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1. KEY FEATURES OF MRPPM 
A system of mathematical models of the Russian petroleum product markets 

(MRPPM modeling tool) has been developed by Petromarket Research Group 

with the aim of analysing the reaction of the market to potential changes in 

the economic situation. 

MRPPM imitates the operation of a market mechanism and, under changes in 

market conditions, forces demand, supply and the prices for petroleum 

products (PP) to move in the direction of some stable equilibrium state. The 

equilibrium state varies in accordance with changes in external conditions; 

these include: 

 the prices for Russian oil and PP on foreign markets (affecting the prices 

of the domestic market, and consequently the demand, oil refining 

economics and supply of PP); 

 inflation and exchange rates (affecting the economics of oil refining in 

general and the supply of PP); 

 the macroeconomic and demographic parameters, which characterise 

consumption of PP (and thus affect demand); 

 tax and tariff regulation parameters affecting the oil industry – the level 

of export duties on oil and PP, import duties on PP, VAT, excise taxes, etc. 

(affecting prices on the domestic market, demand, petroleum refining 

economics and the supply of PP). 

 The MRPPM complex includes the following models: 

 models of PP demand, in which the functional dependences of demand 

are based on the macroeconomic parameters and prices both in the 

current period under consideration and in the future; 

 refinery models (linear programming models or LP models) which 

imitate the operation of enterprises: each refinery maximises EBITDA at 

given prices for its products and the feedstock it processes, given: 

 current and future oil refining technology (the composition and 

quality of the feedstock, plant capacities and material balances, the 

material flows between plants and the qualitative characteristics of 

intermediate products used for the mixing of marketable products); 

 the current and future operating costs of the refinery; 

 restrictions on the production of certain types of products (for 

example, a base-limiting restriction on the production of gasoline). 

Currently, the MRPPM covers the markets of twenty-one products (gasoline 

by brands, diesel fuel, middle distillates, jet fuel, fuel oil, naphtha, VGO, tar, 

bitumen, coke and other products) and imitates the operation of 84 Russian 

processing enterprises (32 large scale refineries, 49 mini-refineries and 3 gas 

processing plants). 
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In addition to the model’s scenario conditions, the following are specified 

externally: 

 current and prospective logistics of the supply of oil and PP to the 

domestic market and for export (routes, transportation costs), for each and 

every oil refinery. The centres of the global trade in oil (European 

Mediterranean, Northwestern Europe and Singapore) are also taken into 

account as supply routes for the export of oil and PP. The logistics of 

petroleum product supply to the domestic market is differentiated across 

85 regions, each of which has its own set of wholesale prices for the 

products. In total, the model comprises more than 900 routes for the 

supply of feedstock and more than 3,000 routes for the supply of 

petroleum products;  

 current and future restrictions on the allowable capacity of transportation 

systems linked with exportation; 

 current and future requirements linked with the quality of refinery 

products and restrictions on their production (for example, base limits on 

the production of gasoline). 

The calculations made by the MRPPM are essentially a search for the 

market’s equilibrium, under changing scenarios dictated by external 

conditions. Under equilibrium conditions, the following can be determined: 

 the value of wholesale prices for all PPs on each of the regional markets; 

 the size of the demand for each and every PP on the domestic market; 

 the conditions of each and every refinery (its feedstock throughput, 

petroleum product output and its supply to a cross-section of regional and 

export markets). 

2. MRPPM OPERATING LOGIC 
The MRPPM complex is a complex tool. However, it is possible to explain its 

operating logic by means of a schematic (see Diagram B.1). 

Consider a scenario, in which export duties are suddenly abolished and 

assume that prior to the abolition of the duties, the domestic market was in 

equilibrium: provided the external conditions (of price, macroeconomics and 

taxation) are fixed, the market mechanism will ensure that the prices, 

demand and structure of the domestic market (defined by supplies from 

Russian refineries) remain stable. At the moment of abolition of the export 

duties on oil and petroleum products, market equilibrium will be disturbed. 

Not only will there be an increase in export netbacks, but also an increase in 

the domestic market prices for the feedstock supplied to refineries and for 

the petroleum products manufactured by refineries, by an amount equal to 

the value of the abolished duties. At the same time, all Russian refineries 



MRPPM MODELLING TOOL (SYSTEM OF MODELS OF THE RUSSIAN PETROLEUM PRODUCT MARKET)  

©  PETROMARKET RG  5  

will lose their duty subsidies, leading to some of them becoming 

unprofitable (due to negative EBITDA) and therefore having to close.  

But the closure of refineries means a decrease in the supply of petroleum 

products, and this, in turn, may lead to shortages, either on Russia’s domestic 

market as a whole, or on individual markets in certain regions of the country. 

As a result, prices on the domestic market for those petroleum products 

which have now become scarce will begin to rise, and will continue to rise to 

a level at which the deficit disappears. The disappearance of the deficit is 

inevitable, since rising product prices reduce demand for the product, yet at 

the same time serve as an incentive to increase its supply. In the extreme 

case, prices will reach the level of import parity, at which point the deficit 

will then be covered by supplies from abroad. It is possible that rising prices 

for scarce petroleum products will return profitability to some of the Russian 

refineries, which were previously forced to close, and these will then resume 

refining. If the increase in supply from newly-opened refineries completely 

overwhelms the deficit, this is likely to result in a reversal of the movement 

in price. With prices falling, demand will increase and, most importantly, 

some of those newly opened refineries may once again have to close. 

Refinery closures will restart the upward movement in prices. 

These iterations will be repeated until a price level is found, at which the 

fluctuations in supply and demand cease. Once this happens, the market has 

reached a new equilibrium condition, at the end of a process triggered by the 

initial abolition of the export duties. 

Diagram B.1 

Logic of MRPPM operation 

Source: Petromarket Research Group 
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