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Abstract

Changes in the oil price formula are of great importance in economic literature for oil
producers such as Iran, given their dependence on oil revenue and its large share in their
budget. On the other hand, the official oil price formula is a key factor in marketing
and determining market share, and national oil companies constantly adjust this system
according to changes in market conditions and competitors. The main issue is that in recent
years, pricing experts have disagreed on the official oil price formula, so that the first group
considers the aforementioned formula to be a function of the Brent crude oil price in the
ICE market, but the second group considers the aforementioned formula to be mainly a
function of the Mediterranean market index (the difference between Ural crude oil and
Brent). Therefore, the purpose of this study is to examine the official Iranian crude oil
price formula in the Mediterranean market. In this study, two expert pricing approaches
are evaluated: the first is the Brent oil price function in the ICE market, and the second is
the Mediterranean market index function. For this purpose, using monthly data from 2007
to 2022, the significance of the aforementioned variables and some other variables such
as interest rates and the Dow Jones index on the official price formula has been evaluated
using the multivariate GARCH method. The results show that the Mediterranean market
index did not have a significant effect on the official Iranian oil price formula, but Brent oil
in the ICE market had a significant effect on it. Similarly, the effectiveness of the interest
rate and Dow Jones index variables in the two scenarios have significant effects on the
Iranian oil price formula.
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1. Introduction

Due to the country's high dependence on oil revenues, the pricing formula for Iranian crude
oil constitutes a strategic issue in energy policy. The pricing strategies of competitors,
particularly Aramco, have reshaped market dynamics through modifications to their pricing
mechanisms. In response, the National Iranian Oil Company (NIOC) has adjusted its
pricing formula in international markets, including the Mediterranean, to maintain its
competitive position.

The primary challenge in this formula lies in the ongoing debate regarding its
dependence on Brent crude oil prices in the ICE London market versus the Mediterranean
market index (the price differential between Urals and Brent crude oil). Research findings
indicate that the Iranian oil pricing formula correlates highest with Brent crude prices. At
the same time, geopolitical risks, global demand fluctuations, and OPEC policies influence
this formula.

2. Literature Review

Crude oil price fluctuations are shaped by macroeconomic factors, financial markets, and
major producers' policies. Key determinants include interest rates, stock indices, and U.S.
shale oil expansion, while domestic research highlights oil quality and regional market
conditions. This study examines the Mediterranean market index (Urals-Brent price
differential) and regional oil market dynamics in Iran's pricing formula, unlike previous
studies on financial aspects. Based on expert assessments, Iran's oil pricing formula is
reassessed through a systematic economic model, aiming to optimize pricing and enhance

global competitiveness by integrating technical and market-driven factors.

3. Theoretical Framework

Crude oil pricing has evolved from OPEC-controlled models to benchmark-based
strategies reflecting regional supply-demand dynamics. Market liberalization has further
driven competitive pricing approaches. Iran's crude oil pricing formula is continuously
revised in response to market conditions, competitor policies (e.g., Aramco), and global
trade trends. A central debate is whether to track Brent crude prices in ICE London or use
the Mediterranean market index (Urals-Brent differential). This study applies the Fisher
Price Jump Model to assess the influence of interest rates, the Dow Jones Index, and
regional market structures. Findings support a structured, data-driven pricing approach,

enhancing Iran's global competitiveness.

4. Theoretical Framework

Crude oil pricing is shaped by economic, geopolitical, and market-specific factors,
transitioning from OPEC-controlled pricing to benchmark-based models reflecting
regional supply-demand dynamics.

Iran's crude oil pricing formula has been continuously revised due to market conditions,
competitor policies (e.g., Aramco), and global trade trends. A key debate concerns whether
Iran should track Brent crude prices in ICE London or use the Mediterranean market index
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(Urals-Brent differential). This study applies the Fisher Price Jump Model to analyze the
effects of interest rates, the Dow Jones Index, and regional market structures on Iran's
pricing. Findings highlight that a structured, data-driven pricing approach improves Iran's
global competitiveness, ensuring alignment with economic trends. The study emphasizes
the need for a balanced pricing mechanism for regional and global market conditions,
helping Iran maintain strategic positioning and respond effectively to supply and demand
fluctuations in key export markets.

5. The Mediterranean Oil Market
The Mediterranean region is a key export market for Iranian crude oil, with Greece, Spain,
Turkey, and Italy as major buyers. According to the U.S. Energy Information
Administration (2021), Iran's oil exports to this region hit their lowest level in 2024. Pricing
is mainly determined by the price differential between Russian Urals crude and Brent crude,
which serve as benchmarks. The National Iranian Oil Company (NIOC) releases a monthly
pricing formula, traditionally based on Brent crude prices in the ICE London market.
However, intensified regional competition has created the need for formula revisions
incorporating economic and technical factors. While OPEC and governments historically
controlled oil pricing, increased global supply and falling demand have led to a hybrid
model integrating regional indices. This study applies the Fisher Price Jump Model to
assess the effects of interest rates, the Dow Jones Industrial Average, and oil price volatility
on Iran's pricing. Findings indicate that higher interest rates boost supply and reduce prices,
while the Dow Jones index correlates positively with oil prices .

By developing a systematic model, this research analyzes technical indicators in the
Mediterranean market to optimize Iran's pricing formula, ensuring greater competitiveness

and alignment with global economic and geopolitical trends.

6. Introduction of Variables, Research Methodology, and Data Analysis
This study examines Iran's crude oil pricing formula in the Mediterranean market under
two scenarios:

-Dependence on Brent crude prices in ICE London.

-Use the Mediterranean market index (Urals-Brent differential) with key economic
variables like the Dow Jones Index and interest rates.

-Using monthly data from 2007 to 2022, sourced from OPEC, NIOC, the World Bank,
and the Central Bank of Iran, the study applies GARCH and ARCH models to assess price
volatility. The unit root test confirms that all variables are non-stationary at level but
become stationary after first differencing.

-The Granger causality test indicates that Urals crude prices influence Brent prices, not
vice versa. Findings also reveal that interest rates negatively affect Iranian crude prices,
while the Dow Jones Index has a positive impact. Moreover, GARCH and ARCH models
confirm that volatility in the Urals crude market extends to other markets.

- Ultimately, the study concludes that using the Mediterranean market index as a pricing
benchmark creates misleading signals. Instead, a Brent-based pricing model in ICE London
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is identified as a more accurate and stable framework, ensuring market alignment,

competitiveness, and long-term pricing efficiency for Iranian crude oil in the
Mediterranean market.

7. Conclusion

This study evaluates Iran's official crude oil pricing formula in the Mediterranean market
under two scenarios: dependence on Brent crude prices in ICE London or use of the
Mediterranean market index (Urals-Brent differential) alongside economic variables.
Using monthly data from 2007 to 2022, the study employs GARCH and ARCH models to
assess price volatility. The Granger causality test confirms that Urals crude influences
Brent prices, not vice versa. Findings suggest that the Mediterranean market index creates
misleading pricing signals, and a Brent-based pricing model in ICE London is the most
reliable approach for Iran's crude oil pricing.
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$/bbl
North West Europe Mediterranean South Africa Asia
Crude Oil
Price Index (FOB Kharg) (FOB Kharg) (FOB Kharg) Price Index (FOB Kharg)
Iran Light -1.60 -1.50 -1.60 2.15
Iran Heavy -3.40 -3.60 -3.40 Average 0.10
Forozan Blend Ice Brent -3.35 -3.55 -3.35 (Oman,Dubai) 0.15
Pars . - * -1.55
Soroosh - - - Iran Heavy -3.10
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Fig. 1: Crude oil pricing announcement section of the International Affairs Department,
National Iranian Oil Company (Source: International Affairs Department website, NIOC).
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Tab. 2: Official Pricing Formula for Iranian Light Crude Oil in the Mediterranean Market —
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Tab. 3: Evaluation of the Optimal Residual Pattern
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Tab. 4: Granger Causality Test of Benchmark Crude Oil Prices in the Mediterranean Market
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Tab. 5: Official Pricing Formula for Iranian Light Crude Oil in the Mediterranean Market —
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Tab. 6: Optimal Residual Pattern Test Based on Variance Ratio
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