
4th Issue 2010

Hungarian Energy Market

REPORT



The aim of the Regional Centre for Energy Policy Research (REKK) is to provide professional analysis 
and advice on networked energy markets that are both commercially and environmentally sustainable. 
We have performed comprehensive research, consulting and teaching activities on the fi elds of elec-
tricity, gas and carbon-dioxide markets since 2004.Our analyses range from the impact assessments 

of regulatory measures to the preparation of individual companies’ investment decisions.

Key activities of REKK:

Research

Geographically, our key research 
area is the Central Eastern 
European and South East 
European region:

● regional electricity 
and gas price modelling

● CO2 allowance allocation 
and trade

● supports for and markets 
of renewable energy sources

● security of supply

● market entry and trade barriers

● supplier switching

Consultancy services

● price forecasts and country 
studies for the preparation 
of investment decisions

● consultancy service for 
large customers on shaping 
their energy strategy on the 
liberalised market

● consultancy service for 
regulatory authorities and 
energy supply companies 
on price regulation

● consultancy service
for system operators
on how to manage 
the new challanges

Trainings

Our training programmes:

● summer schools

● courses for regulators

● trainings and e-learning courses 
in the following topics:

 ■ price regulation

 ■ electricity markets

 ■ market monitoring

 ■ gas markets

● occasional trainings 
for companies based 
on individual claims

Regulatory authorities
and ministries

MEH (Hungarian Energy Offi ce), 
GVH (Hungarian Competition 

Authority), KVVM (Ministry 
of Environment and Water), 

GKM (Ministry of Economy and 
Transport), FVM (Ministry of 

Agriculture and Rural Development)

Energy companies
and large customers

Mavir, E.ON, MOL, MVM, ELMŰ, 
Főgáz, Alcoa, DRV

International
organisations

DG TREN, USAID, ERRA, CEER, 
NARUC

Nowadays, due to market opening, energy markets cannot be analysed without taking into 
account regional environment. We monitor the market situation and developments of the 

countries of the Central Eastern and South East European region. We have built a regional 
electricity market model including 15 countries to forecast regional electricity prices.

The experts of REKK with their energy regulatory experience and academic background 
can supply scientifi c solutions taking also into account the specialities of the given markets.
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Dear Reader,

We proudly present the fourth issue

in the second volume of our publication 

Hungarian Energy Market Report.

We sincerely hope that our readers have 

been satisfied with the issues so far.

In the current issue as well as discussing 

the market developments of the last quar-

ter, we are publishing four brief analyses. 

Our first two studies address the possible 

consequences of two recent actions of the Hungarian government. 

The first article quantifies the effects of the price moratorium on 

the natural gas universal service, paying special attention to the 

revenues of the regulated companies. Our second article assesses 

the possibility of devolution of the crisis tax to the residential sector, 

and demonstrates the effects on energy market competition and 

investments in the sector.

The third analysis inspects the Renewable Action Plan of the 

government, based on the preliminary version. 

In our working paper series, the energy efficiency indicators 

of Central and Eastern European water utilities were estimated, 

pinpointing the countries having the greatest potential to improve 

energy efficiency.

We are hopeful that we can provide lots of useful information to 

our valued readers also in the current issue.

Péter Kaderják, Director

Editor in Chief:
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Authors:
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András Kis, Péter Kaderják, 

Péter Kotek, László Szabó
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ELECTRICITY MARKET 
DEVELOPMENTS
After the wild swings of the preceding months, 

energy markets have become less volatile in the 

third quarter of 2010. In the commodity markets 

the price of both crude oil and coal stayed within 

a tighter range, the price of ARA coal arriving at 

100 USD/ton, while the price of crude oil reach-

ing 80 USD/barrel by the end of the quarter. The 

price of futures products traded at the German 

wholesale market displayed a slow decline during 

the quarter. The price of the European emission 

allowance (EUA) dropped in the beginning of the 

period, finishing the quarter at 15.5 EUR/ton.

Within the domestic electricity market cor-

rected consumption increased by 2.6% compared 

to the figures from last year. Almost one-fifth of 

the demand was satisfied from import in the third 

quarter, too. The opening of the HUPX electricity 

exchange, where 1.5-2% of the Hungarian system 

load got traded, was the positive development of 

the quarter. In the futures electricity exchanges 

the price advantage of the Hungarian market 

compared to the German market shrank to 40 

cents, while the former 2 euro price differential of 

the Czech and Slovak markets compared to the 

German market also contracted to 1.5 euros. 

International price 
trends

Within the spot crude oil and 

the futures coal markets dur-

ing the third quarter of 2010 

the tendency of the two prod-

ucts to move in tandem, as 

observed in preceding months, 

became well established. A 

barrel of oil was traded for 80 

dollars at the end of Septem-

ber. Compared to the previous 

period the products exhibited 

low volatility: the futures price 

of ARA coal was essentially 

anchored at 100 USD/ton. 

Crude oil was traded between 

70 and 80 USD/barrel, with 

a much lower price variation 

than during past quarters.

On the German energy 

exchange the price of futures 

products with 2011 delivery 

declined slowly. At the end of 

the month the baseload prod-

uct was traded at 50 EUR/

MWh, the price of the peak 

load product decreased from 

EUR 70 to EUR 60. This trend 

was twice interrupted by an 

increase of prices, a stronger 

rise in late July – early August, 

and a milder one in early 

Figure 1: Prices of ARA coal futures 2011 traded

on EEX and spot prices of WTI crude oil between

July 2009 and September 2010

Figure 2: The prices of 2011 futures baseload

and peak power on the EEX exchange between

July 2009 and September 2010

Figure 1: Prices of ARA coal futures 2011 traded
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September, but nevertheless at 

the end the price of peak and 

baseload products decreased 

by 8% and 2% respectively.

The price of the emission 

allowance (EUA) traded on 

the European Climate Ex-

change sharply fell in July, by 

the end of the month emission 

allowances were worth a 

euro less than in the middle 

of the month. The trend 

reversed in August and the 

price gradually increased until 

the beginning of September, 

closing the quarter at EUR 

15.5. Compared to the same 

period of last year traded 

volume increased by 8%, while 

turnover increased by 9%.

Overview of the 
electricity market 
in Hungary

In the third quarter of 2010 the 

monthly temperature adjusted 

domestic power consumption, 

excluding seasonal impacts, 

was slightly above 2009 

values, the quarterly average 

consumption exceeded last 

year’s figure by 2.6%. While 

energy use for each summer 

month – similarly to the previ-

ous quarter - surpassed the 

values from last year, it is still 

about 2% lower than the 2008 

consumption. 

During the quarter 20.2% of 

domestic supply originated 

from import, which is almost 

three percentage points below 

the values observed last year. 

The large import share of the 

summer months seems to 

stick.

Third quarter 2010 prices 

emerging from cross-border 

capacity auctions differ from 0 

HUF/kWh only at the Aus-

trian, Romanian and Serbian 

borders. During the inspected 

period import capacities were 

Figure 3: Prices of CO2 credits with December 2010 delivery 

and the daily quantities traded on the ECX between July 

2009 and September 2010

source: MAVIR Zrt.
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Figure 5: Quarterly domestic production and net imports be-

tween Q3 2009 and Q3 2010

Figure 4: Adjusted power consumption relative 

to the same period of the previous year between 

June and September 2010
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Romanian and Slovakian border sections. The 

price of daily capacities at the Austrian-Hungar-

ian and Slovakian-Hungarian border was two-

three times higher than the monthly price level.

Since July 2010 in addition to describing the 

spot prices on the electricity exchanges of the 

neighbouring countries, we can also analyse data 

from the MVM operated HUPX exchange. The 

Hungarian electricity exchange was launched 

on 20 July 2010 and for the last two months 130 

GWh of electricity was traded on it. In compari-

son, in August and September the turnover on 

the Hungarian section of PXE was 720 MWh of 

spot electricity. The volume traded on HUPX was 

equivalent to 1.6% and 2.2% of the system load in 

August and September, respectively. 

Prices on HUPX closely 

followed the development of 

spot prices on EEX and OTE, 

even slightly beating them 

since August, breaking con-

siderably away from OPCOM 

which has the lowest prices 

in the region. In regional 

exchanges prices declined 

substantially, with 5-10% 

between July and August, but 

they returned to July levels by 

the end of September.

The wholesale price of 

electricity is influenced by the 

costs of settlement of devia-

tions from the schedule - in 

other words the balancing 

typically more expensive, but in some instances 

early in the quarter export capacities cost more. 

At the Romanian-Hungarian cross-border section 

available capacities considerably shrank due to 

the maintenance work that took place in August.

On top of the monthly auctions daily auctions 

are also held for all border sections except for 

the Serbian one. Since October 15 there is even 

intraday trading at the Romanian border sec-

tion, organised by Transelectrica. We will cover 

the results in our next issue. The average daily 

volume of auctioned capacities often exceeds the 

monthly auctioned volume. Compared to the last 

quarter cross-border volume increased by almost 

10%. The price of daily capacities, similarly to the 

monthly results, was above zero at the Austrian, 

Figure 6: Results of monthly cross-border capacity auctions in Hungary, Q3 2010

Capacities in the figure are announced capacities. Capacities were not sold fully in the period under review only if they were oversubscribed 

at a specific price since then the system operator regarded the next highest price as the auction price.

Figure 6: Results of monthly cross-border capacity auctions in Hungary Q3 2010
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Figure 7: Daily and monthly cross-border capacities, Q3 2010 

(daily values represent monthly averages)

Figure 7: Daily and monthly cross-border capacities Q3 2010

Source: MAVIR Zrt. and SEPS a.s.
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energy prices - as well. The 

system operator sets the 

settlement prices of posi-

tive and negative balancing 

energy based on the procure-

ment prices of the upward and 

downward regulation services. 

The financial costs of balanc-

ing for the balance circles are 

determined by the spreads 

between the balancing energy 

prices and the spot price of 

electricity in the settlement 

period. The higher the price of 

positive balancing energy is 

compared with the spot price, 

the more costly it is to pur-

chase the shortage from the 

balancing energy market, and 

the lower the price of negative 

balancing energy compared 

with the spot price, the higher 

the loss incurred from selling 

the surplus to the system 

operator (instead of selling 

to the market) is. In the third 

quarter of 2010 the average 

hourly electricity price (EEX) 

was 12.4 HUF/kWh, and the 

average settlement prices of 

positive and negative balanc-

ing energy were 28.3 and 0 

HUF/kWh, respectively.

Next year’s 
electricity prices in 
Hungary and in the 
Central-European 
region

In the Hungarian section of 

the Prague Power Exchange 

during the quarter 0.43 TWh 

of electricity was traded at 

a value of EUR 21.8 million. 

Compared to the previous 

quarter, this is over 40% less 

volume and turnover, and 70% 

less than in the same quarter 

last year. Declining exchange 

volume seems like a long term 

trend, the quarterly number 

of traders and the number of 

Figure 8: Price of daily and monthly cross-border capacities, 

Q3 2010 (daily values represent monthly averages)Q3 2010 (daily values represent monthly averages)

Source: EEX, OPCOM, OTE, HUPX
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Figure 8: Price of daily and monthly cross-border capacities

Source: MAVIR Zrt. and SEPS a.s.
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Figure 9: Comparison of next day baseload prices

on EEX, OPCOM, OTE and HUPX, October 2009

to September 2010

Figure 10: Daily average of balancing energy

to September 2010

Source: EEX, MAVIR Zrt.
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contracted trades were both the lowest in the 

history of the section.

Next we analyse the development of Hungar-

ian wholesale electricity prices based on the 

2010 PXE prices for Czech, 

Slovakian and Hungarian 

baseload delivery and the EEX 

prices for the same products.

The strong volatility of the 

previous quarter seems to 

have calmed to some extent, 

but large fluctuations were still 

present in the third quarter of 

2010. The Hungarian market 

was on average 40 eurocents 

cheaper than the German one, 

as opposed to the 1 EUR dif-

ference at the beginning of the 

year. The price advantage of the 

Czech and Slovakian markets 

also tempered, futures products 

were available 1.9% cheaper in 

July, 1.6% cheaper in August 

and 1.4% cheaper in September.

During the last quarter 

MVM Trade held two auctions, 

offering a total of almost 

4000 GWh of electricity. In 

November an additional 1300 

GWh of baseload power is 

auctioned, therefore at the 

auctions MVM sells altogether 

14% of the 2009 system load. 

The settlement price of the 

7 July auction was 13.9 HUF/

kWh, while the 2011 delivery 

baseload product fetched a 

little higher price of 14.8 HUF/kWh at the 29 

September auction. The average settlement 

price – 14.3 HUF/kWh, equal to 51 EUR/MWh at 

an exchange rate of 280 HUF/EUR – is equal to 

the 2011 futures price of the baseload product 

traded at the German market during the quarter. 

Figure 11: Traded volume and turnover at the Hungarian 

section of the Prague electricity exchange

Figure 11: Traded volume and turnover at the Hungarian
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region between July 2009 and September 2010

section of the Prague electricity exchange
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The moratorium on the price 
of universal gas service and 
some of its consequences

Soon after it came to office, the Government 

of Hungary declared a price moratorium on 

the energy prices under the universal service 

scheme. The two most important ingredients of 

the amendment are the following: first, the right 

to determine universal service prices is returned 

from the Hungarian Energy Office (HEO) to the 

minister responsible for energy (currently the 

Minister of National Development); secondly, until 

a new ministerial instruction the most recently 

(i.e. on 1 April 2010) published universal service 

prices will stay in force.

Freezing regulated prices and, accordingly, 

the suspension of the effective system on price 

regulation, even by itself, quite obviously ampli-

fies investor risk in the sector. What makes a big 

difference, however, is if the moratorium gener-

ates losses for affected market participants, and 

if so, how much, compared to calculations based 

on the regulation formerly in force. This is the 

question that we seek to answer in this article, 

specifically for the domestic universal service of 

natural gas. A similar analysis of the electricity 

secor is considered to be less relevant, since as 

of the 1st of July 2010 the tariffs announced by 

universal service providers in the electricity mar-

ket to entitled customers are below the frozen 

prices1. Developments of the last six months in 

the electricity market do not indicate a substan-

tial cost based pressure to increase the universal 

service prices of electricity.

The 18 November 2010 announcement of the 

Minister of National Development indicates that 

the new natural gas regulation will come into 

force soon, but not later than next January. 

Therefore we analyse the period between 1 April 

and 31 December 2010, with an outlook to the 

first quarter of 2011. We provide actual data up 

until September 2010 and estimates from Octo-

ber on.

The cost of universal service consists of the 

product price, network access fees, and the 

margin regarded as justified for universal service. 

Next we review the development of these price 

components, and in the end we will compare 

them to the estimated revenue from universal 

service.

Development of the product price

The Hungarian Energy Office publishes monthly 

volume data on natural gas purchased and sold 

by universal service providers for year 2010. The 

purchase volume has been multiplied by the sum 

of the crude oil indexed average imported gas 

purchase price determined in 

accord with (the suspended) 

Ministry of Economy and 

Transport order 105/2005 and 

the HEO approved wholesale 

margin. Figure 13 compares 

our formula based natural 

gas product price estimate 

and the average monthly spot 

price data of CEGH (Central 

European Gas Hub) for the 

same period.

During the displayed period 

the spot gas price stayed 

on average 40% below the 

estimated crude oil indexed 

gas price.
Figure 13: Monthly average crude oil indexed estimate - 

based on the ministerial order – and spot (CEGH) natural gas 

prices between January 2010 and June 2011

Figure 13: Monthly average crude oil indexed estimate -

Base trend CEGH High oil price Low oil price
*Note: As of November 2010 CEGH spot prices are replaced with ENDEX futures prices,

which is adjusted with a 0.7866 EUR/MWh spread to estimate CEGH prices
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8

4th Issue 2010

REKK HUNGARIAN ENERGY MARKET REPORT
E

N
E

R
G

Y
 M

A
R

K
E

T
 A

N
A

L
Y

S
E

S

2 The outcome of the year 2008 asset and cost review carried out at the entity with permit to do gas storage, Hungarian Energy Office.
3 The 12.25 HUF/m3 estimate was obtained after dividing the already referenced HUF 44.763 billion of justified cost with the average 

2009 volume of filled and drained gas at the storage facility. The 41% is the ratio of the average volume of stored gas and the total 
2009 consumption. 

4  Consumed volumes were split among consumer groups based on the algorithm already described for storage.
5  If we carry out the same calculations with actual data, i.e. data available until the end of September 2010, then a loss of HUF 2.1 bil-

lion results, implying that in Q4 of 2010 on average 1 HUF/m3 increase in the price of gas would have been necessary to compensate 
for the loss registered during Q2 and Q3.

6  See REKK Hungarian Energy Market Report 2nd issue 2010
7  Both the government communication after the moratorium was imposed, and the plans to modify the gas price regulation indicate 

that the Government intends to move towards a pricing scheme including a mix of the oil indexed method and a spot price index.

Network access fees

The costs of universal services associated with 

network use have been estimated considering 

the network access fees, the tariffs related to 

transport, storage and distribution, and the 

purchased volume. In case of storage costs the 

actual price at the time of filling the storage 

space was used as product cost.

The biggest uncertainty surrounded the 

method applied to allocate the costs of storage 

to universal service. As of January 2010 the 

HEO approved HUF 44.763 billion as the justi-

fied cost of gas storage2. Since the seasonality 

of consumption is much stronger for those 

receiving universal service than for industrial 

consumers, they are also responsible for a 

larger share of the activity (and costs) associ-

ated with injection to and withdrawal from the 

storage facility. Therefore we assumed that the 

average storage cost of 12.25 HUF/m3 can be 

assigned to the 41% of gas used under universal 

service3. 

When the costs of universal service were 

computed, we also considered the universal 

service margins in effect as of 1 January 2010, 

approved separately for specific consumer 

categories. Since monthly consumption data is 

not available broken down to consumer groups, 

we used the ratios from the second half of 

2009 to split 2010 monthly universal service 

sales among consumer categories.

The soundness of our process is supported 

by the fact that within the cost structure of 

universal service for each month of 2010 we 

reproduced the 25.5% network access fee ratio 

published by HEO.

Universal service revenues

We used the already mentioned monthly uni-

versal service purchase and sales volume data 

to estimate revenues, multiplying the volume of 

sold gas with the universal service price regu-

lated by Decision 143/2010 of the HEO4. Since 

as of 1 July 2010 consumers above 20 m3/h [of 

gas use] are not any more entitled to universal 

service, from July we excluded these consumers 

from the calculations. While consumers with a 

permit to produce district heating are entitled 

to purchase gas under the universal service 

scheme until 30 June 2011, we ignored this 

group during subsequent calculations, because 

according to available data most of these con-

sumers acquired natural gas in the competitive 

market even before July 2010.

Estimating the position of universal 
service based on two scenarios

Based on the above we estimated the position 

of universal service for the period between April 

and December 2010 for two separate product 

price scenarios. In the first case we applied the 

formula based 100% crude oil indexed purchase 

price. In this instance according to our estimate 

during the moratorium universal service provid-

ers realised neither a loss, nor any significant 

additional net revenue5. 

In the second case we assumed that taking 

advantage of European gas market condi-

tions and the partial release of the take-or-pay 

obligation associated with the Russian contract6, 

domestic gas wholesalers were able to acquire 

part of their gas input at the Baumgarten price, 

and they passed a good part of the savings 

to universal service providers7. That is why we 

estimated the position of universal service 

with a weighted average price including a 20% 

weight for the Baumgarten spot price and an 

80% weight for crude oil indexed price. Such 

a scenario reveals a HUF 9.4 billion excess net 

income above the margins regarding the posi-

tion of universal service providers during the 

price freeze.

The key conclusion of our analysis, therefore, 

is that freezing the price of universal service 

did not result in a magnitude of revenue loss for 

affected permit holders in the electricity or the 

gas market the compensation of which would 

justify a significant regulatory price increase 

from January 2011.
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The expected effects of the 
crisis tax on the power sector

The two most important, most widely quoted 

consequences of the sector specific, revenue 

based taxes are their impact on investments and 

the passing on of costs. In our analysis we try 

to both quantify the level of the tax and make 

a review of the likely effects – only a sketchy 

review, due to lack of information. 

As we know the rate of this just introduced 

crisis tax is 1.05%, imposed on the net revenue of 

enterprises of the energy sector subject to tax 

payment. In case of the energy sector the tax is 

imposed on the same enterprises as the profit 

tax introduced in 2008. Within the electricity 

sector power producers and enterprises with a 

permit to trade electricity (except for producers 

selling under the purchase obligation regime 

with installed capacity below 50 MW), within the 

natural gas sector the enterprises with a permit 

to trade natural gas, while in the crude oil sector 

the oil product manufacturers and the oil prod-

uct wholesaler are obliged to pay the specific 

tax. Our estimate for the expected size of the 

revenue from the specific tax – supplemented 

with figures from the Government and the Fiscal 

Council of the Republic of Hungary (FCRH) – are 

in the table below. 

The three estimates show substantial variation: 

as opposed to the Government estimate of HUF 

70 billion revenue from the energy sector, the 

analysis of the Fiscal Council forecasted HUF 

54.5 billion. Our calculations show HUF 60-65 

billion, with the largest uncertainty surrounding 

the tax revenue from crude oil refinery. If we 

take the own estimate of MOL and use HUF 

5-10 billion for this segment (HUF 15-20 billion 

minus the HUF 5.5 billion of the gas business 

and the proportionate part from trading) then 

the calculated tax burden is HUF 60-65 billion, 

between the two previously mentioned estimates 

(Fiscal Council and the Government). Within the 

electricity sector the tax payment of MVM (MVM 

Trade, MVM Partner, Paks Nuclear Power Plant), 

with approximately HUF 5 billion based on its 

revenues, is worthy of further consideration. With 

the crisis tax the state, as the owner of MVM, will 

get the same revenue, only in a different form: 

dividends are converted to tax payment, there-

fore the net position of the state budget will not 

improve. 

We do not, however, intend to further escalate 

the guessing game, therefore we will focus on a 

more detailed analysis of the electricity sector 

so that we can look behind the numbers – espe-

cially since there is much more detailed data for 

electricity than for the markets of either natural 

gas or crude oil products.

Impact on investments

According to economic theory revenue based 

taxes, as long as they are contained, have limited 

impact on investments. This is because when the 

investment decision is made it is the cash flow 

of the investment and its net present value that 

counts. A company should pursue an investment 

with a positive net present value even if mean-

while a temporary, revenue based tax is intro-

duced. While the tax may reduce the revenue 

expected from the investment, the revenue loss 

of a just launched investment between now and 

2012, when the tax expires, is relatively minor. 

Three years of reduced revenue is not necessarily 

decisive for an investment with a lifetime of 20-25 

years. Even if companies delay the decision with 

three years, this is not necessarily a large setback 

from the perspective of the entire energy infra-

structure because of the long time horizon. Nev-

ertheless, the already introduced and sustained 

Robin Hood tax and the crisis tax together may 

delay investments even with 5-6 years, which 

can influence the operation of the whole sector. 

From the perspective of the investment decision 

what may be a much more important factor than 

Net revenues Tax

Electricity

Producers 457.2 4.8

Traders of which 2067.1 21.7

- to end users 531.0 5.6

- to univeersal utilities 160.6 1,7

- to traders 1156.2 12.1

- export 124.8 1.3

- other 94.4 1.0

Natural gas

MOL 513.0 5.4

Panrusgáz 506.0 5.3

E.ON Földgáz Trade 795.0 8.3

E.ON Storage 48.0 0.5

EMFESZ 180.0 1.9

Petroleum products*

Trade 675.2 7.1

Refining ? 5–10**

Total 60-65

MKKT estimat 54.5

Government estimate 70

* estimated from tax free fuel price and sales

** MOL data from own estimate

Table 1: Estimate for the expected tax revenue based on 

2009 data (billion HUF) 
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the three year crisis tax is the rate of increase for 

the price, or the dependability of the revenues. 

Consequently, the crisis tax will influence invest-

ment decisions not on its own, but together with 

the other pieces of regulation (freezing of prices, 

extension of the profit tax).

The crisis tax impedes the execution of invest-

ments primarily through more difficult financing. 

On the one hand, it makes it harder to generate 

the internal resources needed for investments, 

since corporate net revenues are on a longer 

term decline. On the other hand, due to a dete-

riorating market outlook the credit rating of the 

sector may worsen, credit costs increase, thus 

investing companies would probably have to face 

a higher interest burden. Comparing the HUF 4.8 

billion tax to be paid by power plants to the HUF 

200 billion of investment figure for the whole of 

2009, the tax rate does not seem to be exces-

sive. Contrasting the tax burden with operating 

income (HUF 60 billion of taxed income for 

the MVM Group and HUF 44 billion for the five 

large power plants - Mátra, Dunamenti, Buda-

pesti, AES, Csepel) will, however, mean a higher 

burden, possibly quite substantial when it comes 

to devoting internal resources.

In sum we can say that these factors will 

contribute to delaying investments until a more 

favourable era. Timing is therefore an important 

aspect, heavily influenced by predictability. None 

of the recent measures – namely, introduction of 

the crisis tax without prior consultation, exten-

sion of the profit tax, and the former decision of 

the government to freeze prices at their current 

level – helped to reduce regulatory uncertainty. 

Passing the costs to the final consumers

According to statements from various levels of 

the government the crisis tax cannot be passed 

to final consumers, the sector itself has to bear 

this burden. Again, starting with a theoretical 

introduction, let’s scrutinize this statement. In 

principle, in a competitive market companies 

ought to operate at the level of the long run 

marginal cost, incorporating any new tax into 

their prices, otherwise they would make a loss. 

In an oligopolistic market the service provider 

can, hypothetically, take on specific costs for 

a longer period of time1, but it is much more 

realistic that companies will pass on exactly as 

much of the tax as the market structure and 

elasticity of demand will allow them to do so. 

Likely almost all of the tax will be transferred, 

since all market participants will face the new 

costs. We can assume that the participants will 

respond similarly to a 1% tax increase as they 

would to a 1% rise in their input costs. Obviously, 

the electricity market is a networked market, 

burdened with multiple limitations - regula-

tory, network access and physical limitations -, 

without being characterised by perfect competi-

tion. We can suspect two assumptions behind 

the declaration that the tax cannot be passed 

on. Either it is assumed that the alleged “excess” 

profit of service providers and producers has 

room for this level of burden, or it is believed 

that price regulation will eliminate the option 

to increase prices. The latter assumption is 

valid in as much as the regulation currently in 

force indeed “freezes” prices. The question is 

about duration, since the original intent of the 

regulator was the short term application of the 

rule, retaining it for a longer period would again 

reinforce the unpredictability of the regulation. 

Moreover, the regulation covers only a portion 

of the market, the consumers receiving universal 

service (this segment made up 36% of total 

consumption in 2009), while authorities cannot 

restrict prices in the competitive market. 

What impacts can be foreseen in the competi-

tive market segment? Referring to the data in 

Table 1 most of the tax payment (85% of the 

tax paid by the electricity market section) will 

originate from the traders, i.e. the key players 

of the competitive market. As traders, they are 

characterised by high revenues (above HUF 

2000 billion) and relatively low mark-up (HUF 

165 billion), less than 8% of revenues in 2009 

according to the home page of HEO. The levy in 

their case is around 13% of pre-tax net income. 

Our first impression, therefore, could be that 

the tax hurts at the “right” place, since traders 

are only intermediaries, they do not invest, their 

role in the physical processes of the electricity 

system is less important. Incidentally, a trad-

ing company employs 10-12 people at most, 

the total number of employees at the effected 

companies – calculating with 71 active traders 

– cannot exceed 1000, therefore the impact on 

employment cannot be too big (see Figure 14).

The cut is therefore “accurate and painless”. 

Indeed, it is accurate in the sense that it success-

fully strikes the most dynamically developing 
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part of the sector. The market 

operated by traders, expand-

ing and open to new entrants, 

guaranteed that final consum-

ers – who the Government 

intended to protect from es-

calating price effects – could 

generate competition among 

suppliers and if the mark-up 

was still regarded as too high, 

they themselves could also 

establish a trading company 

to ensure their own supply. 

Figure 14 is a good illustration 

of how the number of retailers 

increased in this market, cre-

ating the conditions for competitive bid-seeking. 

This is a much-needed development, since the 

7-8% retail mark-up typical to the last few years 

cannot be viewed as low (see the analysis of 

the 4/2009 REKK Report on retail prices). The 

crisis tax will predictably weigh most heavily on 

smaller traders – those with annual turnover of 

a few hundred GWh. While larger participants 

can probably handle decreased profitability 

for a few years, smaller ones will either quit or 

temporarily suspend their activities.

At this point it’s worth to take a little break 

and review what the added value of traders 

really is in the electricity market. First, they es-

tablish consumers groups which can be supplied 

at a lower cost and reduce the risks associated 

with the volatility of consumption. Second, 

they provide price and volume information to 

market participants – consumers, producers and 

foreign markets – regarding the present and the 

future of the market, contributing to its more 

predictable operation. Their role, therefore, is 

much more important than what we could have 

initially expected, altogether they ensure the 

smooth operation of the (present and future) 

market.

A possible consequence of the introduction of 

the new tax is that a negative “cleaning” process 

takes place, where smaller traders return their 

trading permit and larger traders will become 

the long term beneficiaries of the tax. (This 

impact may be robust because within the elec-

tricity sector the revenue proportionate tax rate, 

introduced in the retail sector, is not applied, 

here all participants are subject to a 1.05% tax 

rate.) This process may be adverse especially for 

smaller consumers – primarily small and medium 

sized enterprises -, the competition for which 

has only recently started to unfold, exactly as 

new entrants induced it. The danger posed 

by this scenario can be minimised if the tax is 

indeed for three years only and does not get 

extended beyond that. The figures of the state 

budget outlook until 2014 have already floated 

a special sort of extension of the crisis tax, 

thus the time constraint of the tax has already 

slackened, eroding the reliability of domestic 

regulation.

Regarding the room to pass on costs another 

important market aspect is the elasticity of 

demand. Short term price elasticity in the 

electricity market is typically low, since existing 

electricity and gas powered equipment (heat-

ing, cooling, boilers) need to be operated, large 

scale replacement to more efficient equipment 

will not happen. Therefore, from the demand 

side there are limited means to restrict the 

transfer of costs, even higher prices would 

not prompt an immediate substantial fall in 

demand. This impact is also bolstered by the 

interim nature of the tax, once we manage to 

get through the three years, prices can decline 

again. Therefore the tax is unlikely to encourage 

significant improvements in energy efficiency.

Additional impacts

We would like to draw attention to two additional 

impacts which have not received a lot of atten-

tion during discussions of the tax but may further 

exacerbate the already discussed negative 

impacts.

The first factor is an effect that builds up 

through the vertical chain of production and 

trade: since both the producer and the trader are 

subject to tax payment, potential price inflating 

impacts will, in principle, become exponential. 

Figure 14: Data on domestic electricity tradersFigure 14: Data on domestic electricity traders
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If we project the tax revenue to the volume 

of sales to final consumers, then the HUF 26.5 

billion of burden falling on the electricity sector 

adds approximately 0.6-0.8 HUF/kWh to the 

unit cost, but also to prices, if the cost increase 

is fully passed to customers. The prospective 

price inflating effect of the crisis tax is therefore 

substantial.

Lastly, we need to mention the competition 

distorting impacts of the crisis tax. The tax will 

deteriorate the competitive position of domestic 

power generators, since domestically produced 

electricity is subject to the specific tax, while 

imported electricity is not. The specific tax also 

hurts the principle of fair competition in the retail 

segment of the market. In case of sales to final 

consumers only the retailers supplying consum-

ers in the competitive market are subject to pay 

the tax, retail sales by universal service providers 

to universal consumers are exempt from the tax. 

The just introduced specific tax therefore creates 

yet another obstacle for competition in serving 

household consumers to evolve.

The more steps it takes for the purchased elec-

tricity to arrive at the final consumer, the more 

frequently the price increase can be realised, 

and it may surpass the 1% tax threshold several 

times. For instance, if a producer directly sells 

to the consumer, then there is only one piece in 

the chain and a single cost impact. This, never-

theless, is a less typical example, producer and 

consumer profiles rarely match each other. If the 

consumer purchases through a trader, then the 

chain will have two or more pieces – as more than 

one trader may participate -, and the rate of the 

tax may be incorporated two or more times. As 

for the actual number, the ratio of total traded 

volume and final use including export provides 

a good approximation. In 2009 this figure was 

2.39. Thus on average a kWh of consumed 

electricity trades almost two and a half times. 

What is more, in case of universal service provid-

ers the chain consists of at least three pieces, 

since the universal service provider is also subject 

to tax payment: the typical chain has a producer, 

a trader and a service provider.
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Analysis of the 2010 National 
Renewable Energy Action Plan 
of Hungary

The National Renewable Energy Action Plan of 

Hungary (to be abbreviated as NREAP 2010) 

was completed by the autumn of 2010, and the 

extended deadline to submit it to the EU was 

the end of September. Instead of delivering it we 

asked for another extension, therefore – again 

- we will be one of the last few to hand over the 

plan to the Commission. The completion of the 

plan, nevertheless, is an important milestone for 

the country’s energy vision, and it also provides 

an opportunity to make a comparison with the 

Renewable Strategy submitted to the EU in 2009 

(Strat 2009). The document, on the one hand, 

adequately reflects how the new Government 

shifted priorities within the energy strategy and 

renewable plans, and on the other hand the fig-

ures of the proposal already feature the impacts 

of the protracted economic recovery.

On top of assessing these subsequent versions 

we also made an international comparison with 

the 2009 forecast of the European Commission – 

namely, the biannually updated “Trend to 2030” 

report of DG Energy which presents the results 

from the PRIMES energy modell. Moreover, the 

already submitted action plans of the other 

member states also helped our evaluation.

Figure 15 portrays the renewable power plant 

portfolio envisioned for year 2020 by the 2010 

action plan and compares it to the former strat-

egy from a year ago and the 2009 forecast of the 

EU. It is important to pronounce that NREAP is 

more like a plan than a forecast, it is an intention 

on the renewable mix targeted by the country, 

and within that the role of renewable electricity 

generation. Therefore the designer may allow 

even large scale deviations from earlier plans, but 

comparison to prior versions definitely reflects 

the shift in the focus of the energy policy.

Figure 15 properly illustrates the meaningfully 

different emphasis of the two domestic docu-

ments. The lower figures of NREAP 2010 reflect 

the effects of longer term slower economic 

growth prospects for the next 10 years, while as-

sumptions on energy efficiency were also revised. 

This is why the more recent document presumes 

lower primary and retail energy demand,1 and 

accordingly a smaller renewable power plant 

portfolio in 2020. The composition of renewable 

capacities changed even more remarkably. The 

new document assumes an increase of over two 

and a half times for solar and geothermal capaci-

ties, balanced by a 25 and 20 percent reduction 

for wind and biomass/biogas technologies 

(bringing about a 5 and 3 percent reduction in 

overall renewable capacities). Actually, the large 

percentage change of solar and geothermal 

energy is partly explained by the low initial level 

of these technologies. Within 

the 2009 strategy even the 

two technologies together 

do not make up 5% of total 

renewable capacity for 2020, 

and this ratio climbs above 12% 

under NREAP 2010.

At first sight, the most 

surprising changes are the 

soaring of geothermal energy 

and the decline of the previ-

ously clearly favoured biomass. 

While the latter has notably 

expanded for the last few 

years (10% capacity increase 

between 2005 and 2008), 

that is, it emerged as a valid 

alternative, geothermal based 
Figure 15: Changes to Strat 2009 and NREAP 2010 compared 

to the Trends 2030 report

Figure 15: Changes to Strat 2009 and NREAP 2010 compared
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the end of the period will be higher than under a scenario of linear development, therefore the need for subsidies will also escalate at the end of the decade. Compared to the version of 
linear development, this is a cheaper and more reasonable alternative.

2 Si h i l d 2010 d 2020 fi l b hi f 2015 h d k i f h i b A i d l l h

electricity generation has to make a fresh start. 

The forecasted dynamic progress of solar power 

can be explained by the large scale decline of the 

technologies’ investment costs, a process that 

may continue in the future.

One is curious about the factors that shaped the 

current concept. Earlier the working groups devel-

oping the strategy applied three main priorities: 

minimal greenhouse gas emissions, least costs 

and job creation. The figures of NREAP indicate 

that these former priorities received less attention 

now and the development of domestic generating 

capacities emerged as the key principle. Next we 

will make the case for this statement, relying on 

figures from the proposal as well as a few simple 

background calculations. 

The fact that cost minimisation is less important 

than before is already signalled by the chapter on 

financing. The HUF 350 billion of subsidy need 

estimated within the 2009 strategy is replaced 

by HUF 940 billion in NREAP 2010, of which 

HUF 450 billion is the demand for investment 

grants. In other words, the total requirement for 

financial support increased almost three-fold in 

a year, which is even more remarkable when we 

consider that it is accompanied by a 15% reduction 

in capacity and 10% less production. While it is 

unclear whether the 2009 estimate for subsidies 

also included investment grants (which could 

explain two-third of the large gap), the demand 

for operating subsidies in itself already exhibits a 

substantial increase (HUF 440 billion as opposed 

to the earlier figure of 350 billion). Based on cur-

rent domestic purchase obligation regime (POR) 

prices, and using the earlier REKK analysis on the 

support of combined and renewable electricity 

producers (Energy Market Report, 3rd Issue 2009) 

even the new, higher figure is only the lower 

boundary of support needs. We can arrive at a 

similar magnitude of financing need if we assume 

that the share of renewables steadily grows be-

tween the two pivot years (2010 and 2020)2 and 

unit subsidies are reduced at an annual rate of 5%. 

Furthermore, we also assumed that geothermal 

energy receives the same level of feed-in support 

as solar and wind energy. The validity of the two 

assumptions – first, the indicated level of annual 

subsidy reduction, and, secondly, the average level 

of support for geothermal energy – can, never-

theless, be seriously questioned. We can only 

presume that the strategy developer also deemed 

the level of subsidy as insufficient to attain the set 

targets, that is why the new HUF 450 billion entry 

for investment grants appeared.

In sum, the new strategy (and its developer) is 

less cost sensitive, since it has a preference for 

technologies – geothermal and solar – which are 

presently much more expensive than wind or 

biomass based generation. 

What about the other priority, job creation? 

Of the renewable technologies biomass based 

electricity generation is probably the most labour 

intensive (if we also include production of the 

fuel). Since, however, we can see a declining 

share of biomass, we simply cannot say that 

the new emphasis on job creation serves as an 

explanation for such a powerful reshuffling of 

the renewable generating portfolio. Rather, the 

answer is likely to rest with the often accentu-

ated goal of the new government: providing 

competitive advantage to domestic generating 

capacities. Hungary, nonetheless, is not among 

the main suppliers of either wind or photovoltaic 

technologies, and it is unlikely that substantial 

production capacities will be created in the 

future. The global trend of relocating manufac-

turing to Asia also applies to these technologies. 

Likewise, in case of biomass fired power plants 

domestic contribution is restricted to producing 

the fuel without significant added value for the 

technology. Domestic presence pertains only to 

the drilling capacity related to geothermal energy 

generation, and this is also the field in which 

domestic actors (including MOL and Pannergy) 

actively lobby. Making use of geothermal energy 

is certainly helped by geological conditions 

which are more favourable than the European 

average, in this context the strong preference for 

the technology in NREAP 2010 is probably not 

coincidental.

This strategy carries substantial risks, however. 

First, the technology itself went through consid-

erable development during the last decade (see 

Opportunities for geothermal electricity gen-

eration in Hungary, REKK 2009) and the com-

petitiveness of domestic R&D is questionable. 

Secondly, geothermal technology is still quite ex-

pensive today, partly due to the low success rate 

of drilling, and partly because of the heterogene-

ity of the technology. What this latter means is 

that it is always the specific geological conditions 

that determine which one of a large selection of 

techniques is to be applied. The technology is 

not always impeccable from an environmental 
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hours per year. Hydro power was excluded due 

to the lack of substantial growth potential in 

Europe. These indicators provide the chance for 

a sketchy evaluation only. The comparison across 

countries is helpful in understanding how a given 

country perceives its geographical advantages in 

terms of renewable technologies. Lastly, produc-

tion per person provides a good approximation 

as to which renewable technologies economic 

resources are to be focused on.

Eight geographical units have been selected 

for presentation. In addition to Hungary we 

included the average for the EU 21 (the countries 

which have already submitted their plans), 

three neighbouring member states (because of 

their geographical location is similar to that of 

Hungary, and this is crucial for specific technolo-

gies, especially wind and solar), while data on 

Germany, Italy and Greece is included in order to 

measure against their geothermal plans. Slovakia, 

while our neighbour, is excluded because it has 

not yet submitted its proposal. The sources for 

the data and indicators are ECN and the study of 

the European Environment Agency (2010, ECN 

–E-10-069).

Looking at the indicators on wind energy we 

can conclude that domestic plans are clearly 

below the EU 21 average, but this is understand-

able since the pattern of wind in Hungary is less 

favourable, while balancing the market is more 

problematic due to the low share of hydro power 

plants. In terms of capacity utilisation, neverthe-

less, we can sense overly optimistic planning, as 

planned capacity utilisation is higher than either 

the figures applied by our neighbours (except for 

Romania) or the figures observed in Hungary in 

2008 and 2009 (1700-2000 hours per year).

Domestic indicators on biomass energy are 

more or less in line with the EU 21 average, which, 

in view of our often proclaimed competitive 

Indicators HU EU (21) AT RO SI DE IT GR

wind

MWh/km2 17 105 57 35 9 292 66 127

kWh/person 155 933 578 330 95 1270 335 1498

average hour 2100 2319 1866 2100 1802 2283 1577 2240

biomass

MWh/km2 44 45 61 12 33 138 62 9

kWh/person 412 402 619 135 336 602 315 112

average hour 5562 5437 4018 4833 7042 5604 4916 5036

geothermal

MWh/km2 12 2 0 0 0 5 22 6

average hour 112 21 0 0 0 20 113 66

average hour 7000 6733 2000 0 0 5550 7337 6133

solar

MWh/km2 1 23 4 1 7 115 37 273

kWh/person 5 205 37 15 69 503 190 321

average hour 1200 1135 950 1231 1000 800 1320 1471

Source: NREAP 2010, National action plans, ECN – EEA, 2010

Table 2: European energy indicators

perspective either, it threatens natural resources 

(karstic aquifers, thermal water resources) which 

will continue to play an important role in the 

domestic economic strategy. Lastly, but quite 

importantly, domestic geothermal energy has so 

far been only used for heating, geothermal power 

plant capacity has not yet been created.

What if we compare the current strategy to the 

document of the EU? Both documents set fairly 

similar paths, and this is not entirely surprising 

given that during the recent revision of TREND 

2030 experts from Hungary already had a 

considerable role. With regard to the two already 

introduced tendencies we can draw similar 

conclusions: NREAP 2010 builds much more 

heavily on geothermal capacities, while placing 

less emphasis on biomass.

Another worthwhile comparison is between the 

renewable action plan of Hungary and those of 

the other Members States. 21 countries submitted 

their plans by deadline, six countries, including 

Hungary, are in delay. During the assessment we 

do not compare the absolute size of capacities, 

since those can substantially vary depending on 

country size, and natural and economic condi-

tions. Instead, we calculated three indicators 

which more appropriately capture the spreading 

and utilisation of specific renewable technolo-

gies. With these we can check which areas a 

given country focuses on (financing, subsidies), 

and in which natural resources they think they 

have a comparative “competitive advantage”. In 

Mediterranean countries usually solar prevails, 

hydro dominates the Northern member states, 

while in seaside countries generally wind power 

takes control.

In table 2 we present three indicators, each for 

four basic renewable technologies: energy pro-

duction per area, energy production per person, 

and calculated capacity utilisation expressed in 
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advantage, may even be regarded as too low. Of 

our neighbours, Austria plans for a much more 

dynamic development, while Slovenian and 

Romanian figures are considerably below the EU 

average. If neither solar, nor wind energy is pre-

ferred in Hungary, then we would expect a higher 

biomass contribution to renewable generation.

The most unorthodox figures are for geother-

mal energy. Our planned capacities are way 

ahead of most other European countries, and the 

utilisation rate would be strikingly high. Accord-

ing to the forecasts only Italy, planning 22.4 

MWh/km2 and 7337 hours of utilisation, is ahead 

of us. Hungarian indicators imply a more dynamic 

advance than the German one. In terms of the 

absolute level of production and capacity NREAP 

2010 positions Hungary to the third place, right 

behind the already mentioned Italy and Germany. 

This is also a good indication of the high level of 

resources assigned to geothermal technology 

under the new strategy. The portrayed develop-

ment seems even more optimistic in light of the 

fact that Hungary is not among the five European 

countries already possessing geothermal capaci-

ties. A likewise dynamic development, starting 

from scratch, is forecasted only by Greece, but 

they only dare half our speed. The computed 

indicators allow for yet another interesting 

comparison. If we assess production per person 

for the four renewable technologies within the 

table (excluding hydro power again), in 2020 the 

average European share of geothermal will be 

1.3%. Based on NREAP this figure would be 16% 

in Hungary, far exceeding even the geothermal 

“kingdom” of Italy (12%), revealing the great 

intensity of the development anticipated by 

NREAP 2010 in this field.

Regarding solar energy the markedly increased 

figure of NREAP 2010 are not only below the EU 

average, but each of the three listed neighbour-

ing countries forecasted a faster development. 

These figures are realistic, the countries of 

the region cannot really deliver above aver-

age performance in the solar field, and as the 

forced solar development of the Czech Republic 

recently showed, there is little justification for it 

anyway.

In sum, the 2010 autumn version of the Re-

newable Energy Action Plan introduced signifi-

cant changes compared to the 2009 Renewable 

Strategy. It reflects both the prolonged impacts 

of the crisis and changes to the domestic 

renewable strategy, giving a lot more weight to 

geothermal electricity generation, mostly at the 

expense of biomass based production and wind 

energy. Therefore the focus shifts to a technol-

ogy which does not yet have an operating 

power plant in Hungary, and raises important 

technological and environmental questions. All 

in all, we can say that there are substantial risks 

of implementation and finance in relation to the 

strategy.
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WORKING PAPERS

The potential for energy 
efficiency improvement within 
the water utility sector

The World Bank commissioned us for a research 

project to identify the locations in Central 

and Eastern Europe with substantial room to 

improve the energy efficiency of water utilities 

(companies providing water and wastewater 

services). Our analysis was based on the water 

utility benchmarking database of the IBNET 

programme of the World Bank1.

Everywhere in the World electricity expen-

ditures make up a large part of the operating 

costs of the water and wastewater sector. For 

half of the Central and Eastern European water 

utilities within the IBNET database, electricity 

costs comprise at least 18% of all operating 

costs, and for more than one-fifth of the compa-

nies this ratio is over 30%. Given the large share 

of these expenditures and the poor financial 

position of the companies, any reduction in 

electricity costs would be appreciated. Energy 

costs can be reduced either through a lower 

purchase price of electricity or by cutting back 

on energy use. While the purchase price of 

electricity can be reduced in multiple ways – for 

example through competitive bidding, shifting 

energy intensive processes to periods with 

lower energy tariffs, or sewage sludge based 

energy generation-, this is not the spotlight of 

our analysis. Rather, we focus our attention on 

improving energy efficiency, which is also a 

more promising opportunity.

Practical experience and research findings 

alike suggest that the energy use of the water 

utility sector can be considerably reduced even 

if the level of production is unchanged. Accord-

ing to a survey of the United States Environmen-

tal Protection Agency (USEPA)2 at many of the 

US water and wastewater utilities economically 

viable energy savings of 15-30 percent are 

"readily achievable". The room for efficiency 

improvement is the same, or likely even higher in 

countries with lower income and less advanced 

technology.

 

The role of benchmarking

While we have no reason to doubt the size-

able energy saving potential of the water and 

wastewater sector in the Central and Eastern 

European region, it would still be nice to know 

the actual potential of specific countries and 

utilities. This is where benchmarking can have a 

role: once the energy ef-

ficiency indicators (e.g. kWh 

of energy use per cubic meter 

of delivered water) of each 

participant have been calcu-

lated, utilities and countries 

operating at the lowest ef-

ficiency can be identified: the 

potential for energy savings 

is assumed to be the highest 

for them. The national average 

values of the unit energy use 

of the region’s water utilities 

within the IBNET database are 

depicted by Figure 16 below.

Benchmarking is a simple 

and straightforward method, 

but we are fully aware of its 

biggest impediment as well, 

namely, that the value of 
Figure 16: The average level of energy efficiency among the 

surveyed companies of the examined countries

Figure 16: The average level of energy efficiency among the

Armenia

Bosnia and 
Herzegovina

Bulgaria

Croatia

Czech Republic

Georgia

Hungary

Macedonia

M
oldova

Poland

Romania

Albania

Slovakia

Turkey

Ukraine
Russia

Kazakhstan

Kyrgyzstan

Efficient (up to 600 kWh/1000 m3)

Mediocre efficiency (600 - 1100 kWh/1000 m3)

Low efficiency (over 1100 kWh/1000 m3)

1 www.ib-net.org
2 http://www.epa.gov/waterinfrastructure/energyefficiency.htm

Source: IBNET database
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3 See, for example: Bisztray, M, A. Kis, B. Muraközy and G. Ungvári. Statistical Analysis of the Performance Data of Central and Eastern 
European Water Utilities. 2009; or Carlson, Steven W. and Adam Walburger. 

4 Energy Efficiency Analysis of Water and Wastewater Utilities Based on the IBNET Database
5 Individual utilities can also be ranked according to their room for energy efficiency improvements, but this is not included in our 

study.

the computed indicator reflects not only the 

operating efficiency of the company, but also 

the impact of external conditions. A nice indica-

tor value may be the result of well maintained, 

efficient pumps; an easy to extract, shallow 

water base; or the fact that water needs to be 

transported only in the close vicinity. Certain 

complex indicators can feature some of the 

external conditions. For example, incorporating 

the altitude through which water is transported 

into an indicator can remedy the distorting 

impact caused by the terrain. Such detailed 

data, however, is rarely available, therefore we 

need to seek alternative methods.

Statistical analysis

Data from the largest water utility data set in the 

World, the IBNET database, allows a multiple 

variable statistical analysis with which we can 

separate the influence of the operating environ-

ment on the analysed indicators. If we succeed 

in eliminating the impact of size, terrain, income 

etc., then we can assume that the remaining 

difference in performance among utilities is due 

to differences in their internal efficiency. In this 

respect the results from past research projects 

are encouraging3, therefore we decided to take 

a chance with the Central and Eastern European 

segment of the IBNET database. 

While the database contains basic data - such 

as the quantity of delivered water and collected 

sewage, network length, wastewater treated at 

various levels and energy use -, data on terrain 

and income was obtained from external sources. 

A number of variables regarded as important 

in the literature – such as the type of water 

resource used, the technology applied for drink-

ing water treatment, or the concentration of 

pollutants in the sewage -, however, were absent 

from our analysis. Hence we acknowledge that 

it is impossible to achieve absolutely accurate 

results. Nevertheless, having a large sample of 

450 utilities with data covering multiple years, 

and having been able to quantify the most 

crucial variables was a promising start. Moreo-

ver, the energy efficiency indicator, expressed in 

kWh/m3, indicated great variation both among 

average country values and individual utility 

values. The typical country average of 800 

kWh/m3 is normally accompanied by a standard 

deviation of 300-500 kWh/m3, and the less de-

veloped the country is, the larger the standard 

deviation is. Our interpretation of these figures 

is that electricity use is a function of not only 

country specific factors, therefore single utili-

ties can notably improve their efficiency if they 

are able to catch up with the “best practice” 

particular to their own country. This conclusion 

seems especially relevant to the countries of the 

Balkans and the former Soviet Union.

The results

Hereafter we would save our readers from the 

details of our econometric analysis – the study 

made for the World Bank can be downloaded 

from www.rekk.eu4 -, rather, we will concentrate 

on interpreting the results. It makes sense to 

review our results in two parts: first we describe 

the role of operating conditions on energy 

efficiency, then we explain how we succeeded 

in identifying the countries with the greatest 

potential for energy savings5.

Most of those relationships between operat-

ing conditions and energy efficiency which are 

commonly discussed in the literature have also 

been confirmed by our own analysis. Economies 

of scale are undoubtedly present in the sector, 

the larger a service provider is, the lower unit 

energy use can we expect. Increasing returns 

to scale are much more evident for the water 

service than for wastewater collection. Network 

loss, also called unaccounted for water, sig-

nificantly impacts energy consumption, higher 

network loss goes hand in hand with increased 

unit energy use. This influence, nonetheless, is 

more pronounced in the countries of the former 

Soviet Union, supposedly because maintaining 

network pressure with their usually more obso-

lete equipment requires more energy anyway. 

Interestingly, the impact of population density 

and network density (number of connections 

per kilometre of pipeline) on energy efficiency 

turned out to be weak. 

The price of electricity, on the other hand, sub-

stantially influenced energy use. In the countries 

of the former Soviet Union increasing the price 

of electricity by 10% would, ceteris paribus, 

result in 4.9% less energy use. With a value of 
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1.7% this ratio is more modest in the Visegrad 

countries, likely because a good portion of the 

original potential for energy efficiency improve-

ments has already been utilised. These results 

suggest that cost covering energy tariffs pro-

vide a strong incentive to improve the energy 

efficiency of the water utility sector.

The impact of terrain proved to be significant 

only in the Visegrad countries, where the unit 

energy use of the utilities assigned to the group 

with hilly service areas exceeded the unit energy 

use of companies operating on a flat terrain by 

20%. Supplying wholesale water to other utilities 

had a beneficial effect on energy efficiency in all 

locations, and this should not surprise us given 

that in order to transport this water, pressure 

typically needs to be maintained on a short net-

work section with little difference in elevation.

Advanced wastewater treatment had little im-

pact on energy use. While it is well known that 

secondary treatment is more energy intensive 

than primary treatment, we can assume that 

companies with more advanced treatment are 

also technologically more developed and they 

use more efficient procedures. We are also 

aware that the sewage sludge resulting from 

secondary treatment is often used to produce 

biogas, of which energy is generated, reduc-

ing the need for purchased electricity – and 

our unit energy use indicator is based on the 

cost of purchased electricity, since the IBNET 

database does not contain data on the volume 

of energy use

Application of the results

At the end of the econometric analysis we arrived 

at a number of equations with which – in accord-

ance with the previously described relationships, 

using operating conditions and the volume of sold 

water and collected wastewater as input variables 

– the likely level of energy use can be estimated 

for individual service providers. For each water 

utility we computed a range into which actual 

energy use should fall with a 95% probability. 

We used separate equations for Central Europe 

and the former Soviet Union, derived from region 

specific data. Once we calculated the estimated 

range, we compared it to the actual energy 

consumption of the utility. If the latter value is 

within the range, then we can assert that the 

real-life performance is in tune with operating 

conditions. If actual energy use is above the range 

then we can assume that the utility has substan-

tial room to improve its energy efficiency, while if 

energy use is below the range, then the company 

performs better than what its environmental and 

economic conditions would imply. This may be 

due to a specific local condition that has not been 

accounted for in the analysis (e.g. the type of 

water base), or the company may simply follow a 

“good practice” worthwhile to share with others.

The results of this exercise are summarised 

in Table 3 below. The 95% probability range 

happened to be too wide, therefore we also 

computed the 76% range. The table shows, in 

a country breakdown, how the sum of energy 

Number of 

companies

95% probability interval 76% probability interval

Under 

interval
Over interval

Within 

interval

Under 

interval
Over interval

Within 

interval

Albania 52 0.30% 27.50% 72.20% 0.90% 70.50% 28.60%

Armenia 5 1.40% 0.00% 98.60% 33.30% 0.00% 66.70%

Bosnia and Herzegovina 17 2.70% 0.00% 97.30% 4.40% 0.00% 95.60%

Bulgaria 15 1.30% 0.00% 98.70% 7.80% 24.80% 67.40%

Croatia 18 0.50% 30.50% 69.00% 5.10% 30.50% 64.40%

Czech Republic 16 0.40% 0.00% 99.60% 12.00% 24.40% 63.60%

Georgia 20 34.10% 0.00% 65.90% 40.70% 4.60% 54.70%

Hungary 27 0.00% 0.00% 100.00% 8.10% 10.90% 81.00%

Kazakhstan 23 3.20% 0.00% 96.80% 8.20% 0.00% 91.80%

Kyrgyzstan 7 0.20% 0.00% 99.80% 45.80% 0.00% 54.20%

Macedonia 4 0.00% 0.00% 100.00% 0.00% 0.00% 100.00%

Moldova 40 0.20% 0.00% 99.80% 0.40% 0.00% 99.60%

Poland 24 0.00% 0.00% 100.00% 5.20% 2.90% 91.90%

Romania 25 0.00% 0.00% 100.00% 1.60% 3.40% 95.00%

Russia 84 0.00% 0.10% 99.90% 1.30% 17.60% 81.10%

Slovakia 3 0.00% 43.60% 56.40% 12.90% 43.60% 43.60%

Turkey 18 0.00% 0.00% 100.00% 1.60% 36.50% 61.90%

Ukraine 71 0.00% 0.00% 100.00% 2.20% 34.60% 63.20%

Total 469 0.60% 1.50% 97.90% 6.20% 15.30% 78.50%

Source: REKK estimate

Table 3: The position of actual energy use compared to the estimated energy use range (based on GWh of actual energy use)
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Abbreviations in the report:

APX Amsterdam Power Exchange

ARA Amsterdam–Rotterdam–Antwerpen

ANRE Autoritatea Nat̨ionalǎ de Reglementare în domeniul Energiei

CEGH  Central European Gas Hub

CER Certified Emission Reduction

ECX European Carbon Exchange

EEX European Energy Exchange

ENDEX European Energy Derivatives Exchange

EUA European Union Allowance

FCRH Fiscal Council of the Republic of Hungary

HEO Hungarian Energy Office

IBNET International Benchmarking Network for Water and Sanitation Utilities

OPCOM Operatorul Pietei de Energie Electrica

OTE Operátor trhu s elektřinou

PXE Power Exchange Central Europe

SEPS Slovenská elektrizačná prenosová sústava

WTI West Texas Intermediate

consumption of the companies above, within 

and below the range compares to the total 

consumption of all the companies within the 

respective country sample. From Hungary, for 

instance, we had data for 27 companies, and at 

a probability level of 95% they all use energy in 

tune with their operating conditions. If, however, 

we loosen our criteria and apply a 76% probabil-

ity level then we find that a group of companies 

with 8% of the energy use of the sample perform 

better, while 11% performs worse than their 

conditions would warrant.

What can we conclude based on the above? 

Apparently Albania, Bulgaria, Croatia, the Czech 

Republic, Russia, Turkey and Ukraine have the 

largest room for energy efficiency improve-

ment, at least based on the available country 

samples, which are probably not representative. 

Enterprises or aid programs in this field could 

therefore consider these countries first, and the 

regulatory authorities of the indicated countries 

might also want to take a closer look at the 

energy efficiency of the sector. The reliability of 

the results for some of the countries, however, is 

questionable, either because of a very low sam-

ple size (Armenia, Kyrgyz Republic, Macedonia, 

Slovakia) or because of the unbelievably good 

indicator values (Georgia).
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Principles of Natural Gas Regulation (ERRA Training Course)

The Energy Regulators Regional Association (ERRA), in cooperation with 

the experts of REKK, organizes a five-day-long training in Budapest on 

natural gas regulation. Following a general introduction to the value chain 

and industry basics, participants will gain an in-depth insight to the regu-

lation of natural gas markets. The course offers practical knowledge to 

regulators, experts and consultants working in the industry. 

Further information on the training can be accessed 

on the website http://www.erranet.org.




