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Editor in chief:

We proudly present the second issue in the
second volume of our publication Hungarian Energy Market Report. We sincerely
hope that our readers have been satisfied
with the issues of the first volume and
continue to be our subscribers.
In the current issue as well as discussing the market developments of the last
quarter, we are publishing four brief analyses.
There is growing evidence for that international natural gas
prices have decoupled from the price of crude oil. Our first article
deals with the reasons of this phenomenon and possibilities of its
taking root in Hungary.
The topic of our second analysis covers the effect of the installation of 410 MW wind power capacity, to be realized in the next
few years, on power system balancing. Following the evaluation
of domestic wind power plants we examine that by changing the
structure of balancing settlement, the regulating energy demand
caused by wind power generation could be mitigated.
Our third article highlights the background of the sale of the Hungarian carbon-dioxide quotas resulting in an international scandal.
Our last study examines the connection among the utility fee,
the income situation of the consumers and the receivables of utility
companies.
We are hopeful that we can provide lots of useful information to
our valued readers also in the current issue. It is our continuing goal
to keep raising the professional standard of our publication. If you
decide to subscribe to our publication, or renew your subscription,
please fill in the subscription form downloadable from www.rekk.eu.
Péter Kaderják, Director
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I NTRO D U C TI O N

Dear Reader,

1

ELECTRICITY MARKET
DEVELOPMENTS
During the first quarter of 2010 substantial
changes took place in the international energy
markets, especially for electricity prices. The
price of crude oil started the quarter with a steep
decline, then by the end of the quarter it gained
strength again, touching the 81-82 USD/barrel
price level registered at the beginning of the year.
The price of coal steadily declined. At the end
of March a ton of coal was worth 14% less than
at the beginning of the year. By the end of the
quarter, the price of wholesale electricity futures
traded on the German EEX power exchange
plummeted at a record low of 45 EUR/MWh for

baseload and below 60 EUR/MWh for peak load
power. In the carbon allowance market, however,
essentially no changes occurred.
Within the domestic electricity market the
adjusted electricity consumption, albeit very
modestly, but altogether increased compared
with figures of a year ago. The share of imported
electricity in domestic supply was 6.4%, a low
figure for winter months. Both regional and
domestic futures electricity prices notably decreased. By the end of March the futures price of
domestic baseload electricity with 2011 delivery
fell to 44.6 EUR/MWh from the 52.7 EUR/MWh
level at the beginning of the
year. The Hungarian market
is still 1 EUR/MWh cheaper
than the German one, but it is
more expensive, almost with
the same amount, than the
Slovakian and Czech markets.
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Figure 1: Prices of ARA coal futures 2011 traded on EEX and
spot prices of WTI crude oil between January 2009 and
March 2010
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Figure 2: Futures prices of 2011 baseload and peak load
power on the EEX exchange
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In the first two months of 2010
the price of crude oil and coal
displayed similar tendencies.
The price of crude oil reached
a new annual high at the end
of 2009 and continued rising
during the first few days of
2010, but started a substantial
decline afterwards. The price
of crude oil stretched to its
low in early February 2010,
nearing 70 USD/barrel. Within
a few days, however, the price
reversed to the 80 dollar level,
and henceforth stayed mostly
unchanged for the rest of
the quarter. The futures coal
price, which also ended year
2009 close to its annual high,
started a sizeable decline in
early 2010. After a minor correction in February this trend
continued, and as a result
the price of coal dropped to
around 85 USD/ton by the

40

Price

30

Overview of the electricity
market in Hungary
In the first quarter of 2010 the monthly temperature adjusted power consumption, excluding
seasonal impacts, was 0.42% higher on average
than in the same period of the previous year. This
is the first quarter in a year when electricity use
increased. The picture is more mixed, however, if
we look at the monthly data. While the adjusted
power consumption in January was essentially
the same as a year ago, the February figure was
8.67% higher, while in March it was 6.68% lower.
For the past two quarters (fourth quarter
of 2009 and first quarter of 2010) the ratio of
import was low, making up 7.9% and 6% of total
electricity use. This fits into the typical pattern of
the last few years, during the winter period the
ratio of imported electricity goes lower compared with domestic generation.
A look at the results of the monthly cross-border capacity auctions held by MAVIR Zrt. and the
system operators of the neighbouring countries
in the first quarter of 2010 reveals that the price
of cross-border capacity is quite moderate,
except for the transmission rights allowing export
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end of the quarter – almost
35
15% lower than the price at the
30
beginning of the year.
During the first quarter of
25
2010 a continuous, intense
decline took place in the price
20
of the baseload and peak
Quantity
load power traded on the
15
German EEX exchange. The
10
price of baseload power in
early January was 52.78 EUR/
5
MWh, which decreased to 45.6
EUR/MWh by the end of the
0
01. 02. 03. 04. 05.
quarter, equivalent to a decline
08. 08. 08. 08. 08.
of almost 14%. The drop in the
price of peak power is even
more substantial: the original
price of almost 73 EUR/MWh shrank to below
60 EUR/MWh, which is an 18% fall. Both of these
values are the lowest for the past three years.
During the first quarter of 2010 the price of the
European Union Emission Allowance (EUA) stayed
within a particularly narrow range of 12.5-13.8
EUR/ton, without showing evidence of an actual
direction. The explanation may be that market
participants wait to see if there will be another
international agreement on greenhouse gases
after the Kyoto Protocol and what that will cover.
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Figure 3: Prices of CO2 credits with December 2010 delivery
and the daily quantities traded on the ECX between January
2009 and March 2010

to Austria. The price of the Austrian-Hungarian
cross-border capacity was 0.27 HUF/kWh in
January, 0.71 HUF/kWh in February and 0.54
HUF/kWh in March.
In addition to cross-border capacity auctions,
day-ahead prices of the neighbouring countries’
power exchanges provide important shortterm price information. Next, we compare the
day-ahead electricity prices of OPCOM, EEX,
and OTE, the power exchange operated by the
Czech TSO, allowing us to analyse primarily
short-term tendencies. There continues to be a
strong relationship among the spot prices of the
three exchanges. A remarkable development,
nevertheless, is that in 2010 the spot prices at the
Leipzig exchange are clearly the highest of the
three exchanges.
The wholesale price of electricity is influenced
by the costs of settlement of deviations from the
schedule - in other words the balancing energy
prices - as well. The system operator sets the
settlement prices of positive and negative balancing energy based on the procurement prices of
the upward and downward regulation services.
The financial costs of balancing 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 purchase 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 first quarter of 2010 the average hourly
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electricity price (EEX) was 11
HUF/kWh, and the average
settlement prices of positive
and negative balancing energy
were 29.45 and 0.35 HUF/
kWh, respectively. The costs
of balancing on the Hungarian
market are quite substantial
due to the wide spreads between balancing energy prices
and the market price. A negative balancing energy price
close to 0 HUF/kWh means
that the loss from balancing a
long position of 1 kWh is equal
to the market price. However,
the loss from a short position
is even higher since the deficit
must be covered at a price
which is more than triple of
the market price, i.e. at a price
premium of over 200%.
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Figure 4: Adjusted power consumption relative to the same period of the
previous year between December 2009 and March 2010
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Next year’s
electricity prices in
Hungary and in the
Central-European
region
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The Prague Power Exchange
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Figure 5: Quarterly domestic production and net imports between the
first quarter of 2009 and the first quarter of 2010
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Figure 6: Results of monthly cross-border capacity auctions in Hungary
Hungary, First Quarter 2010
In the figure capacities mean the capacities offered for auction. 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.

2nd Issue 2010

The 2011 baseload future price (€/MWh)

Price (HUF/kWh)

Price (¤/MWh)

Exchange Central Europe)
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opened its Hungarian section
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in March 2009, where monthly,
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the first quarter of 2010 a total
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that traded volume increased
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slightly decreased, by 0.8% (it
Figure 7: Comparison of day
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ahead baseload prices on EEX,
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OPCOM and OTE, April 2009 to March 2010
was EUR 40.4 million during
the last quarter). This clearly
indicates that prices notably
40
decreased compared with
the previous quarter. Next we
35
analyse the development of
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Hungarian wholesale electricity prices based on the 2011
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at the beginning of the year
to 44.6 EUR/MWh by the
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end of March 2010. Similar
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trends have taken place for
the other three countries as
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well. A noteworthy change,
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nevertheless, is that starting
in 2010 the most expensive
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expensive than the Slovakian
market. Czech and Slovakian
Figure 9: 2011 baseload futures prices in the countries of the
prices did not differ in any meaningful way.
region between March 2009 and March 2010

2nd Issue 2010

ELECTRICITY MARKET DEVELOPMENTS

REKK HUNGARIAN ENERGY MARKET REPORT

5

REKK HUNGARIAN ENERGY MARKET REPORT

6

Medium Term Gas
Market Outlook
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As we approach 1 July, in
Hungary great efforts are made
30
to prepare the contracts for the
new gas year. The big question
for Hungarian consumers is in
20
what manner and to what extent can they benefit this year
10
and in the next 2-3 years from
the favourable developments
0
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and conditions for these attracFigure 10
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between
t
J
January
tive changes to also take root
2002 and March 2010
in Hungary. After reviewing
the main factors shaping the Western-European
arbitrage opportunity made possible by growing
market, we will address this question.
gas storage capacities and mobile gas stockpiles.
The global natural gas market, including the
In 2009 European natural gas consumption
European market undergoes fundamental changes
declined from the 2008 level of 517 billion cubic
these days. One of the signs for the change is that
meter (Bcm) by 6%, or approximately 30 Bcm. The
in the European gas market, traditionally based on
industrial and household sectors are responsible
long term, oil indexed contracts (TOP), spot prices
for two-third of the decrease, while falling natural
have substantially and persistently fell below the
gas based power generation accounts for onecontractual prices.
third. Meanwhile, in satisfying a falling demand
This trend is foreseen to last in the medium term
the share of LNG continued to increase, replacing
(2-3 years), placing considerable pressure on the
some of the natural gas arriving in pipelines. While
price of TOP contracts, too. As a result, Gazprom
both the Russian and all other pipeline delivery
has become willing to tie 15% of its prices to the
decreased by 20 Bcm each, LNG import grew by
spot market for its large partners. Recent develop12-13 Bcm to 67 Bcm, and its share in European
ments may signal an enduring structural change in
consumption reached 13-14%. In 2010, again, there
European gas pricing, and the long-lasting decouis little hope for demand to pick up.
pling of the price of natural gas from the price of
LNG keeps taking root in European markets.
oil. This is true even when GECF (Gas Exporting
The already created nominal capacity capable of
Countries Forum), consisting of the largest natural
receiving LNG has reached 150 Bcm/year. In 2009
gas producers, makes cartel-like efforts to sustain
alone, the European LNG regasification capacity
oil indexed natural gas pricing.
grew by 35 Bcm, of which the incremental Italian
The reasons for suppressed spot prices
receiving capacity, directly connected to our
region, is 8 Bcm.
The suppressed prices of Western-European spot
In line with the rapid establishment of LNG
markets are generated by several demand and
terminals, the global LNG supply available for
supply side factors together: a) lower demand
Europe substantially increased, while its price
for gas as a result of the economic recession, b)
fell. Here again two important factors should be
replacement of natural gas use due to renewable
mentioned. First, in the USA, where one-fifth of
generation and energy efficiency programs, c)
the global natural gas consumption takes place,
increased supply-side competition, primarily due
extraction of non-conventional natural gas has
to surplus LNG arriving to the market, and d) the
become hugely successful. As a result, the domes¤/MWh
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tic gas reserves of the USA seem to be sufficient
for over 100 years of self-supply at current levels
of consumption, thus its future LNG import position has fundamentally changed. Second, in Qatar,
Russia, Indonesia and Yemen in 2009 alone 60
Bcm of LNG producing and transporting capacity
was launched, and these investments were based
specifically on the future growth of the USA
export market for LNG. Since the most important,
South-East Asian LNG market is based primarily
on long term contracts, the rewarding European
spot gas market offers favourable trading opportunities for the surplus LNG capacity.

Can/will the decoupling of oil and gas
prices last?
In our view the loosening of the connection
between oil and gas prices, the wider use of cost
reflecting natural gas pricing will be present in the
European gas market for an extended period. Our
opinion is based on the fact that the foundations
of oil-indexed gas pricing have collapsed in the
European gas market.
Fading of the fuel substitution effect. The assumption that final consumers can indeed choose
between oil and gas based combustion was true at
the turn of the 70’s and 80’s when oil indexed gas
pricing evolved. Today, however, most gasoline
gets sold to the transportation sector, oil based
combustion is less and less of an alternative for
power plants and industrial facilities (except for
periods when gas supply is in crisis). Oil prices are
determined by the OPEC on the supply side and
the transportation sector on the demand side.
Trends in oil supply are almost irrelevant from
the perspective of European gas supply, and oil
demand is less and less important as far as the
demand for gas is concerned1.
Supply of resources. It seems like the limited
nature of the supply of crude oil will be an enduring phenomenon, as it is difficult for the exploitation of new oil resources and the supply of OPEC
to keep pace with a fast growing and inflexible
demand. All this will lead to sustained high and
increasing oil prices. The supply of natural gas, on
the other hand, is abundant. The International Energy Agency (IEA) estimated that the reserves of
non-conventional natural gas are five times higher
than traditional natural gas reserves. The elasticity
of demand for natural gas is significantly higher

1

than that of oil, due to the availability of substitute
fuels for power generation as well as household
and industrial use. Consequently, the demand for
gas cannot cope with a traditional oil indexed gas
price if the price of oil stays at 80-100 USD/barrel
for an extended period (even though indexing may
be a good option in case of an oil price of 20-30
USD/barrel).
Lack of a credible gas market price index. One of
the main arguments supporting oil price indexing
has always been the lack of an alternative pricing
option. The increased liquidity of certain WesternEuropean market places (NBP, Zeebrugge) alleviate this situation, since their prices, or a combination thereof, make market indexing possible. The
influence of the global demand and supply of gas
also gets reflected in LNG prices, therefore in case
of its enlarged European role the price of LNG can
become one of the important factors determining
the wholesale price of gas.
Based on the above it is unlikely that at or above
an oil price of 80 USD/barrel the key producers
and suppliers could sustain the system of oil price
indexed gas pricing in the Western European
market.

ENERGY MARKET ANALYSES

REKK HUNGARIAN ENERGY MARKET REPORT

What to expect in Hungary?
Lastly, we ponder about the chances of domestic
consumers to benefit from the suppressed Western European spot prices of gas. In the second half
of 2009 the price of natural gas at the Austrian
Baumgarten was 30-40% cheaper (No. 112/2010
Ruling of the Energy Office of Hungary regarding
substantial market power on the gas wholesale
market) than the authentic domestic gas wholesale price (E.ON weighted TOP purchase price:
WACOG).
Part of the price difference in question can reach
domestic consumers through different channels.
Cross-border capacity auction. The price difference between two markets can be skimmed if
the two markets are connected with tight physical
transportation capacity and the rights to use this
capacity are allocated through an auction. In this
case the cross-border capacity price reached at
the auction is close to the price difference between the markets.
As a result of the difference between the Austrian
and Hungarian price in 2010 there was excess demand
for the transport capacity of the HAG pipeline, capable

Jonathan Stern (2007): Is there a rationale for the continuing link to oil product prices in continental European long-term gas
contracts? Oxford Institute for Energy Studies.
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of shipping 4.4 Bcm gas to Hungary. Had – at this
excess demand – the system operator allocated all of
the transport capacity at an auction, then in case of
a 20 HUF/m3 price difference the FGSZ could realize
HUF 80-90 billion of auction revenue annually.2 The
regulation could return all of this revenue to consumers through the reduction of the transmission fee (just
like the regulation for the electricity sector does).
In contrast, the domestic regulation intends to
provide the transmission capacities to gas traders
without a fee until June 2012. Current rules on
allocating and reserving cross-border capacities,
part of The Business and Commercial Code of the
Hungarian natural gas system allow allocation in
the order requests are submitted. Regulation No.
1775/2005/EC, on the other hand, requires that
capacity is auctioned as part of the allocation
process. The Energy Office of Hungary, noticing
the excess demand for the available capacity of
the HAG pipeline, made an attempt to the partially
introduce capacity auctions in its decree No.
98/2010, to allocate the available HAG capacity.
This decision, nevertheless, was overridden by a
government decree issued on April 153, requiring
that the system operator allocates cross-border
capacity for years 2010/2011 and 2011/2012 in the
order requests are submitted. Based on the current regulation auctions can be held only starting
in years 2012/2013.
Altogether this also implies that during the next
two years the annual HUF 80-90 billion of windfall
profit originating from Western European gas
import will benefit the traders which receive the
rights to use the transport capacity.
Intensifying wholesale competition. All this
would not be a problem if the structure of the
Hungarian gas market allowed to transfer a
reasonable portion of the above benefits to the
consumers, in the form of reduced prices as a
result of domestic market competition. Nevertheless, we share the doubts of the Energy Office
concerning the rapid domestic advent of competition.4 The concentrated structure of the wholesale
market and the significant barriers to entry offer
little hope for much more intense competition
before 2015 (the end of TOP contracts and the
current contract system governing the sale of
natural gas extracted by MOL).
More stringent regulation of the pricing of universal services. The benefits derived from favour-

able import purchase costs can be shared with a
group of final consumers, those receiving universal
service, in yet another way which requires a
regulatory amendment. In this instance partial
market indexing can be incorporated into the
regulation when the regulator approved wholesale
price is set – taking the structure of the amended
TOP contracts as an example. This solution would,
however, selectively benefit a narrow circle of
consumers, while the benefits of importing cheap
Western-European gas would still not be available
to the consumers that are most critical from the
perspective of the competitiveness of the processing industry.

An analysis of wind power
generation in Hungary
At the end of 2009 Hungary had 201 MW of completed wind power capacity out of the currently
permitted 330 MW, which is expected to increase
further, since the Energy Office of Hungary issued
permits to build another 410 MW of wind power
capacity. Permits are still being distributed at this
time. If all these wind capacities actually get built,
then within a few years up to 740 MW of wind capacity may function within the Hungarian system,
equivalent to almost 8% of all domestic power
generating capacity. Since the generation of wind
power plants can substantially change during the
day, or within hours, it is essential to analyse the
impact the proliferation of these power plants
will make on the Hungarian electricity system,
with special attention to the volume of regulating
power the system operator demands. In our study
we take a look at the data of wind power generation in the first quarter of 2010, evaluating the
degree to which the production of these plants
can be forecasted. Furthermore, we show how the
uncertainties originating from the fluctuation of
wind power generation can be reduced.
Weather forecasts, wind power generating
prognoses and statistical methods are used to estimate the power generation at wind power plants.
Forecasting models are capable of projecting the
volume of wind generated power on time frames
between 5 minutes and 48-72 hours, with different
degrees of statistical significance. Essentially, there
are two main groups of forecasting models: statisti-

2

In March 2010 the difference between the weighted average purchase price of the largest domestic wholesaler and the spot cubic
meter price of the natural gas that can be bought in Baumgarten was 35 HUF.
3
116/2010 (IV. 15) Government Decree
4
No. 112/2010 Decree of the Energy Office of Hungary on Market analysis and inspection of substantial market power in the natural
gas wholesale market
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Aggregated wind power production (MWh)

Average absolute deviation of wind power
compared to installed capacity (%)

Average absolute of wind power generation (kW)

cal models based on analysis of
3500
25%
time series and physical models,
3000
which correct weather forecasts
20%
in accord with local conditions.
Statistical
model
2500
The former model type is highly
accurate mostly in a very short
15%
2000
timeframe, while the precision
Physical
model
of physical models starts to
1500
10%
improve after 2-3 hours. This is
1000
because forecasting in physical
5%
models is inevitably based on
500
3-4 hour-old data, since it takes
time for the operator of the
0
0%
wind power plant to receive
0
4
8
12
16
20
24
28
32
36
40
44
48
Timeframe of forecasting (hours)
and then run weather data in its
Source: G. Giebel, P. Sorensen, H. Holtinnen: Forecast error of aggregated wind power, 2007
forecasting model. Therefore
Figure 11: The forecasting accuracy of power generation at an
wind power projections are usu11 MW wind park in Germany
ally made with a mixture of the
two methods. In Figure 11 the
200
degree of forecasting accuracy
is illustrated for the production
180
of a typical wind park.
160
Depending on the timeframe
140
of forecasting and the model
Avarage production,
120
used the average absolute difQ1 2010.
ference between wind power
100
generation and installed capac80
ity is between 0 and 20%.
60
Next we take a look at
40
forecasted and actual produc20
tion data of currently operating
Hungarian wind power plants,
0
January, 2010.
February, 2010.
March, 2010.
published by MAVIR in a
15-minute breakdown. For the
forrás: MAVIR Zrt.
first quarter of 2010 Figure 12
Figure 12: Hourly production of domestic wind power plants
depicts the total hourly procompared to the average production of the same period, first
duction of domestic wind power plants compared
quarter 2010
to the average production of the same period.
Apparently there is substantial oscillation in
tion schedule essentially 13-37 hours in advance.
wind power generation. While the average hourly
In case the schedule is not kept, they have to pay
production in the examined period was 52.9 MWh,
a fine, the level of which is determined by Governindicating a 26.3% utilisation rate, there were
ment Decree No. 389/2007 (XII. 23.). According
many hours when production exceeded 100 MWh
to this, if the volume of the actually sold electricity
or stayed even below 20 MWh. Due to the scale
is more than 50% lower or higher than the volume
of oscillation we need to examine how, according
set for the particular day in the most recent valid
to the regulations in force, power plants have to
schedule, then the plant operator has to pay a 5
supply a production schedule and how diversion
HUF/kWh regulatory surcharge for each kWh of
from the schedule is penalized.
electricity beyond the 50% threshold.
By the 7th day of each month renewable generaWe are going to reveal the total value of the
tors have to provide a preliminary production
regulatory surcharge that wind power plants
schedule for the following month, which can, nevshould have paid if all wind power plants in
ertheless, be altered by 11:00 AM of the day before
Hungary had submitted a production schedule
delivery [Ministry of Economy and Transport
together. But before that, let’s see to what
Decree No. 109/2007 (XII. 23)]. Wind power plant
extent the submitted schedules are different
operators therefore have to determine the producfrom actual production.
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Distribution of the submitted scheduled and actual
generation (MW)

10

Figure 13 describes the distribution of the diversion from the schedule submitted by the wind
power plants in the first quarter of 2010.
The total actual production of the wind power
plants stayed below the scheduled amount in 54%
of the 15-minute periods, and surpassed it in 46%
of the time. Meanwhile, the scheduled capacity
was on average 2.2 MW below the actual output
in the examined period. The average absolute
difference has been 16.4 MW, a 31% difference
compared to average production (52.9 MW), and
8.2% compared to total installed capacity (201
MW). If the power plants had common ownership,
or in an equivalent manner, they submitted one
schedule together, then during the first quarter
of 2010 we would have found 12 days when they
should have paid a regulatory surcharge with a
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Figure 13: Distribution of the deviation between the
submitted schedule and actual generation, in a 15 minute
breakdown, first quarter of 2010
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Figure 14: The sum of average absolute deviation as a
function of the length of forecasting, first quarter of 2010

26

total value of HUF 6.31 million. When we measure
this amount to the HUF 3.342 billion that the
power plants received as total feed-in tariff in the
same period, then we realise that the regulatory
surcharge makes up a meagre 0.189% of this sum.
(The actual payment must be certainly higher,
since during the calculation we handled all wind
power capacity together. If wind power plants
submit their schedules separately, then the total
regulatory surcharge could be a multiple of the
computed figure.) Obviously, producers are not
properly motivated to provide a highly precise
schedule. Based on the current Hungarian regulations, however, producers are not in a position to
provide a much more accurate schedule anyway,
since they have to submit it too early, 13-37 hours
before actual production takes place.
As discussed above, there
are two types of forecasting
models: physical models proAvarage absolute
deviation: 16.4 MW
vide more accurate results for
predictions extending beyond
a few hours, while statistical
models are effective mostly
for a few hours before actual
production. For the owners of
7000 8000
wind power plants in Hungary,
who operate limited capacities,
statistical forecasting is the
viable option as opposed to
costly physical models. Let us
use first quarter 2010 data to
study what absolute average
Source: MAVIR Zrt.
difference would result from
the application of a simple
forecasting method, which
would always determine the
schedule based on the volume
of electricity generated at the
time the schedule is submitted.
If, for instance, the schedule is
to be submitted six hours prior
to production, then the basis
for the schedule is the actual
15-minute delivered output of
six hours ago.
It is apparent from the description above that the less
time there is between submitting or modifying the daily
or 15-minute schedule and
actual delivery, the lower the
28 30 32 34 36
inaccuracy of forecasting will
Source: REKK calculations
be. If the operators of power
plants were in a position to
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modify their production schedule an hour before
actual production, then the average absolute
deviation would be 8.4 MW, which is 4.2% of the
total installed capacity. If all of the 720 MW of
capacity gets built then the average absolute
deviation would be 31.08 MW.
To sum up, in Hungary the average absolute deviation of wind power generation compared to the presubmitted schedule is 16.4 MW, which is 8.2% of the

installed capacity. Internationally, this figure is more
or less average. This position, nevertheless, could
be substantially improved, even possibly halving the
ratio, if wind power plants could alter their schedule
even one hour before delivery, while also providing
incentives for the operators of wind power plants
to submit as precise a schedule as possible. This
measure would also assist in reducing the regulatory
reserve demand of the Hungarian power system.
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The recycled CER cabaret
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Hungary immediately became the maverick of
international emission markets when in the middle
of March she played a bold trick on the market.
The Government of Hungary brought to the
market emissions credits which had previously
been surrendered by installations in Hungary in
order to cover their emissions. These credits have
therefore fulfilled their task, thus they should have
been cancelled. But the Government of Hungary
found a way to make these already used credits
valid once again. The scheme worked, and the
Japanese Government was willing to buy the emission credits. The international scandal popped
only when some of these credits returned to the
EU market as a result of subsequent transactions.
Since this is explicitly banned by the EU Emissions
Trading System (ETS), when the credits were sold,
the Hungarian Government also stipulated that
the recycled emission credits cannot return to the
EU. Once this happened nonetheless, the largest
European emission exchanges kept suspending
their operations. In order to understand what exactly happened and why, first we need to acquaint
ourselves with some of the basic relations.

Types of emission credits
Some of the countries signing the Kyoto Protocol
agreed to cap their greenhouse gas emissions for
the period 2008 to 2012. The sovereign emission
rights of these countries are embodied as AAUs
(Assigned Amount Units). The AAU stock of
Hungary is estimated to be 120-150 million tons
in excess of its expected emissions for the five
year period. This made it possible to directly sell
state owned AAUs (to Belgium and Spain). AAU
transactions can obviously take place only among
governments, therefore these transactions are
occasional and the prices are unique, we cannot
talk of a formal AAU market.
The countries which did not commit to emission
limits under the Kyoto Protocol are less developed, emission reduction for them is usually much
cheaper than for developed industrial countries.
Since from the perspective of climate protection the location of greenhouse gas emissions is
impartial and only their atmospheric accumulation
matters, the Kyoto Protocol allows developed

nations to curb their emissions not only at their
own industrial facilities, but also at the industrial
sources of developing countries. The units certifying such emission reductions are called CER
(Certified Emission Reduction). Both sellers and
buyers of CERs are companies which view these
transactions as business opportunities. Therefore
the market for CERs is a multi-player and liquid
market with transparent prices. Besides specialised emission exchanges, CERs and its derivative
products are also traded in organized energy
markets and commodity exchanges.
The EU created its European Emissions Trading
Scheme (ETS) – covering the largest industrial
emitters –, independent of the Kyoto Protocol.
Over 12 thousand facilities from the 27 member
states (and Norway) are obliged to take part in
this system. The companies have been allocated
a restricted number of tradable emission credits
called EUAs (European Union Allowance) the
total volume of which is lower than the businessas-usual emissions of the participating facilities.
As a result, the market for EUAs quickly evolved,
the price being determined by the cost of emission reduction opportunities of the companies
covered by the ETS and the tightness of the total
EUA cap. A company falling under the ETS has to
reduce its emission or purchase additional credits
if the amount of allocated EUAs is not sufficient.
Another, cheaper option is the purchase of CERs.
Since the supply of CERs is overwhelmingly large
compared to the size of the EUA market, in order
to protect the value of EUAs the ETS regulation
placed a 10% limit on CER imports. In other words,
companies covered by the ETS can use CERs to
cover up to 10% of their emissions, but not more.
AAU: sovereign emission credit of the countries with
binding emission targets under the Kyoto Protocol
CER: emission reduction implemented and certified
in countries which are parties to the Kyoto Protocol
without binding emission targets
EUA: emission allowance traded under the emission
trading scheme regulated by the EU

All three above described emission credits allow
the release of one ton of (carbon-dioxide equivalent) greenhouse gas, their environmental value is
therefore the same. Their market value, however,
is substantially different as they are impacted by
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Price (¤/t CO2)

completely different regulatory
35
regimes. Figure 15 describes the
30
market price for EUA and CER,
as well as the estimated sales
25
price for the AAUs that were
sold and the CERs that were
20
recycled by the Hungarian state.
EUAs represent the high15
est market value due to the
10
strictly limited credit allocation by the authorities and
5
the expensive options for
emission reduction. CERs are
0
cheaper than EUAs, because
03.
05.
08.
08.
their potential supply is large
and price-elastic. However,
the largest demand for CERs
is generated by the 10% of emissions that can
be covered within the ETS, therefore the price
of CERs is close to the price of EUAs and their
movement is strongly correlated. Lastly, out
of the three credit types AAUs represent the
lowest market value. This is mainly explained by
the fact that the shortfall of the countries on the
demand side is about the same as the surplus
of the countries on the supply side. A precise
price cannot even be quoted, since the few low
volume AAU trades take place as moderately
transparent transactions between governments.

And then the recycled Hungarian CERs
appear…
The Hungarian government also made efforts to
directly sell AAUs. In order to close transactions
quickly and at a good price, it had to create a
so-called Green Investment Scheme (GIS) which
guarantees that the money paid for the AAUs
will be used exclusively for programs which
further reduce emissions. This was the idea with
which the international professional community
tried to make sales of the AAU surplus of former
socialist countries more acceptable, sweetening an otherwise bitter pill to be swallowed by
the purchasing countries. Nevertheless, the
Hungarian government unfortunately lost its
credibility early on, as the revenues from AAU
sales were not used as agreed. This created
serious mistrust of the Hungarian Green Investment Scheme, even if the government used the
revenues to finance a state budget on the brink
of bankruptcy and, once the situation improved,
it finally started to transfer money to the promised emission reduction programs. Since other
countries also offer AAUs bundled with the
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Source: ECX and Hungarian Ministry of Environment

Figure 15: Market prices of EUA and CER,
CER and estimated unit
price of individual AAU and CER sales by the Government of
Hungary between March 2008 and March 2010

promise of green investments, the scandal made
Hungarian AAU sales impossible for some time
to come. This is when the Hungarian government reached to the bottom of the garbage
can to pick up the CERs already surrendered to
cover 2008 emissions.
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07.
08.

But how did the Hungarian Government
become the owner of CERs?
Hungarian companies falling under the ETS
surrendered altogether 27.2 million tons of EUAs
and 1.7 million tons of CERs to cover their 2008
emissions. Their total emissions were therefore
close to 29 million tons. The number of surrendered CERs was more than 6% of the number of
surrendered EUAs, that is, Hungarian companies
made efforts to utilise the opportunities related
to CERs. But what were these opportunities? Did
Hungarian power plants plant forests in Madagascar? Did Hungarian cement factories modernise their peers in India? No. The market for CERs
is a surprisingly advanced, well organised, liquid
market. Anyone cay buy CERs without having
to leave the office. Moreover, directly launching
CER projects is only for the brave-hearted, since
the secondary CERs that can be bought in the
market are free of the implementation, maintenance and delivery risks of individual projects.
Secondary CERs are sold not by the project owners, but by intermediaries, traders, brokerages
which contract a lot of individual projects and
ensure practically risk-free delivery to the buyer.
The quick development of the CER markets was
fostered not only by the massive supply of cheap
emission reduction opportunities, but also by
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the demand underpinned by allowing 10% of the
ETS requirements to be fulfilled in CER. Thus
any of the Hungarian ETS companies can easily
purchase CERs in the market and surrender them
at the Hungarian authorities to cover part of its
emissions, if it recognises that this is very attractive business-wise.

the CER purchase. As a result, we have 2 units of
surplus EUA that can be sold – since the 10 units
of CER are sufficient to cover our unchanged
emissions. The net proceeds from the EUA/CER
swap transaction is EUR 30. A lot of Hungarian
facilities, from the largest power plants to hospitals, took advantage of this opportunity. Figure
16 shows the distribution of CERs surrendered to
cover 2008 emissions.

HOT TOPICS

So how exactly can the business
opportunity related to CERs be realised?

How was the Hungarian government able
to bring already surrendered CERs to the
market?

Let’s assume that a company covered by the
ETS receives an initial annual allocation of 100
EUAs, while its annual emission is also 100
units. As a result, each year the company has to
surrender either 100 units of EUA or at least 90
EUAs and 10 CERs. Let’s use a hypothetical EUA
price of EUR 15 and a CER price of EUR 12 in our
example. Therefore 10 units of CER cost EUR
120. Meanwhile, selling only 8 units of EUA at a
15 EUR unit price will exactly cover the cost of

Under the ETS system surrendered CERs,
similarly to EUAs, have to be removed from
the registry and cancelled. Presumably, the
Hungarian government decided to recover the
to-be-cancelled-CERs, because it was in need
of revenues, but due to the prior GIS scandal
there was little hope for quick sales of AAUs at
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Figure 16: Distribution of the 1.7 million tons of CER
surrendered to the Hungarian authority for 2008
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Never ever again
Hungarian spirit?
Hungarian companies have undoubtedly been
shrewd. But apparently, not only Hungarian emitters took advantage of the arbitrage opportunity
of the EUA/CER swap. EU companies covered by
the ETS surrendered a total of 2.06 billion tons of
EUA and an additional 81 million tons of CER for
2008, equal to 4% of submitted EUAs. Hungarian companies have been more receptive to the
opportunity and they surrendered CERs equal to
6% of submitted EUAs, placing us in the premier
league of Europe. Only Lithuanian, Slovakian,
Slovenian, Portuguese companies surrendered
a higher percent of CERs (7-9%) and Spanish
companies, submitting 11%. In absolute terms
obviously the largest economies lead the pack,
as shown by Figure 17 below.

As a bureaucracy, the EU Commission acted
extremely fast and closed the legal loophole a
month after the incident. The retaliation, however,
turned into overreaction: the new regulation
on ETS records not only prohibits the reuse of
surrendered CERs within the ETS system, but also
bans their sale outside the EU. This makes record
keeping easy and of course it also helps to protect
green investment schemes. From the perspective of climate protection, a comparable solution
would have been the validation of the surrendered
CERs through surrendering AAUs, but after the
Hungarian transaction this option will not be
available to others. Therefore the March trick of
Hungary will remain a unique and unpopular accomplishment in the history of emission markets.
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an attractive price. However,
50
12%
11%
if surrendered CERs are made
valid again then they can be
10%
40
9%
sold at the highly liquid CER
8%
market, what’s more, no GIS8%
8%
30
like requirements on the use of
7%
6%
the revenue would be imposed
6%
5%
by the buyer. But how can
20
4%
4%
4%
surrendered CERs be made
4%
3%
3%
3% 3%
3%
3%
valid again? While bringing 1.4
2%
2%
2%
10
2%
2%
millions tons of recycled CERs
1%
1%
to the market, the Hungar0%
0
0%
ian government decided to
DE ES IT FR PL GB SK NL PT CZ HU BE FI AT RO SI IE SE LT DK GR LV LU EE
cancel an equivalent amount
Source: CITL
of AAUs owned by the state.
From a technical perspective
Figure 17: Market prices of EUA and CER,
CER and estimated unit
this was a proper measure,
price of individual AAU and CER sales by the Government of
Hungary between March 2008 and March 2010
since the stock of emission credits owned by the
Hungarian state decreased exactly with the same
number as the increase in the number of credits
Hungary, however, has been the only state to
owned by the buyers of the recycled CERs. Thus,
recycle CERs, and it seems like this performance
the global limit for emissions did not increase, the
will be impossible to repeat.
integrity of the Kyoto system was not impaired.
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WORKING PAPERS
TARIFF
BURDEN AND
RECEIVABLES
IN THE WATER
UTILITY SECTOR

4.0%
3.5%
3.0%

avarage – above
6500 people

avarage – below
6500 people

2.5%
2.0%
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1.5%
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REKK has completed a comprehensive analysis of the
1.0%
water utility sector focusing on
0.5%
tariffs, the tariff burden falling
on customers, and receivables.
0.0%
The research has been ordered
above 6500 people
below 6500 people
by the Hungarian Water Utility
Association (MAVIZ). Even
Figure 18
Fi
18: H
Household
h ld water
t utility
tilit expenditures
dit
as a
though we carried out a stapercentage of disposable income per water utility companies,
tistical analysis on the data of
based on the average population of municipalities receiving
both water and wastewater services, 2009.
water and wastewater service companies, results
may be of interest to the participants of other
households of the service area of each compublic utility sectors as well, since the relationship
pany which consume both services. Each column
established among tariff burden, net income, the
represents a company. The tariff burden for both
level of consumption and receivables are likely to
services together is between 1.5% and 3.5%, while
be present in other markets as well.
the value for most companies falls between 2% and
The analysis is based on data from 62 medium
3%. These figures are below the 3-4% threshold
and large-sized utility companies, which together
value often cited in literature1, but surpass the year
provide about 85% of domestic water utility
2004 Central European average of 1.6-1.7%.
services.
Companies serving smaller and larger municiThe Tariff Burden Imposed On Households
palities have been indicated by different colours.
The average tariff burden is about 2.6% at those
The concept of tariff burden is applied as a measure
orange coloured utilities where the average
of the average financial burden imposed on housepopulation of the served municipalities is below
holds by paying the water and/or wastewater bill as
6500, while the average tariff burden of the blue
a proportion of the monthly household disposable
coloured companies serving larger towns is 2.3%.
income at given tariff levels and consumed volumes.
The 0.3 percentage point can be regarded as a
The level of burden is calculated as the average
considerable difference.
monthly household water and/or wastewater bill
The higher tariff burden of smaller municipalities
divided by the average monthly disposable housecan be explained by two factors. In these locahold income. This indicator was first calculated for
tions income per person is on average 19% lower,
each and every water utility, using the tariff and
whereas services are more expensive: household
consumption figures specific to the utility, as well
water and wastewater tariffs are both about 35%
as sub-regional income data. Regional and national
higher on average than in larger towns. Higher
figures were aggregated subsequently.
tariffs and lower income together also result in
Figure 18 depicts the average tariff burden for
lower consumption (water use per person is about
water and wastewater services computed for those
30% lower than in larger towns), but all these

1

The World Bank and the OECD alike regard water and wastewater tariffs equivalent to 3-4% of net income as the upper limit of
affordable household tariffs, but the actual value obviously depends on the income level of the country in question as well as the
level of service.
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1.8%–2.0%
2.0%–2.3%
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2.5%–2.8%
2.8%–3.1%
3.1%–3.5%
3.5%–4.1%
4.1%–8.5%
No data

factors together still bring about a higher tariff
burden expressed as a percent of income.
The map in Figure 19 helps to visualise the
regional differences in tariff burden. In this map
only the tariff burden of the drinking water service
is depicted, since a large number of municipalities
are without a sewer, and for them it would not be
possible to quantify the tariff burden of both services together, which would result in a larger white
area indicating lack of data. The tariff burden is
highest in the Southern parts of the Transdanubia
(Dunántúl), in the Northern regions of the country
and in some parts of Eastern Hungary.

Interrelations of Tariffs, Income and
Consumption
Looking at tariffs, income and consumption simultaneously, it is easy to notice that when households decide about consumption, they actively
consider both tariffs and their income level. Table
1 reviews the consumption weighted average value
of several variables in a regional breakdown.
Changes in income and tariffs will both shift the
tariff burden, and this relation can be decomposed
into a direct and an indirect effect. An increase in
the level of income itself reduces the tariff burden,
which is the percentage of income spent on water
and sewage expenditures. Meanwhile, due to the
positive relationship between income and water
consumption, a rise in income will bring about

Figure 19: Household expenditures on drinking water services
as a percentage of net income, average figure for each
settlement

increased water use, which in turn will result in a
higher tariff burden. Since the income elasticity of
water demand is probably less than one – in other
words, a one percent increase in income results
in less than one percent increase in water use –,
the former direct impact will be stronger than
the indirect impact, therefore a rise in income will
altogether reduce the level of tariff burden. Under
the same logic, increasing water and wastewater
tariffs – despite their negative impact on water use
– will ultimately escalate the tariff burden.
These interrelations become apparent when we
compare the data of the regions of the Great Hungarian Plain (Alföld) and the Transdanubia in Table
1. The tariff burden in the regions of the Transdanubia is above the average value for the Great
Hungarian Plain. This is the combined result of two
opposing forces, as higher income decreases and
higher tariffs increase the tariff burden. In connection, water use in the Transdanubia is below
the average values for the Great Hungarian Plain.
In contrast, tariff burden is below and water use is
above the national average in the Great Hungarian
Plain, despite income being considerably lower
than average. The below average tariff burden and
above average water use in this case is driven by
tariffs which are well below the national average.
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Region

Tariff burden
(water and
sewage) as a
percent of net
income

Net income
(HUF/person/
month)

Average water
tariff (HUF/m3)

Average
wastewater tariff
(HUF/m3)

Észak-Alföld

1.84%

70301

237.63

199.43

4.28

2.98

Dél-Alföld

1.86%

66426

235.49

215.35

5.31

2.73

ÉszakMagyarország

1.88%

62866

282.10

248.50

3.37

2.27

KözépMagyarország

1.94%

93722

194.17

265.10

4.56

3.68

KözépDunántúl

2.11%

72571

294.34

311.06

3.60

2.63

Dél-Dunántúl

2.15%

69072

314.51

298.87

3.06

2.41

NyugatDunántúl

2.30%

73262

263.98

343.69

3.56

2.83

National
average

2.02%

78041

232.08

271.59

4.08

3.04

Average water
use (m3/person/
month)

Average sewage
release (m3/
person/month)

source: DG TREN

Table 1: Regional tariff burden, net income, average tariffs, and water use and wastewater disposal per person per month, in an
increasing order of tariff burden (2009 data)

Spatial Structure of Receivables
The term “receivables” stands for the sum of all
invoices not paid within deadline. In our analysis
we consider the receivables of both households
and non-residential customers. We separately

handled receivables of the shortest maturity (between 1 and 30 days old) and the longest maturity
(older than one year), merging all internal periods
into one category (between 31 and 360 days old).
There are reasons for this grouping. Receivables,
the maturity of which is less than a month old may

18

0.06–0.016
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No data

Figure 20: The spatial distribution of the ratio of 31
31-360
360 day
old receivables and revenues on 31 December 2008
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exhibit a lot of variation, since simple late payments, often due to lack of timely attention, also
belong to this category, and differences in corporate practices of invoicing and record keeping may
make comparison among utilities troublesome.
In case of receivables which are older than one
year, different methods of writing-off bad debts
may result in incomparable figures, therefore this
maturity should also be handled separately.
Comparing receivables among companies is
made possible by inspecting their relative level
instead of their nominal value. Since we divided
the receivables with revenues for each company,
the resulting indicator is suitable for making
comparison among companies.
Figure 20 illustrates the ratio of receivables to
revenues. Inspecting Figures 19 and 20 together
we can easily see that high receivable ratios are
common primarily, but not exclusively, in areas
which also have high household tariff burden.
We analysed the impact that specific factors
have on the level of receivables. While the level of
tariffs did not have a significant impact on receivables, we observed a not too strong, but clear
relationship between income and receivables.
If we wanted to qualify this relationship, we could
say that low receivables may be found in any
service area regardless of income levels, but high
receivable ratios are present primarily in areas
with low income levels.
The relationship between disposable income
and receivables becomes stronger if we consider
the average income of only those customers which
fall into the lowest income quartile (the lowest
25%). We assigned water utilities into two groups
of the same size based on whether the average
household income in the lowest quartile is below
or above the average value of 63,000 HUF/

person/month. We found that in service areas
with average income similar to levels in the lower
quartile, receivables are on average 2 percentage points higher than in the other group. To be
specific, the ratio of 31-360 day old receivables is
5% on average at those utilities at which the average income of households falling into the lowest
quartile is below 63,000 HUF/person/month,
while the same indicator has a 3% average value
at all other companies. The values for receivables
with maturity of over one year are 3.1% and 1.5%
respectively. Finally, a higher ratio of household
consumption, as a percent of all consumption, also
goes hand in hand with higher levels of receivables, particularly in case of receivables which are
older than one year.

Conclusions
Even though we have not yet analysed the price
and income elasticity of water utility services,
certain relations become evident when we compare
the data of municipalities and utilities of different
size and location. When customers decide about
their consumption they definitely consider both
tariff levels and their own income situation. Higher
tariffs and lower income will alike prompt them to
scale back on their consumption, thereby reducing
the associated financial burden. Drinking water
use, nevertheless, cannot be reduced below a
certain level. Therefore, instead of lowering water
use, some of the customers will opt for delayed or
partial payment of invoices, or skipping payment
altogether. According to our analysis problems related to unpaid bills are most critical in areas where
the average income of households falling into the
lowest income quartile is below the national average of all households in the same quartile.
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Abbreviations in the report:
AAU

Assigned Amount Units

APX

Amsterdam Power Exchange

ARA

Amsterdam–Rotterdam–Antwerpen

CEGH

Central European Gas Hub

CER

Certified Emission Reduction

CITL

Community Independent Transaction Log

ECX

European Carbon Exchange

EEX

European Energy Exchange

EIA
EU ETS

Energy Information Administration
European Union Greenhouse Gas Emission Trading System

EUA
GECF

European Union Allowance
Gas Exporting Countries Forum

HAG

Hungarian–Austrian Gasleitung

MEH

Hungarian Energy Office (Magyar Energia Hivatal)

NBP

National Balancing Point

OPCOM

Operatorul Pietei de Energie Electrica

OTE

Operátor trhu s elektřinou

PXE

Power Exchange Central Europe

TOP

Take Or Pay

WTI

West Texas Intermediate
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Corvinus University Budapest

Regional Centre
For Energy Policy
Research
REKK kindly invites all subscribers of its Hungarian Energy Market Report
publication to attend

the 2nd workshop of its
Regional Security of Supply Project.
The planned date for the workshop is 4 June 2010.
The main question addressed by the workshop will be the gas security of
supply. The lectures and seminars concentrate on methods of loss quantification during gas constraints (VOLL), demand side management issues,
characterisation and modelling possibilites of Central and SoutheasternEuropean gas markets.
The presentations and the summaries of the panel discussions of the
first workshop of the project are available at http://www.rekk.eu/sos
Information about the spring workshop will be shortly available
at the same site.

The first workshop of the Decarbonisation of the power sector project
jointly organised by REKK, Climate Strategies and CIRED will take place
on 28–29 June, 2010.
The regulators, market participants and researchers are assessing the
requirements - raised by the spread of low carbon power generation
– on the underlying institutional background, and state intervention
without market distortion.
Detailed information concerning the workshop will be available soon on
our homepage www.rekk.eu.

The Energy Regulators Regional Association (ERRA), in cooperation
with the experts of REKK, will hold its
8th summer university titled ‘Introduction to Energy Regulation’
in Budapest between 12 and 16 July, 2010.
More information about last year’s and this year’s summer
university is available at http://www.erranet.org/Events.

