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Executive Summary  

 
In our study we sought to answer the question of how retail electricity prices within the 
public utility segment will change after liberalization of the market. Since the market 
structure is fundamentally determined by the future of long term power purchase agreements 
(PPAs), therefore in addition to the usual sensitivity analysis, we also examined how 
continuing PPAs will influence prices. When evaluating the net income position of the 
Hungarian Power Companies Ltd. (MVM), both a lower and an upper value has been 
estimated, taking into account the level of compensation to be paid after terminated PPAs. 
 
Concerning wholesale prices, we arrived at the following conclusions:  
 

� Both an increased number of terminated PPAs, and a stronger Hungarian 
currency will result in a lower wholesale price. The public utility supplier (future 
universal service provider) wholesale price is about 2% higher than the free market 
wholesale price of today, and this deviation is caused by differences within the 
structure of consumption. 

 
� The main price trends are obviously the same for retail prices as for wholesale prices. 

Based on our forecasts retail prices are expected to be between 29,000-31,000 
HUF/MWh in 2008, while the level of price change within the inspected scenarios is 
anticipated to be between 2.3% and 8.1%. Terminating the PPAs would restrain the 
price hike, due to more intensive competition in the market.  

 
� The net revenue of the MVM could be substantially increased, if it terminated PPAs 

with base load power plants, and it did not have to pay a compensation. Furthermore, 
our results show that even the lower estimate for the net revenue of the MVM is 
HUF 73 billion. The lowest level of MVM net revenue would be the result of 
keeping only the Paks PPA, while paying full scale compensation after terminated 
PPAs.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

 4 

Research Hypothesis 

 
The 2007 and 2008 wholesale and retail prices of electricity in Hungary have been the focus 
of our research. Forecasting these prices has been made difficult by several factors, the most 
critical of which is determining the market structure after liberalization of the electricity 
market. A substantial portion of electricity production in Hungary is concentrated in the hands 
of the public utility wholesaler, reserved through long term power purchase contracts (PPAs). 
As the European Union continues to study the market distorting impacts of these contracts, it 
can be assumed that some of these contracts will be terminated, while others will stay in 
force. The structure of PPAs, i.e. which PPAs will be terminated, will determine the structure 
of the market, and through this also the prices. Therefore in addition to the usual sensitivity 
analysis applied to modeling exercises, we focused on the impact of different scenarios of 
terminated PPAs on the market price of electricity.  
 

The Present and Expected Market Structure  

 
Today the electricity system of Hungary is based on a dual market structure. On the one hand, 
it consists of a public utility segment, in which wholesale transactions are carried out by the 
public utility wholesaler, the Magyar Villamos Művek Zrt. (MVM). MVM supplies regional 
power supply companies with the electricity necessary for provision of continuous service. 
The power supply companies are regional monopolies and they have an obligation to supply 
public utility consumers. Both the wholesale and retail price of electricity is regulated by the 
authorities.  There is also a competitive market segment in which entitled consumers who 
choose to leave the public utility segment can freely select their own power supplier. As a 
consequence, the price in the competitive market segment is determined by the balance of 
demand and supply.  
 
The public utility wholesaler and several power plants have PPAs based upon which the 
wholesaler acquires the electricity for a predetermined price and then it can choose what to do 
with the purchased power. Any spare capacity that the wholesaler has not sold within the 
public utility segment, can be brought to the competitive market. Currently the supply side of 
domestic wholesale market is dominated by MVM through its PPAs (about 75% of all 
domestic production capacity), while the demand side of this market is dominated by the 
public utility demand (about 65% of all domestic demand).  
 
Within the framework of the liberalization of the electricity market there is an ongoing change 
of the above described market model. In parallel, PPAs are being scrutinized by the European 
Union. First, we examine the expected market model. Several players within the power sector 
have devised their own proposals for future market models. After examining these model 
proposals and having consulted with the Hungarian Energy Office (HEO) we believe that the 
most critical adjustment within the model will be the cessation of the segmented nature of the 
wholesale market, i.e. the current retail power suppliers (the future universal service 
providers) will acquire the electricity needed for service provision from the competitive 
market (whether these universal service providers have the right of pre-emption or not, does 
not influence the modeling exercise).  
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In parallel with the inquiry of the European Union there are also domestic discussions 
focusing on which PPAs to terminate. In case of terminated PPAs power plants would 
probably receive some compensation, but no details have been revealed.  As part of the 
compensation scheme the PPA contract based payment to the power plants would likely be 
turned into a financial obligation to be paid by MVM. The decision concerning the exact set 
of PPAs to be terminated may be the result of a long legal/political process of negotiation.  
 
While modeling the wholesale market, considering the above factors we assumed a uniform 
market structure, and we looked at the results under different scenarios of how PPAs are 
terminated, as detailed later. 
 

Other Aspects of the Market Structure 

 
Since during the modeling exercise our primary purpose was analysis of different scenarios of 
PPA termination, we assumed no change in several of the other factors connected with the 
structure of the market. First let us mention the issues surrounding the electricity falling under 
the purchase obligation regime. The purchase obligation within the new model will take place 
at prices set by the authorities, just like today, and the quantity purchased this way will not 
change significantly. Next, let’s look at system reserves. Within the new market model the 
reserves needed for system safety will be provided by the same power plants as now, since the 
technological boundaries concerning these reserves will not change. Accordingly, the quantity 
of system reserves will appear as an input to the model.  
 
We cannot assume any major change within the capacity of imports, either, since capacities, 
including the capacity for reliable power transport will not change in the near term. 
Furthermore, we assume that on the Ukrainian profile the PPA will stay in effect, therefore 
these capacities will continue to be managed by MVM. Of all the import related factors the 
only one that we will change is wholesale prices outside of Hungary, and their impact can be 
substantial. 

 

Introduction of the Modeling Method 

The Cournot Model of Oligopolistic Markets 

 
Typically, the textbook model of the perfectly competitive market is used for modeling the 
price change of homogeneous goods and this approach yields realistic results. This market 
structure, however, cannot simply be assumed for electricity markets due to certain 
peculiarities. The price trends and the international rebalancing of the price of homogenous 
goods is substantially affected by the volume of international trade. In the case of electricity, 
however, international trade is significantly restrained by crossborder bottlenecks, therefore 
international rebalancing of prices cannot take place. Among other places, this phenomenon 
can be inspected in the neighboring German and Czech markets. Due to limited crossborder 
transmission capacities the price gap cannot close, since the Czech Republic cannot supply all 
its electricity surplus to the German market. As a result, power prices in the Czech Republic 
stay below German prices in the long run, and this holds true despite the fact that price 
differences substantially decreased lately.  
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A particular characteristic of electricity, as a good, is that demand and supply needs to be 
matched continuously in order to ensure system safety. As a result, there will always be 
periods when a lot of domestic power production is needed. During these peak periods the 
market price can substantially increase if one of the power plants scales back its production. 
Moreover, while stockpiling in other markets is key to even out periods of low and high 
demand, this is not the case for electricity markets, since electricity cannot be stored.  
 
Since the most important assumption of perfectly competitive markets, that of price accepting 
corporate behavior does not hold true for the electricity market, we consider this market as 
oligopolistic. While in perfectly competitive markets companies make their decisions based 
on the assumption that they cannot influence the market price, this is not true to oligopolistic 
markets. Here market participants are well aware that their decisions as well as the decisions 
of other market players will have an impact on the market price, and they do consider this 
during the corporate decision making process. Based on the empirical literature of economics 
and that of power markets, we decided to use the Cournot model within our research. 
 
Within Cournot models the decision variable of companies is the volume of output. During 
the decision making process companies assume that the decisions of their competitors are 
exogenous.  Companies in a Cournot market behave like monopolies, i.e. they maximize their 
profit on a so called residual demand curve, which is the demand for their output after the 
decisions of all other market participants have been taken into account. As a result, the 
Cournot company can raise the market price above its own marginal costs, and thus it can 
gather positive net revenues. In comparison with perfectly competitive markets, overall output 
is lower, and the equilibrium price is higher in a Cournot market. 
 
Furthermore, one can easily recognize that the higher the number of participants in a Cournot 
market, the more its final equilibrium will resemble that of perfect competition, as the residual 
demand curve will become more flexible. The more flexible the demand curve of a single 
company is, the less profitable it will be to apply the strategy of scaled back production.  
 
As a final remark, of all oligopolistic models the Cournot model is the most pessimistic, i.e. 
for a set of companies and market conditions this will result in the highest price and lowest 
output. Thus the resulting forecasts can be regarded as conservative forecasts. 
 

Adjustment of the Cournot model 

 
Applying the Cournot model to the Hungarian electricity market requires an extension of the 
original model. First, we need to determine how we will handle the production of the 
competitive fringe which is unable to influence the market price. Secondly, we need to define 
the circle of those market participants which can be classified as Cournot players, that is, they 
consider the market price consequences of their own capacity decisions. Thirdly, the impact 
of international competition should also be dealt with in the model. 
 

The Competitive Fringe 
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Several power plants in the Hungarian electricity supply system have limited ability to 
influence prices, therefore assuming strategic behavior on their part is not reasonable. Thus 
we assigned these power plants to the competitive fringe. This group consists of the following 
plants: on the one hand, plants falling under the scope of the purchase obligation regime, on 
the other hand the Debreceni Power Plant, EMA Power, Kelenföldi Power Plant, Kispesti 
Power Plant, Újpesti Power Plant, as well as those units of Ajkai Power Plant, Borsodi Power 
Plant, Pécsi Power Plant and Tiszapalkonyai Power Plant, which do not fall under the 
purchase obligation regime, and lastly the Paks Nuclear Power Plant. Within the first group 
the basis of our designation was the fact that output is driven not by the market, but by the 
regulated prices. For the second group, the reason for our assumption of price accepting 
behavior is the large proportion of heat generation and/or low installed capacities. In the case 
of the nuclear power plant prevailing technological constraints prevent frequent and large-
scale changes in the volume of output. 
 
The situation of MVM is quite special, since it holds strategic as well as non-strategic 
capacities. For MVM we also assumed for all scenarios of PPA termination that its competing 
capacities are fully utilized at a given market price if generated revenues at least cover 
variable costs (production is not loss-making). 
 
The supply of the competitive fringe in any moment is determined by the market price, except 
for the purchase obligation regime. At any market price power plants with marginal cost equal 
to or below the market price will operate at full capacity. The complete market demand at any 
price will decrease with the quantity of the associated production of the competitive fringe. 
The Cournot companies decide about their outputs knowing the behavior of the competitive 
fringe. 
 

The Cournot Players 

 
The set of market participants considered as strategic decision makers, i.e. Cournot players, 
depends heavily upon our choice of PPA termination scenario. The table below provides a 
scenario specific categorization of continuing PPAs (“X” indicating when a power plant 
continues to operate as a PPA under the scenario). 
 
 

Table 1: Scenarios of PPA Termination 

Continuing PPAs  Scenario 1 Scenario 2 Scenario 3 
AES-Tiszai Power Plant 
(AES) 

Tisza II Power Plant X   

Csepeli Áramtermelő (AES) Csepel II Power Plant X X  
Paksi Atomerőmű Paks Nuclear Power 

Plant 
X X X 

Dunamenti Power Plant 
(Electrabel) 

Dunamenti Power Plant X   

Pannonpower Holding Pannon Power Plant X   
Mátrai Power Plant (RWE) Mátrai Power Plant X X  

Kelenföldi Power Plant X   
Újpesti Power Plant X   

Budapesti Power Plant (EdF) 

Kispesti Power Plant X   



 

 8 

 
 
Concerning PPAs in the Hungarian electricity market we analyzed three scenarios of PPA 
termination. Under the first scenario all PPAs stay in force, that is, none of them are 
terminated. Under the third scenario all PPAs are terminated, except for the Paks Nuclear 
Power Plant. In order to improve the accuracy of the results, we also looked at a scenario in 
which only a portion of PPAs are terminated. Since several such scenarios could be 
formulated, and the number of modeling rounds would grow exponentially, after consulting 
with the representatives of the client, one intermediate case was selected for examination. In 
this scenario PPAs of base load power plants will stay in force, that is, Paks, Mátra III-IV and 
Csepel continue to deliver electricity to MVM under PPAs. 
 
The scenarios of PPA termination determine the set of those market participants which are in 
a position to make strategic decisions, that is, those which do not behave as competitors in the 
market. The following companies have been identified as Cournot players under specific 
scenarios: under scenario 1 the MVM, under scenario 2 the MVM, AES and Electrabel, while 
in scenario 3 these companies are also supplemented with RWE and ATEL.  
 
In case of terminated PPAs MVM may compensate the owners of the power plants in one way 
or the other. During the modeling exercise we looked at two extreme cases. In the first case 
MVM does not provide any compensation, while in the other extreme it provides full 
compensation on the basis of capacity fees. Based on these two cases we can compute a range 
for the future net revenue position of MVM. 
 

The International Competition 

 
The volume of international electricity trade of Hungary is rather high, when compared to 
domestic consumption. Net imports made up 17.09% of all wholesale quantities (see Table 2). 
Essentially, 17.09% of domestic consumption originated from import sources. Even more 
substantial is the volume of all import together, more than double of the same value, since a 
lot of the power crosses Hungary, primarily from Slovakia and Ukraine, with a destination of 
Croatia. Imported and then exported quantities are equivalent to about 21% of all domestic 
consumption. 
 

Table 2: The Composition of Wholesale Volume in 2006 

  Volume in GWh Composition 
Domestic Power 
Plants 31 815 82,91% 
Net Imports 6 556 17,09% 
    Import* 14 784 38,53% 
    Export* 8 228 21,44% 
Total 38 371 100,00% 

   *Traded volume, Source: MAVIR 
 
The substantial foreign trade activity suggests that the domestic electricity market is heavily 
tied to international markets, and thus one can assume that trends in foreign markets have a 
heavy influence on the operation of the domestic electricity market, including price trends. 
Despite vigorous international trade, the power markets of Central and Eastern Europe have 
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not yet developed into a uniform market. As described before, this is due to limited border 
crossing capacities, that is, these bottlenecks prohibit full equalization of wholesale power 
prices. 
 
Based on our past investigations, the countries of the region can be assigned to two distinct 
groups, one with lower, the other with higher wholesale prices than Hungary. The more 
expensive region typically imports, while the less expensive region normally exports 
electricity. The direction of these trades is applicable to most of the year, while a low number 
of trades in atypical direction may also take place. Croatia and Serbia have been assigned to 
the more expensive region, while Austria, Slovakia and Romania have cheaper electricity. As 
mentioned before, international trade at the Ukrainian border is under the supervision of 
MVM, therefore it does not qualify as transparent international trade as defined for our 
analysis. 
 
Only through serious simplification has it been possible to feature the spatial structure of the 
international market within our model. During this process we wanted to make sure that any 
such change would drive the forecasts of the model to a pessimistic direction. Several factors 
were considered when we determined border crossing capacities. First we established the 
quantity of electricity that can be transported at a given border section without technological 
risks (NTC value). Secondly, we looked at actually transmitted volumes in 2006. Thirdly, we 
also wanted to make sure that this capacity would not significantly influence the wholesale 
price of the neighboring countries. This was important because we assume that the foreign 
import source will be taken into account based on a constant wholesale price. Based on all 
these factors we concluded that the total transmission capacity would be 1400 MW in the 
Northern region, and 600 MW in the Southern region. 
 
The presumed behavior of foreign markets resembles the behavior of the competitive fringe, 
with one difference. Border crossing transmission capacities have a dual impact on domestic 
demand; above foreign prices demand will shrink with the maximum capacity of the 
transmission line, while below foreign prices demand will increase with the same value. In 
other words, when domestic prices exceed foreign prices, then the full transmission capacity 
is used to import electricity to Hungary. When, however, domestic prices are below foreign 
prices, then the full transmission capacity is used to export electricity. At identical prices the 
two markets will be uniform, and domestic producers will experience a horizontal demand 
curve. 
 
Let us use the following example to demonstrate the above described impact that domestic 
and foreign markets have on each other. Let us assume a current price of 12 HUF/kWh in the 
Northern region and 15 HUF/kWh in the Southern zone. Under these foreign price conditions 
a 13 HUF/kWh of domestic equilibrium price is conceivable only when 1400 MW of 
electricity is imported from the Northern market and 600 MW is exported to the Southern 
market, resulting in 800 MW of net imports. 
 

Implementing and Calibrating the Model 

 
The time horizon of forecasting required multiple runs of the model – with different values of 
the demand and supply variables. To keep computations on a manageable level, we restricted 
the number of scenarios to twenty so called “representative hours”. Scenarios of 



 

 10 

representative hours differ from each other in the level of demand, available generating 
capacities and the level of foreign prices. Large scale reduction of the number of potentially 
interesting scenarios was made possible by the fact that change in the value of the factors (of 
demand, available generating capacity, international prices) closely correlate with each other. 
 



 

 11 

Supply 

 
In order to determine the supply side of the power market, we need the net capacity data of 
power plants and the marginal cost of production (which is in fact the average variable cost). 
Since the purpose of modeling is forecasting the market equilibrium for the period of 2007-
2008, we had to make predictions for both of these variables. Based on the capacity plan of 
the MAVIR (the Hungarian Transmission System Operator Company) we concluded that net 
generating capacities are not expected to change during these two years, but a substantial 
change in capacities may register in the longer term. Moreover, as part of the baseline 
scenario we assumed that 90% of the capacity at all power plants will be uniformly available. 
Capacity values of the representative hours were estimated with the following method: time 
periods with lower demand were assigned lower capacity values, while assuring that the 
average of the available capacity values for the 20 periods would equal 90% of net capacities. 
The production levels of the purchase obligation regime were estimated based on the hourly 
load duration diagram of the 2005 production falling under this regime (following the method 
used to determine demand levels). 
 
Marginal cost data was determined in two steps. First, we established estimates for the price 
of primary fuels used for power generation for the forecasting period. Secondly, based on 
available data, we estimated the efficiency of converting fuel into electricity at individual 
power plants. Lastly, based on these pieces of data the average variable cost of production 
was calculated, which, in the special case of being constant, is also equal to the marginal cost 
of power generation. Forecasting the marginal costs of power generation required additional 
information, which will be described before we show the detailed results. 
 

Forecasts 

 
The following macroeconomic indicators were used to determine the input data of the 
modeling exercise: i) expected HUF/EUR exchange rate trends, ii) expected HUF/USD 
exchange rate trends, iii) price of the Brent crude oil (USD/barrel), and iv) expected level of 
inflation in Hungary. All this data was determined based on the August 2007 “Report on 
Inflation” of the National Bank of Hungary (NBH). Our input data is listed in Table 3 below. 
 
 

Table 3. Forecasts of Key Macroeconomic Indicators (based on the NBH)  

 2005 2006 2007 2008 

HUF/EUR exchange rate 248.1 265.9 248.6 260.0 

HUF/USD exchange rate 199.6 210.4 184.1 188.1 

Brent crude oil (USD/barrel) 54.4 65.1 69.6 89.9 

Consumer price index  1.040 1.076 1.045 
 
 
In order to estimate the costs of power generation in Hungary, we also needed information on 
the cost of natural gas, coal, and nuclear fuel. 
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In case of natural gas we took into account that the Budapesti Power Plant obtains natural gas 
from the Budapest Gas Works Company, while all other natural gas fired power plants 
purchase their fuel directly from the wholesaler. Therefore we determined the price for 
customers with direct link to MOL’s transmission network as well as the price of gas 
suppliers at MOL. 
 
 

Table 4.Natural Gas Price Forecast  

 (Based on the Price Trends of the Brent Crude Oil and the HUF/USD exchange rate) 

 2005 2006 2007 2008 
Price for customers with direct link to MOL’s 
transmission network HUF/GJ 1 326 1 878 2 037 2 225 

Price of gas suppliers HUF/GJ 1 535 2 042 2 244 2 421 
 
 
 
The costs at coal fired and nuclear power plants were determined much more simply. Baseline 
2005 costs were inflated with the consumer price index in each year. For coal fired power 
plants this method is justified because domestic coal is used, the price of which is not 
influenced by international trade. In case of the nuclear power plant a highly competitive fuel 
market validates the same method. 
 
 

Table 5. Coal Price Forecast 

 (Based on a 2005 baseline level and use of the CPI) 

 2005 2006 2007 2008 

Mátra HUF/GJ 500 520 560 585 

Vértes HUF/GJ 700 728 783 819 
 

 

Table 6. Paks Energy Cost Forecast  

(Based on a 2005 baseline level and use of the CPI) 

 2005 2006 2007 2008 

Paks HUF/MWh 2 620 2 725 2 932 3 064 
 

 

Calculation of the Variable Costs of Power Production 

 
The supply side of the model is determined by the variable costs of the power plants. During 
the forecasting exercise we used the 2005 Statistical Yearbook of Electric Power and other 
information as well to estimate the unit heat input of electricity supplied to the grid. We made 
our own estimate for one of the indicators used by the model, namely the heat input from 
fuels per discharged heat. We decided not to use the factual data from the HEO Yearbooks 
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because there are several distinct methods to divide the heat input between the generated 
electricity and heat. Since we do not know how these methods were applied by individual 
power plants, and also because of the desire to achieve comparability of data, we applied a 
uniform method for the computation. 
 
The following process was used for the calculation. First we derived the total heat input of the 
discharged heat by multiplying the value of discharged heat with our own estimates of unit 
heat input. The difference of this result and the total heat input of operations is the heat used 
for electricity generation. Based on this, we computed the heat input for each kWh of 
generated electricity, which was then used to estimate the marginal costs of the power plants. 
 
The marginal cost data of power plants was determined based on the unit heat input of 
supplied electricity and the cost of fuel inputs (see Table 7). The price under the purchase 
obligation regime has a value of 1 purely due to technical reasons. 
 
 

Table 7. Marginal Cost Data 

Managing 
Owner 

Power Generating Unit Marginal 
Cost in 
2007 

Marginal 
Cost in 
2008 

  Purchase obligation regime 1 1 

  Small coal fired plants 10 183 10 642 

EMA Power EMA Power 16 120 17 611 

E.ON Debrecen GT 12 307 13 445 
EdF Budapest Kelenföldi GT 14 233 15 354 
  Budapest Kispest GT 11 541 12 450 
  Budapest Újpest GT 12 550 13 538 
MVM Paks 2 932 3 064 
  Vértes Oroszlány 10 288 10 751 

Mátra I-II 7 234 7 559 RWE    

Mátra III-V 6 382 6 669 
ATEL Csepel GT 15 200 16 605 

Dunamenti GT1 11 688 12 768 

Dunamenti GT2 16 130 17 621 

Electrabel  

Dunamenti II 21 391 23 368 
AES Tisza II 20 901 22 833 

 

Estimation of Capacity Fees 

 
Although at the end of 2006 the regulatory authority reintroduced regulated capacity fees and 
set their level as well, in our view the published values are considerably distorted in 
comparison with the capacity fees contained by the PPAs. Therefore we also estimated the 
capacity fee of each power plant with PPA. For power plants with PPA, MVM pays not only 
for the estimated variable cost of production, but the capacity fee set in the PPA is also paid 
for. Thus we assume that the profit guaranteed by PPAs is reimbursed by MVM through the 
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capacity fees, while the energy fee is equal to the actual variable cost of production (as was 
the case based on the originally published regulated fees). Nevertheless, for the sake of 
comparison, we will carry out the computations with the published regulated fees as well. 
 
In short, in exchange for electricity, MVM will pay those power plants, which will continue to 
have PPAs, a fee that covers the variable cost of production as well as the estimated capacity 
fee. The following data was available for estimation of the capacity fees: contracted capacity, 
the average price of sales in the public utility segment, and the forecasted variable cost for 
2005. With use of this data the following equation was employed to compute the capacity fee:  
 

 (ppublic utility-AVC)qpublic utility / qcc 

 
where  
ppublic utility is the average price of sales in the public utility segment, 
AVC is the average variable cost of production (marginal cost), 
qpublic utility is the quantity sold in the public utility segment, and 
qcc is the contracted capacity. 
 
The capacity fee was calculated for 2005, and then inflated to arrive at our 2007 and 2008 
forecasts. Table 8 includes estimated 2007 and regulated 2003 and 2007 capacity fees (the 
2008 estimated capacity fees are equal to the 2007 values, as we decided not to inflate the 
2007 figures). 
 
 

Table 8.: Capacity Fees: Forecast vs. Regulated Fees 

1000 
HUF/MW/year 

Forecast for 
2007 

Regulated 
Fees in 2007 

Regulated 
Fees in 2003 

EMA Power    
Debreceni GT    
Kelenföldi GT 45 557 51 558 55 061 
Kispest GT 26 933 27 222  
Újpest GT 41 322 46 248 48 686 
Paks 50 011 53 875 45 550 
Oroszlány    
Mátra I-II    
Mátra III-V 43 773 29 359 39 663 
Dunamenti GT1    
Dunamenti GT2 27 365 21 563 31 635 
Dunamenti II 15 349 10 617 13 854 
Tisza II 15 277 10 617 14 488 
Csepel GT 37 122 35 438 42 277 

 
 
The net revenue of MVM was estimated under both an optimistic and a pessimistic scenario. 
In the optimistic case MVM does not provide compensation to the owners of the terminated 
PPAs, while in the pessimistic case full scale compensation is provided. The level of 
compensation is the difference between the profit achieved in the market, and the capacity fee 
set in the PPA. In other words, the power plants will finally realize the profit set in the PPA, 
but partly from the market, since the market price is higher than their own average variable 
cost. In this spirit, if the profit realized in the market is higher than the capacity fee, then 
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MVM will not pay any compensation, since the company already secured its guaranteed profit 
through the market. 
 

Demand 

 
The demand for electricity was determined based on hourly consumption data from 2006. The 
duration diagram was transformed with a stepwise demand function consisting of 20 steps, i.e. 
the 8760 hours of the year were represented with 20 selected hours. Each step has the same 
height and length, one step representing 438 hours. A constant price elasticity power function 
was used to approximate the demand function. The own price elasticity of electricity was set 
at -0.1, based on estimates from international literature. In essence, a 1% change in the price 
of electricity will change the quantity of demand by 0.1%, and the direction of the change in 
demand will be opposite to the direction of the change in price - the demand for electricity is 
viewed as inelastic. Knowing the elasticity in itself is not enough to determine the precise 
demand function, a spot on the function also needs to be known. In order to anchor the 
demand function, we used the representative demand value, i.e. we searched for the power 
function of demand with the specified elasticity, which intersects both the demand value that 
belongs to the specific representative hour and the spot determined by the annual average 
price. 
 

Figure 1 
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We assumed 2% annual growth of total domestic electricity consumption. 

 
When forecasting the wholesale market, the separately established duration diagrams of 
public utility consumption and open market consumption do not need to be taken into 
account, but we will start to use this information when we compute the average wholesale 
prices. 
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Prices in Foreign Markets 

 
Prices in foreign markets were determined based on expected 2007 and 2008 Slovak and 
Croatian wholesale prices, since trade in the Southern direction is dominated by Croatian 
transmissions, and trade in the Northern direction takes place primarily with Slovakia. A 
stepwise function was created for expected wholesale prices, too, based on the 2006 hourly 
prices at EEX. In other words, we fit a stepwise function on the EEX data, and then shifted 
the function for both 2007 and 2008 so that the average price derived from the stepwise 
function would equal the forecasted wholesale price. 
 

Modeling Results 

 
The output of the modeling exercise is the wholesale price in Hungary for each representative 
hour. Before we explain how the uniform wholesale price will influence retail prices, let us 
summarize our prior results. All in all, three scenarios of PPA termination were investigated, 
and under each of these we analyzed the sensitivity of the results to changes in the HUF/EUR 
exchange rate. This was an important task as we think that the uncertainty surrounding the 
exchange rate is the largest of all input variables. Moreover, a change in the EUR/HUF rate 
will substantially influence the equilibrium electricity prices in the domestic market, 
through shifts in the price of imported electricity as well as changes in fuel costs.  Within the 
sensitivity analysis a 260 HUF/EUR exchange rate was used, as opposed to the 248.6 
HUF/EUR forecasted by the NBH. This weak exchange rate will shift the output of the 
modeling exercise to a pessimistic direction, as it will increase the cost of both imported and 
domestically produced electricity. 
 

Results are described under three headings: 1) Wholesale price trends, 2) Net profit forecasts 
for MVM, and 3) average wholesale price to be encountered by future universal service 
providers. 
 
 

Wholesale Prices 

 

Based on our investigation of wholesale prices we expect that in 2007 and 2008 the wholesale 
price will decrease as PPAs are terminated. This result is quite obvious, as the number of 
competing market participants will increase in parallel with the termination of PPAs, that is, 
market dominance will be lower, which will result in lower prices (see results in Table 9). A 
weaker HUF will clearly increase electricity prices, and the percentage change in the price of 
electricity is essentially the same as the percentage change of the exchange rate. Our model 
also confirmed the assumption that the wholesale price of electric power in Hungary is 
materially impacted by foreign wholesale prices. Even though foreign electricity became 
relatively more expensive, instead of displacing it, domestic producers simply followed suit 
and increased prices. 
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Table 9. Wholesale Price (Without the Purchase Obligation Regime) 

HUF/MWh 2008 

Exchange Rate 248.6 260 

1st scenario – All PPAs will stay in force 17 829 18 503 
2nd scenario – Only the baseload power plant 
PPAs will stay in force  16 648 17 292 
3rd scenario – Only the Paks PPA will stay in 
force 16 647 17 272 

 
 
Based on the data above, we can conclude that the biggest price hike compared to 2007 would 
take place if all PPAs stayed in force.  
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Net Revenue of the MVM 

 

 

Table 10. Net Revenue of the MVM  

Exchange rate HUF/EUR 248.6 260 

million HUF 

MVM  
operating 
result 

MVM  
net revenue 
after 
compensations
* 

MVM  
operating 
result 

MVM  
net revenue 
after 
compensations 
* 

1st scenario – All PPAs 
will stay in force 113 666 113 666 133 853 133 853 
2nd scenario – Only the 
baseload power plant 
PPAs will stay in force  120 191 92 347 132 720 110 384 20

08
 

3rd scenario – Only the 
Paks PPA will stay in 
force 106 117 73 278 114 624 88 685 

* Based on estimated capacity fees 
 

At first it may seem odd that under the scenario without compensation MVM would gather 
the biggest profit when the PPAs of the baseload power plants stay in force. The reason for 
this is that the MVM would dispose of several inefficient power plants (the peak power 
plants) of its PPA portfolio, while the Mátrai Power Plant would stay in the portfolio, 
compensating for the loss of the other plants. 
  
A conclusion that can be derived from the above information is that even the low estimate of 
the MVM net revenue is in excess of HUF 73 billion. This level of profit would be attained 
under a scenario in which only the Paks PPA would stay in force, and full scale 
compensation would have to be paid after terminated PPAs. 
 

Wholesale Prices in the Public Utility Segment 

 

When computing the average wholesale prices within the public utility segment, we 
considered the difference between the annual duration diagrams of the public utility segment 
and the competitive market. The latter is much more balanced, the hourly fluctuation of 
consumption is much lower.  Therefore, the average wholesale price of the public utility 
segment is determined based on the consumption data of year 2006. We computed the 
average consumption level within the public utility segment for each representative hour and 
from these figures we calculated the weighted average price.  

 

Let's look at an example. Figure 2 depicts the average consumption within the public utility 
segment for each representative hour, and the wholesale price computed for each hour. It is 
quite clear that consumption in the public utility segment is higher during those hours when 
the wholesale price is also higher. As a result, the wholesale price in the competitive market 
differs from the wholesale price in the public utility segment. 



 

 19 

 
 

Figure 2. Average Consumption and the Wholesale Price * 
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The modeled prices in the public utility segment and the competitive market under specific 
scenarios are depicted in the table below. 
 
 

Table 11. Wholesale Prices (with the Purchase Obligation Regime) 

HUF/MWh 248.6 206 

Scenarios of PPA termination 1. 2. 3. 1. 2. 3. 

2008 competitive market 18 115 17 090 17 090 18 704 17 652 17 634 

2008 public utility segment 18 456 17 417 17 417 19 055 17 988 17 970 
 
 
The difference between the average wholesale price in the public utility segment and the 
competitive market is between 1.9% and 2% in all cases, this is the price premium that the 
public utility segment needs to pay as a result of the difference between the composition of 
consumption in the two segments. Another interesting finding is that in case of a strong 
Hungarian currency, there is not any major difference between the results of the 2nd and 3rd 
scenarios of PPA termination. The explanation is that in this case the import is relatively 
inexpensive in comparison with the costs of domestic production. 
 

Retail Prices in the Public Utility Segment 
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In order to compute the retail prices in the public utility segment, we used the year 2007 
network fees and system controlling fees, as contained in the relevant Ministerial decree of 
the Ministry of Economy and Transport. We raised these figures with the level of inflation to 
get 2008 values. The transitory fee and the fee subsidizing renewables (which is contained by 
the prices themselves) is not part of the system control fee. Distribution fees were 
approximated with category III low voltage fees, since these provide the most precise 
estimate for average households tariffs. 

 

 

Table 12: Changes in Network Fees 

HUF/MWh 2007 2008 

System control fee 247 255 

Fee for ancillary services 672 695 

Transmission fee 1 047 1 083 

Distribution fee 9 553 9 878 

Total 11 519 11 911 
 
 
Thus, when retail prices are computed, we consider the above detailed network fees. 
Moreover, based on the wholesale price in the public utility segment, we assume a 6% cost-
plus type price margin for electricity suppliers. This 6%, however, is related only to the 
purchase price of electricity. Based upon this, the following retail prices would take place in 
2007-2008. 
 
 

Table 13: Average Retail Price in the Public Utility Segment (without VAT) 

HUF/MWh 248,6 260 

Scenarios of PPA termination 1. 2. 3. 1. 2. 3. 

2008  30 367 29 328 29 328 30 966 29 899 29 881 
 
 
Since February 2007 the final average price in the public utility segment has been 28,650 
HUF/MWh without taxes. Under all analyzed scenarios the increase in retail prices would 
be the largest when all PPAs stayed in force - an increase of 5.9% in case of a strong HUF and 
8.1% when the HUF gets weaker. This increase in price, however, could be significantly 
counterbalanced with termination of the PPAs. If only the PPAs of the baseload power plants 
stayed in force, then the values for price increase would be 2.4% and 4.3%, respectively. 
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Annex 

 
Annex 1: Unit Heat Input of Discharged Electricity Based on 2005 Data 
Managin
g Owners 

Generatin
g Unit 

Total 
Fuel 
Heat 
Input TJ 

Unit Heat 
Input per 
Discharge
d Heat  
kJ/kJ 
 

Heat 
Input per 
Discharge
d Heat  
TJ 

Discharge
d Heat    
TJ 

Heat Input 
per 
Discharge
d 
Electricity 
TJ 

Discharge
d 
Electricity 
GWh 

Unit Heat 
Use per 
Discharge
d 
Electricity 
kJ/kWh 

  

Purchase 
obligation 
regime               

  

Small 
coal fired 
plants             13000 

EMA 
Power 

EMA 
Power 6 953 1.1 5 845 5 314 1 108 140 7 914 

E.ON 
Debreceni 
GT 5 417 1.1 1 206 1 096 4 211 697 6 042 

EdF Budapest 
Kelenföld
i GT 7 119 1.1 3 333 3 030 3 787 597 6 343 

  Budapest 
Kispest 
GT 4 857 1.1 2 702 2 456 2 155 419 5 143 

  Budapest 
Újpest 
GT 5 329 1.1 3 070 2 791 2 259 404 5 593 

MVM Paks               
  Vértes 

Oroszlány 17 572 1.2 447 372 17 125 1 304 13 134 

Mátra I-II 13 477     0 13 477 1 042 12 929 RWE    

Mátra III-
V 40 832 1.2 269 224 40 563 3556 11 406 

ATEL Csepel 
GT 14 230 1.1 1 432 1 302 12 797 1 715 7 462 
Dunament
i GT1 9 567 1.1 4 978 4 525 4 589 800 5 738 
Dunament
i GT2 11 708 1.1 613 557 11 095 1 401 7 918 

Electrabe
l  

Dunament
i II 15 674     0 15 674 1 493 10 501 

AES Tisza II 14 435     0 14 435 1 407 10 261 
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Annex 2: Wholesale Prices (With the Purchase Obligation Regime) 

HUF/MWh 2008 

HUF/EUR Exchange Rate 248.6 260 

Scenario 1  – All PPAs stay in force 18 333 18 929 
Scenario 2 – Only the PPAs of baseload power 
plants stay in force 17 300 17 867 

Scenario 3 – Only the Paks PPA stays in force 17 299 17 849 
 
 
 

Annex 3.: Net Profit of the MVM (million HUF) 

HUF/EUR Exchange Rate 248.6 260 

 

MVM 
Net 
Profit 

MVM Net Profit 
After 
Compensations* 

MVM 
Net 
Profit 

MVM Net Profit 
After 
Compensations* 

Scenario 1  – All PPAs stay in 
force 118 252 118 252 138 439 138 439 
Scenario 2 – Only the PPAs of 
baseload power plants stay in 
force 121 098 96 961 133 627 114 879 20

08
 

Scenario 3 – Only the Paks PPA 
stays in force 100 013 71 470 108 520 86 742 

* Based on regulated capacity fees 
 


