. As the results and quantile model estimates show,
in the first, second, and third quantiles, energy carrier prices (fuel oil and diesel prices) have a positive and significant effect
on inflation, and this effect intensifies in the fourth quantile. In other words, the studied indices in the first (Q25), second
(Q50), and third (Q75) quantiles exhibit a positive temporal correlation with inflation in the industry sector. As the lag
components diminish and the movement shifts toward the fourth quantile (Q95), the correlation between the studied indices
and inflation in the industry sector increases. Furthermore, the results and quantile model estimates in the food sector show
that in the lower first and second quantiles, energy carrier prices (fuel oil and diesel prices) have a positive and significant
effect on inflation, and from the third and fourth quantiles onward, the intensity of this effect increases. In other words, the
studied indices in the first (Q25) and second (Q50) quantiles exhibit a positive temporal correlation with inflation in the food
sector. As the lag components diminish and the movement shifts toward the third (Q75) and fourth (Q95) quantiles, the
correlation between the studied indices and inflation in the food sector increases.

Keywords: Inflation, Energy, Food Sector, Industry Sector, Quantile Model

Citation: Oliyaee, B., Damenkashideh, M., Mehrabian, A., & Seifipour, R. (2024). The Effects of Energy Carrier Prices on Disaggregated Inflation in the Industry and Food Sectors
Using the Quantile Model. Accounting, Finance and Computational Intelligence, 2(1), 68-82.

Copyright: © 2024 by the authors. Published under the terms and conditions of Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0) License.


http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0
https://orcid.org/0000-0002-9949-3524
https://orcid.org/0009-0003-5176-9936
https://orcid.org/0000-0002-6679-8049
https://orcid.org/0000-0002-5798-7534

OLIYAEE ET AL.

Extended Abstract

Introduction

Inflation is one of the most pressing macroeconomic challenges faced by developing economies, with profound
implications for growth, investment, welfare, and overall macroeconomic stability. In the case of Iran, the persistent high
inflation rates over the past decades and the inability of successive governments to effectively control them have intensified
debates on the sources and consequences of inflationary pressures. Economists often argue that while mild inflation may
stimulate economic growth, persistent high inflation imposes significant economic and social costs, particularly through
heightened uncertainty, reduced investment, and inefficient allocation of resources (Ebrahimi et al., 2024; Nilchi et al., 2024).
Among the various factors influencing inflation dynamics, energy carrier prices—including fuel oil and diesel—play a critical
role in shaping both producer price indices and consumer price indices, especially in energy-dependent economies such as
Iran (Mirai et al., 2023).

Energy is a fundamental input in the production process and simultaneously represents a substantial share of household
expenditure. As such, fluctuations in energy carrier prices exert both direct and indirect effects on inflation in different sectors
of the economy (Huntington & Liddle, 2022). Evidence from international research highlights that energy price shocks not
only affect domestic markets but also spill over into global trade and inflationary cycles. For instance, studies in OECD
countries suggest that energy prices significantly determine long-term growth trajectories and inflationary outcomes
(Huntington & Liddle, 2022; Kilian & Zhou, 2022). Similarly, research shows that increases in oil prices fuel inflationary
pressures in the United States by raising both actual and expected inflation (Kilian & Zhou, 2022).

In developing countries, food inflation represents a particularly sensitive dimension of overall inflation. Changes in
monetary policy, exchange rate volatility, and energy price shocks all contribute to asymmetric responses of food inflation,
disproportionately affecting low-income households (Husaini & Lean, 2021; Iddrisu & Alagedide, 2021). Empirical findings
from South Africa and Indonesia confirm that food inflation tends to react strongly to macroeconomic shocks, which creates
severe welfare implications for poorer income quintiles (Iddrisu & Alagedide, 2020; Ismaya & Anugrah, 2018). This sensitivity
is magnified in Iran, where food expenditures form a substantial share of household consumption baskets and thus magnify
the pass-through effects of energy price changes on welfare (Narges & Zandi, 2021).

At the same time, industrial inflation is highly responsive to production costs, of which energy is a major component. As
industries in Iran remain heavily reliant on fossil fuels, increases in energy prices translate directly into higher production
costs, which are subsequently transferred to consumer prices (Nazari, 2018). Previous studies emphasize that structural
inefficiencies, energy intensity, and low adoption of modern technologies exacerbate the inflationary impact of energy shocks
(He & Lin, 2019; Huang et al., 2020). In fact, the literature on energy intensity suggests that economies with higher levels of
energy dependency experience stronger inflationary responses to price shocks (Huang et al., 2017). This is consistent with
domestic research showing that structural breaks and inefficiencies in Iran’s energy sector amplify the macroeconomic
consequences of fuel price reforms (Ebrahimi et al., 2018).

From a welfare perspective, increases in gasoline and diesel prices exert heavy burdens on households, especially those in
lower income deciles (Vahrami & Rayej, 2018; Vida & Majid, 2018). Welfare losses not only arise through direct household
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confirms that reforms in fuel price subsidies, while potentially growth-enhancing in the long run, generate short-term
inflationary spikes that disproportionately affect vulnerable groups (Mirai et al., 2023).

Moreover, exchange rate fluctuations play a central role in transmitting energy price shocks to inflation. Empirical studies
on Iran show that exchange rate volatility significantly influences core inflation and creates a two-way relationship between
currency depreciation and inflationary pressures (Pirpour & Samsami Mazra'e Akhound, 2025; Yavari et al., 2016). In fact, the
exchange rate acts as a conduit through which global energy price shocks are internalized domestically, magnifying inflation
dynamics in energy-importing and energy-exporting economies alike (Guechati & Chami, 2021; Khan, 2021).

Overall, the international literature emphasizes that energy prices, exchange rate dynamics, and structural inefficiencies
interact to produce complex inflationary outcomes. While monetary policy plays an important role in stabilizing inflation,
evidence shows that inflation in developing countries is not exclusively a monetary phenomenon, but is also strongly
influenced by real factors such as energy costs and food supply shocks (Iddrisu & Alagedide, 2021). In the case of Iran, the
high reliance on fossil fuels, vulnerability to external shocks, and structural rigidity in energy consumption necessitate a closer
examination of the quantile-specific effects of energy prices on disaggregated inflation in industry and food sectors.

This study contributes to the literature by employing a quantile regression framework to explore how changes in energy
carrier prices affect inflation differently across various quantiles of the conditional inflation distribution in Iran. By focusing
separately on the industrial and food sectors, this research provides new insights into the heterogeneous effects of energy
price shocks, thereby filling an important gap in both domestic and international research (Mami Pour & Jalali, 2017).

Methods and Materials

This study employed a quantile regression model to examine the effects of fuel oil and diesel prices on disaggregated
inflation in Iran’s industrial and food sectors. The statistical population consisted of quarterly data from 2004 to 2023. Key
dependent variables included the Consumer Price Index for food and beverages and the Producer Price Index for industry.
Independent variables encompassed energy carrier prices (fuel oil and diesel), monetary policy rates, real exchange rate
volatility, and the output gap. Data were analyzed using EViews software, and stationarity was confirmed through unit root
tests before estimation. Johansen co-integration tests were conducted to determine long-run relationships. Finally, quantile
regressions were estimated across Q25, Q50, Q75, and Q95 quantiles to capture heterogeneous effects across different levels
of inflation distribution.

Findings

The results revealed that in both the industrial and food sectors, energy carrier prices exhibited positive and significant
effects on inflation across all quantiles. In the lower quantiles (Q25 and Q50), fuel oil and diesel prices already demonstrated
a strong correlation with inflation, while in higher quantiles (Q75 and Q95), the intensity of this effect increased substantially.
In the industrial sector, the quantile regression showed that energy carrier prices were consistently significant, and their
impact strengthened in higher quantiles, indicating that energy price shocks become more inflationary when inflation is
already elevated.

Similarly, in the food sector, energy prices exerted positive and significant effects across all quantiles. While the correlation
was evident in the lower quantiles, it became more pronounced in Q75 and Q95, confirming that food inflation is particularly

sensitive to energy price changes under high inflationary environments. The results further indicated that other explanatory
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variables such as monetary policy rates, real exchange rate volatility, and the output gap also had significant influences on
inflation dynamics in both sectors.

Discussion and Conclusion

The findings of this study highlight the central role of energy carrier prices in driving disaggregated inflation in Iran’s
industrial and food sectors. The positive and significant impact of fuel oil and diesel prices across all quantiles underscores
the economy’s heavy dependence on energy inputs, both as production costs and as components of household consumption.
More importantly, the increasing intensity of the impact at higher quantiles suggests that energy price shocks amplify
inflationary pressures during periods of high inflation, thereby exacerbating macroeconomic instability.

These results are consistent with international evidence showing that energy prices strongly shape inflationary dynamics
across both advanced and developing economies. The strong positive relationship between energy prices and industrial
inflation aligns with findings from OECD economies, where energy costs directly influence industrial production and inflation
rates (Huntington & Liddle, 2022). The sensitivity of food inflation to energy prices mirrors empirical findings from South
Africa, Indonesia, and other developing countries, where energy shocks translate directly into higher food costs,
disproportionately affecting low-income households (Iddrisu & Alagedide, 2020; Ismaya & Anugrah, 2018).

In addition, the findings resonate with research emphasizing the role of energy intensity in magnifying inflationary effects.
Studies in China, for example, show that energy intensity and structural inefficiencies heighten the inflationary consequences
of energy shocks (He & Lin, 2019; Huang et al., 2020; Huang et al., 2017). Similarly, domestic research in Iran points to the
structural vulnerability of the energy sector and the need for policy reforms to reduce dependency and improve efficiency
(Ebrahimi et al., 2018).

The welfare implications of these findings are particularly important. The observed impact of energy prices on food
inflation suggests that vulnerable households bear a disproportionate share of the burden, consistent with previous research
emphasizing the regressive effects of fuel price increases on welfare (Vahrami & Rayej, 2018; Vida & Majid, 2018). This
highlights the necessity of designing compensatory mechanisms to mitigate the inflationary effects of energy price reforms,
as noted in prior studies (Mirai et al., 2023).

Furthermore, the results underscore the importance of exchange rate stability in moderating inflationary pressures.
Exchange rate fluctuations not only magnify the domestic impact of global energy shocks but also exacerbate inflation
volatility in Iran, confirming prior findings on the two-way relationship between exchange rate movements and inflation
(Guechati & Chami, 2021; Khan, 2021; Pirpour & Samsami Mazra'e Akhound, 2025; Yavari et al., 2016).

In conclusion, this study demonstrates that energy carrier prices are a fundamental determinant of disaggregated inflation
in Iran’s economy, with stronger effects under high inflationary conditions. By employing a quantile regression approach, the
research provides new evidence of heterogeneous effects across inflation distributions, emphasizing the vulnerability of both
industry and food sectors to energy price shocks. These findings underscore the urgency of comprehensive energy and
monetary policies that not only address inflationary stability but also safeguard welfare and industrial competitiveness in the

face of global and domestic energy price fluctuations.
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