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1. Abstract:

In Slovenia, a law is currently applied according to which any change in the price of oil
derivatives is subject to the Governmental approval. Following the target of getting closer to
the European Union, the necessity has arisen of finding ways for the introduction of
liberalisation or automated approach to price modifications depending on oscillations of oil
derivative prices on the world market and the rate of exchange of the American dollar. It is for
this reason that at the Agency for Energy Restructuring we made a study for the Ministry of
Economic Affairs and Development regarding this issue. We analysed the possible models
for the formation of oil derivative prices for Slovenia. Based on the assessment of
experiences of primarily the west European countries, we proposed three models for the
price formation for Slovenia. In future, it is expected that the Government of the Republic of
Slovenia will make a selection of one of the proposed models to be followed by enforcement
of price liberalisation.
The paper briefly presents two representative models for price formation as used in Austria
and Portugal. In the continuation the authors analyse the application of three models that
they find suitable for the use in Slovenia.

MODELI ZA ODREĐIVANJE CIJENA NAFTNIH
DERIVATA U SLOVENIJI

1 . Sažetak:

U Republici Sloveniji je trenutno na snazi zakon koji zahtijeva da se svaka promjena cijene
naftnih derivata obavlja u suglasnosti s odlukom vlade. S ciljem prilagodbe Europskoj Uniji
razmišlja se o liberalizaciji, odnosno automatiziranom postupku mijenjanja cijena u odnosu na
promjenu cijene naftnih derivata na svjetskom tržištu i tečaja američkoga dolara. U tu svrhu smo
za Ministarstvo za ekonomske odnose i razvoj pri Agenciji za prestrukturiranje energetike izradili
Studiju koja analizira moguće modele za formiranje cijene naftnih derivata u Republici Sloveniji.
Na temelju analize iskustava, prije svega u zapadnoeuropskim državama, za Sloveniju smo
predlagali tri modela za formiranje cijena. U prvoj fazi Vada Republike Slovenije može odabrati i
provesti jedan od tri predložena modela za formiranje cijene naftnih derivata, a kasnije cijene
liberalizirati.
U referatu su ukratko izložena dva reprezentativna modela formiranja cijene koje primjenjuje
Austrija i Portugal. U nastavku su izložene računarske aplikacije triju modela koji bi mogli biti
primijenjeni u Sloveniji.
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2. Currently used approach to price formation in Slovenia

The applicable Slovene Price Formation Law, as published in the Official Gazette no 1/91, in its
Article 4 foresees that enterprises and other legal entities and carriers of independent personal
work performing activities and operations with oil derivatives shall obtain the approval of the
Government of Slovenia for the change in the price of their commodities. The Government shall
issue its approval within 30 days upon the receipt of the claim for the change in the price. In this
way permissive prices are determined. The Government approves the net purchase price and
the sale margin. It is also the competency of the Government to establish the rate of the sales tax
in accordance with Article 77 of the Law on Sales Taxation. As seen from the below graph, the tax
free prices for motor gasolines are on the same level as those in the EU countries. Retail prices
are considerably lower than the average prices in the EU countries. This means that taxes on oil
derivatives in Slovenia are essentially lower.

Graph 1: Prices and taxes of 98(95) lead free gasoline in European countries
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In distribution, prices at self-service filling stations are only symbolically lower than the highest
permissive ones. Greater differences are encountered in the sale of fuel oils where sale prices
are even up to 30% lower than the highest permissive ones.

Customs duties and other taxes are imposed on the import of oil derivatives (the evidencing tax
rate being 2%). Having been accepted into GATT, it has become necessary for Slovenia to
modify its import customs taxes in accordance with the GATT regulations. The current customs
rate for the most important oil derivatives is 10%. While other import taxes have been withdrawn,
this rate is expected to remain unchanged also in future.
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3. Models in some European countries

3.1. Austria

In Austria, the model of automatic modification of the price of oil derivatives was introduced in
1990 in agreement with the Ministry of Economic Affairs and Oil Industry. The model is relatively
simple and is based on the cost of oil derivatives at the Rotterdam stock exchange and the rate of
exchange of ATS versus US dollar. An important element of the model was the establishment of
the zero point. It is July 2,1990 and was determined on the basis of a detailed simulation.

The change in the price is calculated according to a formula. The procedure is the following: the
data in USD/t obtained from the Rotterdam stock exchange (Platt) are at the daily rate of
exchange converted into ATS/t; the base price in ATS/t is then deducted from the obtained value;
the difference in ATS/t is converted into ATS/I (specific weight); this net difference is being added
a 20% tax on the added value and the obtained gross difference represents the crucial data for
the change. If the mean value exceeds ±20 groschen during the two consequent days, a change
takes place. It is applied already the next day. Any industry costs that are not covered by the
formula are taken into account in the margin and are firm.

3.2. Portugal

In 1986 Portugal became a member state of the European Union. In the seven years lasting
transition period it was bound, among others obligations, to adapt its prices for oil derivatives to
the European practice. In 1994, a new fiscal regime (Decreto-Lei no 123/94) was introduced. The
regime foresawfirm taxes for any oil derivative (Decreto-Lei 124/94). Besides, on the basis of the
Decreto-Lei no 124/94 of May 18,1994 a formula was adopted for the calculation of the maximal
PMVP for the leaded super gasoline, gaseous oil and fuel oil with a high sulphur content (over
1%) based on the average European tax free prices, i. e. the weighted average of prices in
Germany, Belgium, Denmark, Spain, France, Italy and the Great Britain as published in the Oil
Bulletin of the European Union.

The maximal sale PMVP price is established each 14 days (on Mondays) and is changed
whenever a positive or negative change of the European PE price is registered, either equal or
higher than 1 eskudos/l for super gasoline and gaseous oil and 50 eskudos/kg of fuel oil
including the IVA tax on the added value. Prices that are established in this way are applied the
next day (on Tuesdays) at 00 upon homologation. The sale prices for super gasoline and
gaseous oil are set up in whole eskudos. Sale prices for fuel oil with over 1% of the sulphur
content are set up in whole eskudoses or in a half an eskudos.

4. Simulations of individual models

In the past years, there have been only few west European countries that have monitored and
regulated their prices of oil derivatives with particular models. These are the models that we used
at the setting up of the Slovenian model in spite of the fact that we are fully aware that according
to the intentions of the European Union its member countries are to adopt free formation of
prices for oil derivative already in 1995. In past, the majority of the east European countries
applied regulation models and they introduced price deregulation controllably, passing through
a number of testing and adaptation interphases.
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In order to get closer to the European circumstances, the target of introducing deregulation of oil
derivative prices should be firmly pursued in Slovenia, too. Such action should by all means be
well planned and gradually adopted. For the transition period we analysed the following three
possibilities or models:

The Slovene Oil Model: the model establishes the initial oil price on the basis of the cost of the
domestic refinery, whereby changes are determined on the basis of crude oil prices at the
Rotterdam stock exchange. As a basis we adopted prices of a domestic refinery (data by the
NAFTE Lendava).

The Austrian Stock Exchange Model: the model will be based on the oil derivative prices at the
Rotterdam stock exchange and the rate of exchange of SIT versus USD. The initial price or the
zero point is set at September 15,1994 and all the calculations regarding the change are related
to this starting point.

The Portugal or European Model: the model is based on tax free prices for the oil derivatives
employed in countries of the European Union with an adequate consideration of specific
domestic circumstances. The model is currently used by Portugal. Before price liberalisation, it
was used in Italy, too. The model applies a correction factor that takes into account the difference
between the average price of seven European countries and circumstances or the price in
Slovenia.

4.1. The Slovene Oil Model (SNM)

As far as the present circumstances are concerned, the model is supposed to be most practical
and least disturbing. It is expected to free the state from its daily interventions whereby
enterprises will be forced to take a certain risk in their operations due to the oil price variations in
the world markets.

The model persists that motor gasoline, gaseous oils and extra light fuel oil ELKO will be directly
controlled, while the rest of oil derivatives, i.e. fuel oil and liquid oil gas TNR might become
subject to the free price formation regime.

The model calculates the price according to the below formula:

P*C *oN

1000

where:
A
CBRENT
k
TR
PR
Pt
CPAR
P

Change of the tax free p rice
Brent value (Rotterdam)
Ratio
Transport cost
Production cost
Business operations rate of exchange
Parity
Specific weight

(SIT/I)
(USD/bbl)
USD/bbl -» USE/t
(USD/t)
(USD/t)
(SIT/USD)

(kg/i)
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For those oil derivatives that would remain under control of the Ministry of Economic Affairs and
Development the model will in its essence be based on the "current" parities of oil derivatives
versus the Brent crude oil. The defined parities versus the Brent crude oil would be established
on the basis of the total tax free price of derivatives (the present purchase prices of derivatives
including the margin). The basis for the variation in the tax free price of oil derivatives would be
the trend of the price for the BRENT crude oil at the Rotterdam stock exchange and the rate of
exchange SIT/USD. In the model, it would be necessary to define the scope of the input changes
that would allow an automatic change in the retail prices upwards and downwards, duration of
changes as well as other details that would facilitate automatic changes at an in advance
notification.

For the derivatives whose prices would be freely established, a regime would be introduced
according to which sellers would be bound to advise in advance the Ministry of Economic Affairs
and Development about their prices or changes in prices, respectively.

4.1.1. Simulation Procedure

The background for the simulation is the price for the Brent oil or the mean value of the
Rotterdam stock exchange quotation, respectively. The value in USD/barrel is to be converted
into tons and on the basis of the business operation rate of exchange the value in SIT/t is
calculated. The obtained value is the sole variable component that directly effects the change in
the price. For all the rest of the costs we assumed that they are firm and we simplified them. The
paper presents the simulation only for the Premium gasoline.

Premium Gasoline

As seen from the following graph, the final prices directly reflect the correlation between the
Brent oil price on the market and the tolar rate of exchange. According to this model, the highest
tax free price would be on August 1,1994 when it would amount to 36,4 SIT/I, and the lowest on
December 28,1993 in the amount of 31,12 SIT/I.

The correction factor that is set up on the basis of the difference between the obtained calculated
value and the tax free price on September 15,1994 amounts to 7,4 SIT/I.

Graph 2:
Simulation for Premium
Gasoline motor gasoline
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4.2 The Austrian Stock Exchange Model (ABM)

ABM is based on the stock exchange price for oil derivatives in Rotterdam. As data change daily
and are available to us, we decided to make daily simulation for various assumptions. On the
basis of experiences gained in Austria we took the decision that prices are changed whenever a
certain difference in the price lasts at least two days. This means that if during two subsequent
days the difference is greater than the price that is established in advance, an increase or
decrease takes place.

In this model, the choice of the "zero point" is of a very great importance. This is the price on a
certain date that constitutes the basis for the change. In simulations for the past periods this can
be quite easily determined. The establishment of the "zero point" for the future is relatively
difficult and we did deal with it in detail within the framework of the present task.

4.2.1. Simulation Procedure

The simulation covered the period between December 1, 1993 and October 25, 1994. The limit
for the change was foreseen at 2 SIT for Premi um gasoline and 1 SIT for gaseous oil. This means
that if the calculation shows a deviation during two consequent days for more than 1 or 2 SIT, an
increase/decrease takes place for the same value on the third day. This value was set up on the
basis of simulations that showed the frequency of occurrence of the need for the price change.
The value of 2 SIT for Premium gasoline is at the same time also an approximation to the value of
20 groschen in the Austrian model.

The basis for the calculation is the price for all derivatives on the FOB Rotterdam basis. The
model assumes the calculation according to the following formula:

1000

Where.
A basis for setting up the change (SIT/I)
Cn derivative price atthe Rotterdam stock exchange (SIT/t)
P{ business operation rate of exch. of the Ljubljanska banka d.d. (SIT/USD)
Bc Base price (established atthe zero point) (SIT/t)
p Specificweight (kg/I)

According to the Austrian model for the price change we used as the basic source the Rotterdam
Platt's quotation for leaded gasoline. The value was then calculated into dollars according to the
business operation rate of exchange. We thus determined the instantaneous difference in SIT/t
as compared to the zero state. The obtained difference was multiplied with the specific weight for
Premium gasoline and thus we obtained the value in SIT/I which provides for the basis of the
change.
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Premium Gasoline

According to this model, on April 3 and on July 21,1994 the price for premium gasoline would
each time increase by 2 SIT, whereby on August 11 and 21 the price for gasoline would be twice
decreased. The tax free price would thus be the same at the beginning and end of the simulation.

Graph 3: Simulation for Premium gasoline - single sense correction
Increases / Decreases
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The graph shows periods that are favourable for the oil industry (values below 0) and periods in
which circumstances are less favourable (values above zero). At the same time, the shown
values indicate also oscillations in the scope of the margin.

4.3. The Portugal or European Model (PEM)

In view of the fact that market conditions and taxation policy in Slovenia differ from those in
Portugal, we used for the simulation in the observed model only the weighted tax free price
average of seven states - PE and the correction adaptation factor - ISP as well as all the
calculations for tax free prices for oil derivatives.

We further assumed the state on September 15,1994. At this period of time, conditions on the
market were rather stable. This was mainly due to small seasonal effects on the FOB Rotterdam
quotation for oil derivatives and due to the stable rate of exchange of the American dollar.

The total simulation was run on the basis of averages of the observed states increased by the
correction factor that amounts to the difference between the tax free price in Slovenia and the
average price in seven countries of the European Union on the observed date. Consequently, if
the calculated correction factor is added to the European price, the Slovenian tax free price is
obtained.

For Slovenia, too, we adopted the weighted tax free price for oil derivatives for the following
countries: Germany, Belgium, France, Denmark, Spain, Italy and the Great Britain. By increasing
or decreasing the number of the reference states, results would not change considerably.
Differences would appear only in the correction factor that would either be increased or
decreased for a certain value.
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4.3.1. Simulation Procedure

During model simulation, we first analysed the effect of the country simulation on the
development of the price curve. We found out that the selection of various countries has no
essential effect on the average values due to the fact that all the countries more or less depend
on trends of the Rotterdam stock exchange. The following graph shows the weighted averages
in the entire European Union and in seven countries. It also provides for a comparison with the
arithmeticaverage. The arithmetic average is calculated according to the below formula:

(2)

Where:

Pj arithmetic mean tax free price in seven countries of the European Union. The data are
taken from the weekly publication OIL BULLETIN, published by the Energy Direction of
the European Commission.

Cj annual consumption of individual oil derivative.

The data on the weighted average of the European Union are taken each fourteen days (each
second Monday). The change in the price, which is in a particular case rounded up to SIT without
decimals, is applied the very day of its occurrence.

Premium Gasoline

The below graph shows the simulation of the tax free prices and a comparison with the real state
as it was in the period from December 1,1993 till October 25,1994.

Graph 4: Simulation for Premium gasoline
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It is herewith necessary to emphasise that the correction factor is mathematically calculated on
September 15,1994. In case of selection of another date or application of another method for the
determination of the correction factor, the simulation curve would be moved parallely either
upwards or downwards. In an observed case at a selected correction factor, the Premium
gasoline price, according to this model, would during most of the time be smaller than it really is.
Only in the second half of August and during the first days of September it would be by up to 1,4
SIT/I higher (Sept. 2,1994). During the last days of March the simulated price would be by 3,2
SIT/I lower than the average price. In average, the actual price was by 1,3 SIT/I higher than in the
simulated case.

5. Comparison of results

To have models and results compared, we assumed the state in which tax free prices would in all
the three cases be the same as the actual prices as applied in Slovenia on September 15,1994.

Graph 5: Comparison of results for Premium gasoline
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At the very first sight at the graph for Premium gasoline we can say that there is a great similarity
between the Austrian stock exchange and the Slovene oil model. The Portugal European model
has for the observed period of time and adopted assumptions mostly lower prices. This fact
results from the determination of the correction factor that has most likely not been properly
selected. At the same time this means that prices of oil derivatives can be adequately regulated
according to any of the proposed three models provided that a lot of attention is paid to the
starting state that must be acceptable for both, the oil industry and the state.
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