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�   Energy market economist
post-graduate training

�   ERRA summer schools

�   Regulatory trainings

�   Price regulation

�   Electricity market trainings

�   M arket monitoring

�   Gas market trainings

�   Tai lored trainings upon re-
quest

Geographical ly, our key research
area is the Central Eastern Euro-
pean and South East European
region:

�   Regional electricity and natu-
ral gas model l ing

�   CO2-al lowance al location and
trade

�   Renewable energy support
schemes and markets

�   Security of supply

�   M arket entry and trade bar-
riers

�   Suppl ier switching

�   Pride forecasts and country
studies to support invest-
ment decisions

�   Consultancy service for large
customers on shaping their
energy strategy on the l ibe-
ral ised market

�   Consultancy service for regu-
latory au thorities and energy
supply companies on price
regulation

�   Consultancy service for sys-
tem operators on how to
manage the new chal langes

�   Preparing economic assess-
ment for strategic documents

The aim of the Regional Centre for Energy Pol icy Research (REKK) is to provide professional analysis and advice
on networked energy markets that are both commercial ly and environmental ly sustainable. We have performed
comprehensive research, consu lting and teaching activities on the field s of electricity, gas and carbon-d ioxid e
markets since 2004. Our analyses range from the impact assessments of regulatory measures to the prepara-
tion of individual companies’ investment decisions.

N owadays, 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 al l countries of the EU
to forecast regional electricity prices. I n 201 2, we have developed a regional gas market model for the Danube
Region countries, which was expanded to a model covering Europe.

The experts of REKK with their energy regulatory experience and academic background can supply scientific
solutions taking also into account the special ities of the given markets.
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Dear Reader!

For the last few years a
number of EU commu -
nications have been re-
leased, al l of which in-
fluence the future of
electricity markets. In
particular, guidance is-
sued on the reform of
national renewable
support schemes and
capacity markets can
substantial ly alter the
policies shaping electri-
city markets in Europe.

First we assess the auction mechanism. This is the
core element of the future support scheme for Euro-
pean renewable electricity generation that provid es
for the sel ection of projects el igibl e for su pport and
determines the level of support. Starting in 201 7, the
M ember States of the EU , including H ungary, wil l ha -
ve to ful ly switch to a renewable auction support
scheme, a system profoundly different from the cur-
rent feed-in tariff arrangement.

The goal of our short analysis is to review the most
important questions facing auction based renewab-
le capacity development, also framing international
experience with a sample of 1 3 countries. I n the ar-
ticle we examine the question of technology neutra-
l ity, the types of auction mechanisms appl ied, the
possible criteria of evaluation, the conditions of par-
ticipation and the monitoring of project implemen-
tation. We aim to introduce the different choices
avai lable for the development of the bidding process
and identify traits of the most successful countries
that have undergone this transition to help guide
the transition of national auction systems in Europe.

I n our second article we consider impl ications of the
addition of Romania’s OPCOM to the Czech-Slovaki-
an-H ungarian 3M electricity market, an event that
has fundamental ly influenced the last half year of
H U PX pricing. The 3M joint power market had been
coupled since September 201 2, and on 20 N ovem-
ber 201 4 it was joined by Romania’s next-day mar-
ket, resu l ting in the 4M m arket cou pl ing. I n the first
part of the article we briefly depict the theoretical
model and the main operating principles of market

cou pl ing, then we evalu ate the impact of Romania’s
connection based on price convergence, used as the
indicator for the performance of market coupl ing.
With the help of the characteristic baseload demand
and supply curves of the countries participating in
market coupl ing, we analyse the impact of market
cou pl ing on cross-bord er trad e and the eq u i l ibriu m
price of each country.

Final ly, we describe the British capacity auction from
last December, widely viewed as a milestone in the
history of European electricity markets. The gradual
closure of uncompetitive gas fired power plant ca-
pacities and the significant decl ine in power plant
investments has raised serious concerns over the
security of supply in a number of European countri-
es. Some, including the U K, have reacted to these
risks by anticipating or introducing capacity me-
chanisms that reward the avai labi l ity of power plant
generating capacities, posing serious chal lenges to
the single European market. I n the article we review
how the British capacity market is regulated and bri-
efly evaluate the results of the first auction, offering
important lessons to both M ember States that fl irt
with the idea of capacity mechanisms and the Euro-
pean Commission that is busy with the development
of a uniform European electricity market.
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I n the first quarter of this year there was final ly a re-
versal in the steady decl ine of oi l prices since the
middle of 201 4; February saw a significant rise in
monthly average Brent prices (20%) fol lowed by a
m od erate d ecl ine in M arch. As a resu l t, the average
price of the quarter (53.9 U SD) lagged behind the
average of October-December 201 4 by more than
20 U SD (Figure 1 ). At the same time, the crude oi l
market seemed to stabi l ise: Brent closed M arch
above 53 U SD and prices in February and M arch we-
re already above the J anuary floor (46 U SD). H owe-
ver, the trend in coal prices did not show any change
as ARA prices settled below 60 U SD/barrel by the
end of the quarter.

Figure 2 depicts the price developments in internati-
onal gas markets which mostly decl ined in the first
quarter. The M arch average of H enry H ub was
2.84  U SD/M M Btu, the lowest point since August
201 2. While H enry H ub prices practical ly halved in
the past year however, the decl ine of prices in EU R is
less dramatic due to the strengthening U SD. At the
same time, TTF spot prices hardly lagged behind
those from the previous year, decl ining only 4% in
the last three m onths. H owever, there was a signifi-
cant drop in J apanese spot LN G prices amounting to
more than 30% in the last three months and close to
60% on an annual level . The drop is not as drastic
when including contracted J apanese LN G imports:

prices (in U SD) were down by 1 4% on a quarterly
basis and purely 1 9% year to year. I n the first quar-
ter of 201 5, there was hardly any changes in average
German border prices of Russian origin: the average
price in M arch (29.25 EUR/M Wh) exceeded the price
of last December by only 1 %.

Year-ahead German baseload power prices fel l
sl ightl y from the rel ativel y stabi l e 34.5 EU R/M Wh of
the previous three quarters to 32.3 EU R/M Wh (Figu-
re 3). Changes in peak prices were also moderate,
and flu ctu ating near 41 EU R/M Wh between J anu ary
and M arch compared to the prices of previous quar-
ters ranging from 43 to 44 EU R/M Wh. I n the first qu -
arter, the average price of EU A futures sl ightly ex-
ceeded 7  EU R/ton, which indicates a 40 eurocent
increase from the average of October-December
201 4.

The profitabi l ity of gas- and coal-fired power plants
can be measured by two kinds of price differences:
with the clean spark spread for gas-fired plants, and
with the clean dark spread for coal-fired generation.
Both indicators show the difference between electri-
city prices on exchanges and the cost of electricity
generation, represented by the cost of gas (spark
spread) or coal (dark spread) needed for generating
1 M Wh of electricity and the additional cost of CO2
emission al lowances. Figure 4 shows the monthly
averages of these two indicators, which are calcu-
lated using spot baseload power prices on the Ger-

man EEX exchange and Dutch TTF and
ARA coal prices.

The clean spark spread has mostly been
in the negative in previous years and –
fol lowing a temporary rise – worsened
further in the first quarter: in M arch
gas-fired power plants produced nearly
1 1 EU R loss by generating 1 M Wh el-
ectricity. Thus, the competitiveness of
coal remained unchal lenged: the profit
produced by 1 M Wh electricity excee-
ded 1 7 EUR in February and decl ined to
1 1 .4 EU R in M arch, resulting in more
than a 22 EU R difference between clean
dark spread and clean spark spread.

The first quarter of 2015 saw stabilizisation of oil prices: Brent prices steadily exceeded the January bot-
tom in February and March. The world market price of coal and the Henry Hub and Japanese natural gas

spot prices continued to decrease, while the German border price ofRussian natural gas remained level. Do-
mestic power generation rose slightly, and the share of import in electricity consumption hit a two year low.
Hungarian gas exports to Ukraine was relaunched in the first quarter of2015 and more than one third of to-
tal natural gas exports, amounting to nearly one bcm, left Hungary through Beregdaróc.

Figure 1 Prices of year-ahead EEX ARA coal and Brent crude oil futures from January 201 4

to the end of March 201 5
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Similar to previous quarters, the Austri-
an import capacity was again the most
expensive interconnection in the first
quarter: import capacity prices exceeded
9 EU R/M Wh both in J anuary and Febru-
ary, which was sti l l a moderate decl ine
from of interconnection capacity auction
prices of the fourth quarter of 201 4 (1 0-
1 2 EU R) (Figure 5). H owever, the drop in
Slovakian-H ungarian capacity prices was
more robust: the import of 1 M Wh el-
ectricity cost 9.5 EU R in December, while
only 3.8 EU R in M arch. Romanian import
capacity prices also plummeted: after
nearly halving (4 EU R/M Wh) between
N ovember and December, price varied
between 2.3 and 2.6 EU R/M Wh in the
first quarter. Electricity imports from
Serbia, Croatia and U kraine cost as
much as a few eurocents.

I n the first quarter of 201 5, net domestic
power generation exceeded that of the
fourth quarter of 201 4 by 4%, and cove-
red 71 % of consu mption (Figu re 6). This
is 2% higher than in the previous quarter,
leading to a smal ler share of imports:
first quarter import share accounted for
29%, a two-year low. I n the second quar-
ter of 201 4, close to 43% of domestic
consumption was met through import.

On Central European power exchanges,
year-ahead baseload futures continued
to fal l . On H U PX, at 41 .8 EU R/M Wh on a
quarterly average, which is a 1 .2 EU R
decl ine compared to last year’s fourth
quarter (Figure 7). H owever, H U PX re-
mained the most expensive power exc-
hange in the region: prices for
year-ahead baseload futures were 9.9
EUR lower in Czech Republ ic, 9.5 EUR lo-
wer in Germany, and 7.3 EU R less in Slo-
vakia. On day-ahead markets, H ungarian
prices were on average 7.6-7.7 EU R hig-
her than Czech and German, while 3.4
EU R higher than Romanian prices in the
first quarter (Figure 8). While H U PX saw
N ovember price gaps exceeding 56 EU R
in N ovember compared to more tightly
al igned Czech and German prices, in the
first quarter the highest price premium
did not reach 40 EU R.
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Figure 9 depicts the operation of market
coupl ing, which shows that the differen-
ce between H ungarian and Slovakian
power prices exceeded 1 0 EU R in 41 % of
hours in J anuary. I n February and M arch,
prices were mostly al igned: the differen-
ce did not exceed 1 EU R in more than
50% of the hours. While Romanian pri-
ces adjusted to H ungarian prices, H un-
garian and Czech markets’ price
movements were similar during the qu-
arter: the difference between H U PX and
OPCOM prices were lower than 1 EUR in
70-80% of hours.

The wholesale price is affected by the
costs incurred from the deviation of
energy prices from normal schedule and
balancing. The system operator determi-
nes the accounted unit price of upward
and downward regulation based on the
energy tariffs of the capacities used for
balancing. The order for using these ca-
pacities is establ ished based on the
energy tariffs offered on the day-ahead
regulated market. The system for char-
ging balancing energy has been devel-
oped by M AVI R so that it provides
incentives for market participants to try

to m anage foreseeable d eficits and su r-
pluses through exchange based transac-
tions – in other words, covering the
expected deficit and surplus by balanc-
ing the energy market should not other-
wise be attractive for them. For this
purpose, the price of upward balancing
energy cannot be lower than the H U PX
price for the same period, while the sys-
tem operator does not pay more for
downward balancing energy than the
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price at the exchange. I n the first quarter
of 201 5, the average price of positive ba -
lancing energy accounted for 1 9.3  H U F,
however, it peaked at 34 H U F by the end
of the quarter (on 31 M arch) (Figure 1 0).
This peak could be explained by power
plant breakdowns, which led to nearly
900 M W capacity fal l ing out of the sys-
tem: 500 M W in Paks, 232 M W in Gyön-
gyösvisonta, 1 20 M W in Litér and 25 M W
in Százhalombatta.

Gas consumption of the first quarter of
201 5 was nearly 400 mcm higher than
that of the previous year, which was can
be mostly attributed to colder weather
(Figure 1 1 ). Although even the first quar-
ter of this year was warmer than the
average, the price gap was lower than
last year. Temperature adjusted data
shows that the first quarter’s consumpt-
ion exceeded the consumption of the
previous year’s first quarter by 29 mcm.

I ncreasing consumption was accompa-
nied by a moderate change in source
structure (Figure 1 2) including a striking
upsurge in net withdrawal . While storage
decl ined by 1 bcm in the first quarter of

201 4, this figu re was cl ose to 2.3 bcm in
the first quarter of 201 5. Despite this
fact, domestic storages were fi l led 1 9.5%
in M arch 201 4 and 23% in M arch 201 5
because storages were more prepared
leading into the 201 4/1 5 heating season
than before. At the beginning of the
201 3/1 4 heating season, storage levels
did not reach 47%, while they exceeded
70% at the beginning of the 201 4/1 5
heating season. The increasing impor-
tance of storage gas could be primari ly
explained by the Russian-U krainian con-
fl ict, which is also supported by import
data: while import from U kraine excee-
ded 1 .3 bcm a year ago, it did not sur-
pass 950 mcm in this quarter. Austrian
imports only sl ightly shifted (by 2%),
while domestic production grew by 4%.
I n conjunction there was a growth in ex-
ports, growing from 590 mcm to 990
mcm in the first quarter year to year.
During the quarter, H ungary transported
334 mcm of gas to Ukraine compared to
zero last year in Q1 . M ore than 1 0% of
U krainian import in M arch came from
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H ungary. The reason behind the high
export to U kraine could be that Gaz-
prom offered more favourable prices to
U kraine than European traders, and in
the meantime European traders tried to
unload some of their contracted quanti-
ties.

Austrian import decl ined not only on a
yearly but also on a quarterly basis.
Compared to the 995 mcm of gas com-
ing through the M osonmagyaróvár entry
point in last October –December, just
789 mcm were transported to H ungary
in the first quarter of 201 5. H owever,
d ai ly figu res show that shipment signifi-
cantly grew from the middle of February.
While interconnection capacity uti l izati-
on was 58% in the first half of the quar-
ter, it amounted to 86% in the fol lowing
one and a half months (accounting for a
quarterly 72% compared to 89% in the
fourth quarter of 201 4). Traders used
42% of al l (interruptible and non-inter-
ruptible) capacities, which was 1 0% lo-
wer than in the previous quarter (Figure
1 3).

I t fol lows that with fal l ing U krainian im-
port the transport at the Beregdaróc
entry point also decl ined. Gas was ship-

ped on 37% of physical capacities in the
previous quarter, which decl ined to 1 9%,
meanwhile only 56% of contracted ca-
pacities were used in the first quarter of
201 5 (Figure 1 4).

The reason for the low uti l ization of im-
port capacities is the wait-and-see atti-
tude of gas markets. Since the drop in oi l
prices at the end of 201 4 wil l have an ef-
fect on oi l -l inked gas price functions only
from the third quarter of 201 5 on, tra-
ders are seeking to shift their scheduled
shippings to this favou rably priced peri-
od.

Regard ing export, the most notable ele-
ment of Figure 1 5 is the restart of export
to U kraine fol lowing suspended shipp-
ings at the end of September 201 4. Des-
pite the fact that the previous quarter’s
Serbian export rose from 475 mcm to
624 mcm in the first quarter of 201 5, the
share of Serbia in the H ungarian gas ex-
port decreased (from 87% to 63%). This
is certainly due to restarted U krainian
transports, when in the first quarter of
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201 5 U kraine’s share was 34% of the
H ungarian exports fol lowing 201 4 Q4
when not a single gas molecule left
H ungary for U kraine through Beregda-
róc. H owever, there was also a signifi-
cant d rop in export to Rom ania from 53
to 20 mcm, thus the share of Romania in
the H ungarian export decl ined from 1 0%
to 2%. Total H ungarian exports grew
from 544 to 990 mcm, compared to Q4
201 4.

Oil -l inked import prices did not yet inclu -
de the fal l on oi l markets, thus prices re-
mained beyond 1 00 H U F/cu bic meter in
the last quarter. Oi l -l inked prices might
have only a l imited effect on combined
import and recognised gas prices since
the regulator has calculated the gas pri-
ces used for universal service providers
as the weighted average of 75% spot and
25% oil -l inked prices since Apri l . Conse-
quently, the effect of the fal l in oi l prices
is a quarter less, and appears more sig-
nificantly in gas prices only once the ef-
fect of oi l -l inked prices is al so evid ent in
TTF prices. I n the first quarter of 201 5,
recognised prices remained below TTF,
which resulted from the difference in re-
al exchange rates and those regulated in
decrees: at the real exchange rate, quar-

terly household gas prices would amount
to 83 H U F/cubic meter instead of 73
H U F/cubic meter. These low recognised
purchase costs cause significant losses to
universal service providers, thus, not
surprisingly, they are exiting universal
service activity which wil l be transferred
to the Első M agyar N em zeti Közszolgál-
tató (EN KSZ, national publ ic uti l ity servi-
ces): after purchasing FŐGÁZ (the oldest
gas suppl ier in H ungary), EN KSZ is l ikely
to take over u niversal service cu tomers
from E.ON and GDF Suez.
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Figure 14 Transmission at the Beregdaróc (Ukrainian border) entry point between Janu-

ary 201 4 and March 201 5, together with booked interruptible and non-interruptible

capacities

Figure 15 Hungary’s natural gas exports to Ukraine, Romania and Serbia from January

201 4 to March 201 5

Note: the depicted value of physical capacity is provided by FGSZ. Data also contains transit gas

flows entering Hungary via Ukraine and leaving in the direction ofSerbia and Bosnia-Herzegovina.
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Figure 16 Recognized natural gas selling price of universal service providers, and factors

of the gas price formula between January 201 4 and March 201 5
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Why are competitive bidding processes (auctions)
good? The fundamental goal of the system is to re-
duce the support needed to establ ish renewable ca-
pacities by introducing competition among techno-
logies as wel l as projects within technologies, as a
result of which the least-cost bids wil l be entitled for
support. Past experience indicates that the regulat-
or is not always capable of determining the exact
level of necessary support evidenced by frequent re-
visions in response to technological development. 2

Another ad vantage of a competitive bid d ing system
as opposed to a regulation based on administratively
set prices is that the decision makers can control the
level of new capacities in accordance with nation-
al/EU targets or the avai lable budget, while they also
retain the option of ensuring that priorities across
technologies are attained (see later). Another non-
trivial argument is that the bidding process al locates
capacities/budgets in a transparent and normative
manner, potential ly contributing to greater publ ic
support of renewable energy generation.

There are many fields in which competitive bidding
for scarce resources is customary. Typical areas of
appl ications include the al location of telecommunic-
ation frequencies, the sale of government bonds or
CO2 al lowances, the distribution of oi l / gas and geo-
thermal concessions, and the acquisition of system
level reserve capacities. This practice is also used
more and more frequently to boost renewable capa -
cities: while in 2009 only 9 countries opened com-
petitive bids for new renewable capacities, the
number of such countries increased to 55 by 201 4. 3

These bids are organised in a number of funda-
mental ly different ways: they differ based on the
commodity that is to be purchased (generating ca-
pacity or produced electricity), the subject of the bid

(the level of req u ired su pport, the capacity to be in-
stal led or the volume of targeted production), the
com petition am ong technol ogies (technol ogy-neu t-
ral or technology-specific), the time horizon of the
auctions, the conditions of participation and the cri-
teria of evaluation. The variation of bidding pro-
cesses, nevertheless, conceals a number of similar-
ities and substantial accumulated experience. Our
goal with this short analysis is to review the most
important issues related to auction based renewable
capacity development and to describe the interna-
tional practice based on a sample of 1 3 countries.

The bid announcement may apply to a specific re-
newable technology or a range of technologies (pos-
sibly al l of them). U nder a technological ly neutral
bidding process al l technologies compete with each
other and those that require the least support wil l
be implemented. As a result it can be the case that
some technologies are left without any support or a
single technology obtains most of the offered sup-
port. 4 I n technology specific bidding processes, on
the other hand, projects compete with each other
only within the specified technology. I n this case - by
establ ishing the au ctioned volu me for each techno-
logy prior to the bidding process - the government
can influence the share of given technologies within
the future capacity mix. On a l imited scale similar
preferences can also be integrated into technology
neutral auctions (minimum/maximum capacity by
technology), but these constraints reduce the effi-
ciency of the competition. I n order to safeguard the
security of the electricity system the system operat-
or should also be able to set capacity constraints in-
to the auction announcement for weather depend-
ent power plants.

Within the next year and a half EU member states need to adjust their support schemes for the gen-
eration of renewable based electricity to the prescriptions of the EU guideline on state aid pub-

lished in 2014.1 As the main rule, the guideline requires the allocation of support through a bidding process
and the direct market sale of the produced electricity. Accordingly, the support schemes based on feed-in
tariffs and the obligatory purchase of the produced electricity, currently still applied in a number of mem-
ber states, need to be amended: either a green certificate system has to be introduced, or renewable based
electricity generation can be supported through a bidding process based premium. The deadline for the in-
troduction of the measure of directly selling in the market is 1 January 2016, while the deadline for com-
petitive bidding processes is 1 January 2017.

1 European Commission C(2014) 2322 guidelines on state aid, covered in detail in the 2/2014 issue ofour Report („The nightfall of the obligatory purchase regime”)

2 We have already covered the experience related to the renewable support schemes for photovoltaic energy in issue 1/2014 of the Report (“Problems related to the

support schemes ofrenewable based electricity generation and the reform concepts of the EU”).

3 REN21 , Renewables Global Status Report, 2014

4 In the Netherlands, for example, as a result of the 2012 inclusion of renewable heat projects to the support scheme that had previously been available only for

electricity, suddenly heat projects fetched the majority of the common support budget, while the unit cost of support notably decreased (since heat generation had a

lower unit cost).
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During a technological ly neutral bidding process
identical competitive conditions need to be created
for technologies with different system level anci l lary
costs. Today in H ungary, for example, weather de-
pendent renewable producers either do not have to
offer a schedule (photovoltaic producers) or the al-
lowed deviation from schedule is wider (wind based
prod u cers). 5 Positive d iscrim ination pl ayed a cru cia l
role in the penetration of renewable production al l
over Europe. The EU guidel ine targeting the market
integration of renewable production, however,
clearly prescribes the termination of this practice:
renewable producers also have to bear the costs of
balancing that originates from the deviation from
the schedule, as long as there is a l iquid intraday
market in operation.

M ainly technology specific bids are organised within
the inspected countries. So far photovoltaic in
France and Germany and only wind capacity in H un-
gary have been auctioned. Separate auctions may
also be set up even within a given technology: I n
France power plants below and above 250 kW com-
pete separately, in M orocco and China bids are site
specific. I n the rest of the examined countries a
wider range of renewable technologies are grouped
for the auctions. Electricity purchase bids in Brazi l
may be technology neutral as wel l as technology
specific. Of the bids for electricity del ivery to be star-
ted in three and five years (A-3 and A-5 au ctions), A-
3 auctions are announced primari ly for wind, solar
and smal l hydro plants, while A-5 auctions are avai l -
able for large hydro and conventional power plants.
Of the inspected countries (or states), only Cal ifornia
organises purely technology neutral bids, and these
have been awarded mainly to photovoltaic capacit-
ies.

A transition between the purely technology neutral
and the technology specific systems is represented
by those solu tions in which two grou ps of technolo-
gies - the so cal led mature technologies and the sti l l
expensive technologies (which are, however, becom -
ing cheaper and cheaper) - are addressed separately
by the support regime. U nder the current Engl ish
support scheme (CfD) separate budgets are ear-
marked for three technology groups during the auc-
tions and the renewable projects competing for
support are assigned into the mature (e.g. on-short
wind power plants, biomass fired plants and solar
power plants), the less mature (e.g. wave power
plants, tidal power plans, off-shore wind turbines) or
the biomass conversion group. M oreover, the gov-
ernment has the option of setting minimum expec-
ted and/or maximum al lowed capacities for given

renewable technologies for specific periods. For the
first period (201 5/1 6-201 8/1 9) minimum capacity
was set for tidal power and wave power stations (1 0
M W). While the minimum capacity does not guaran-
tee that projects del ivering the expected capacity in-
deed enter the grid, these projects compete only
with each other (as long as there is more demand
for support than the establ ished minimum capacity)
and only the unsuccessful bids are added to the
general auction.

The Dutch support scheme is seemingly technology
specific, but the different technologies indirectly
compete with each other. During the auctions - ex-
ecuted six times a year - investors make bids for the
volume of renewable based energy generation at the
announced level of support. I n the N etherlands
there is a single budget for al l technologies together,
but the level of support is differentiated by the tech -
nology (the difference between the market price and
the pre-set base value that represents the generat-

ing cost of the given technology), therefore the pro-
jects within a technology compete with each other,
and indirectly with al l projects. M ore expensive
technologies are al lowed to enter administratively,
as a technology independent category (“free cat-
egory”) is always avai lable, al lowing the entry of
those projects with a more expensive technology
that are - due to an investment grant or for some
other reason - wil l ing to produce electricity at a
lower price than the typical level of the technology,
at the highest base value of the period in question. 6

The SDE+ system, thus, includes mainly the mature
technologies, and a separate auction is announced
by the M inistry of Economy for the development of
more costly off-shore wind power plants.

A question related to technology neutral ity is how
the volume of energy to be purchased is set by the
bidding process, and there are typical ly three: either
setting the budget l imit for support (bi l l ion
H U F/year), fixing the electricity generating capacity
to be instal led (M W) or by establ ishing the annual
amount of electricity to be produced (GWh).

An advantage of setting a budget l imit is that renew-
able projects receive exactly as much support as in-
tended, either annual ly or for a period of several
years. The targeted capacity (M W) of each techno-
logy, however, is a more transparent indicator for
decision makers, and it is also easier to match to the

notion of investment grants to the end goal of capa-
city development. The capacity based target is also

5 7/2014 MEKH Resolution

6 Typically osmosis based projects, off-shore wind projects, manure mono-fermentation and biogas gasification belong here.
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advantageous from another perspective: in case of
weather dependent technologies the size of capacit-
ies that can be integrated into the system is easier
to control . H owever, renewable targets are meas-
u red and assessed accord ing to the d esired volu me
of annual ly generated electricity (GWh), meaning
that the actu al GWh of renewable prod u ction inten-
ded to be supported should be set as part of the
auction announcement.

Technology specific auctions are almost always de-
nominated in capacity. 7 I n the case of technology
neutral bids the level of production is set in Brazi l
whi le capacity is set in Cal ifornia. I n the latter case,
however, the process practical ly led to the procure-
ment of a single technology (photovoltaic). I n the
N etherlands and the U K, where technologies also
compete, the accepted projects are l imited by the
pre-set budget. I n the U K the government sets sep-
arate budgets for the three technology categories
(mature, “less mature” technologies, and biomass)
for years in advance. At the auctions in the N ether-
lands producers can offer generated quantities at
increasing base values (the estimated production
cost that drives the premium) unti l the annual
budget is exhausted.

The ideal auction mechanism provides incentives for
participants to make offers commensurate with
their costs, preventing col lusion and the displace-
ment of cost efficient projects. The mechanism of
the auction may be sealed bid or descending clock,
while with respect to setting the final price it may be
a uniform price or a pay-as-bid price auction.

I n case of sealed bid auctions each participant
makes a bid, including price (i .e. , the unit support
demanded by the given player) and volume, without
knowing the bids of al l others. After putting the bids
in order, the winning bids can be selected as a func-
tion of the volume to be acquired. The advantage of
this system is its simpl icity, making it attractive to
both the issuer of the bid and potential participants.
Since these types of auctions typical ly take place in a
single round, col lusion is more difficult. I n addition,

if the costs of entry are not prohibitivel y high, sm al-
ler participants wil l be encouraged to join the pro-
cess, lessening the potential displacement effect.
Single round, static auctions, however, are more
l ikely to lead to an inefficient outcome since de-
cisions are made with less information and the valu-
ation of competitors and bidders cannot react to
each other’s decisions. Thus the high uncertainty
over the accepted price is incorporated into the

single bid, increasing the risk that the auction price
may exceed the efficient price. N onetheless, in most
of the countries covered, single round, sealed bid
auctions are carried out.

I n case of uniform price auctions each winning bid-
der receives the same price: the highest accepted or
the lowest rejected price. I f the competition is in-
tense enou gh, this method provid es an incentive to
participants to submit price offers that equal their
costs. Since everyone receives the same price, this
type of auction “over-supports” low cost winners. Of
the inspected countries, uniform price auctions take
place in China and the UK. I n these auctions bidders

tend to submit prices below the real istic level , hop-
ing that the final price wil l be d eterm ined by the of-

fer of another bidder with a higher price, while the
low price ensures a winning bid. During the first
auction of the British CfD system, for example, two

PV projects were sel ected with a rather l ow price of
50 GBP/M Wh, making their execution unl ikely.

For the above reasons, in cases when the competi-
tion in the market is not efficient enough or the bids
are vastly different and difficult to compare (due, for
instance, to differing cost structures as a result of
varying technologies), the pay-as-bid auction tends
to prevai l : in most of the examined countries (e.g.
France, Germany, I taly, Turkey, South Africa) pay-as-
bid auctions are appl ied. When this method is used,
each winning bidder receives the price it offered. A
disadvantage is that bidders often determine the
prices they submit not based on their costs but ac-
cording to an estimation of what might be the
highest accepted bid, and set their own bid to that
level (or a l ittle below it), which may result in an in-
efficient outcome.

I n case of descending clock auctions bidding starts at
a high price and decl ines from round to round. At
each price bidders submit the volume that they of-
fer. The auction continues unti l the offered volume
meets the volume to be purchased. The advantage
of descending clock auctions is that based on the
results of the previous rounds, bidders may get a
sense of the reservation price of others - the price
that can be expected -, therefore they can adjust
their offer to be in l ine with other offers. As a result,
a multi-round fierce price competition may emerge,
contributing to efficiency. The disadvantages of uni-
form price auctions also continue to hold in this in-
stance. I n addition, if the competition is not strong
enough, the multiple round execution (and the de-
cl ining number of participants through the rounds)
fosters col lusion among bidders, as a result of which
the auction may terminate before it ideal ly would

7 Of the analysed countries, there is an exception, Peru, where the intended purchase is measured in MWh.
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and the price may be higher than expected. For des-
cending clock auctions, the starting price and the
termination of the auction (specified as the level of
over-supply) are important factors.

These two options are combined into a hybrid form
in Brazi l . I n the first step, the purchaser continues to
decrease the price during a descending clock auc-
tion unti l the oversupply fal ls below a given level
(amount to be purchased + X%). Afterwards al l the
remaining participants submit their final bid through
a sealed bid auction, the price of which cannot ex-
ceed the closing price of the descending clock auc-
tion. This method combines the ad vantages of both
auctions: the first phase enables participants to get
information about the price, al lowing efficient com-
petition to emerge, while the second phase prevents
col lusion among the low number of participants.

A bidding process is able to minimize demand for
support (this is a necessary, but not a sufficient con-
dition) if the sole criterion of evaluation is the level
of the requested support (the premium). The auc-
tion, however, may also create room for the consid-
eration of other valuation criteria as wel l . These may
include job creation, sustainabil ity, the impact of the

investm ent on l ocal ind u stry, or even cogeneration.
I n this case, however, not even within a given tech-
nology is it guaranteed that the investment with the
lowest cost takes place. Furthermore, the bidding
process wil l be less straightforward and transparent.
The inspected countries therefore typical ly decide
on the support for projects solely based on price. An
exception is France, where overal l CO2 impact for
projects with a capacity of 1 00-250 kW are evaluated
with a weight of 33% while projects above 250 kW
anci l lary considerations (CO 2 and environmental im-
pact, feasibi l ity and R&D impacts) receive a 60%
weight. I n South Africa 30% of the evaluation de-
pends on job creation and the share of domestical ly
manufactured equipment. Factors on top of price
are also considered in M orocco and China. I n addi-
tion to the reduced efficiency of cost based compet-
ition, the compl icated system of evaluation and the
val idation of the related data requires substantial ef-
forts on the part of authorities and - as in the case of
many French bids - it results in more inval id bids.

The preconditions to participation in the auction and
the sanctions appl ied for late or missing execution
should be analysed together. Both faci l ities aim to
screen bidders that are less serious and/or not wel l
prepared to implement the project. I n short, if one

of the criteria is strictly set, it wi l l a lso impact the
other. I f the pre-qual ification phase imposes strict
constraints, the projects el igible for support based
on the bidding process wil l fai l at a lower rate and,
similarly, problematic projects can also be el imin-
ated during the implementation phase. I n the latter
case, however, the fai led projects leave the su pport
regime at a late stage, and therefore they wil l be re-
placed by new bidders later in the process. One
solution for the replacement of el iminated capacities
is for non-winning projects to maintain their offers
for an extended period and later qual ify as supple-
mental projects in accordance with the original
tender, or if the volume avai lable for auction is lar-
ger than the original ly targeted level (from the be-
ginning assuming a percentage of fai lure). H igh
barriers to entry (strict pre-qual ification) l imit the
number of participants within the bidding process,
placing smal ler, less capital ised bidders in a disad-
vantageous position and thus l imiting competition.
H igh deposit requirements and the prospects of
substantial sanctions may also increase the risk
premium and thus the demand for support.

Acquiring the permits requested for pre-qual ification
is time consuming and costly, making it more diffi-
cult for smal ler participants to enter and compete. A
number of documents need to be submitted during
the pre-qual ification process in most of the ex-
amined countries, including the site use permit (e.g.
South Africa, Cal ifornia, N etherlands), environment-
al permit (e.g. Brazi l , N etherland s, Poland ), network
access approval (e.g. Brazi l , Cal ifornia, U K). I n case of
biomass projects, proof of the security of fuel supply
may also be required (e.g. South Africa, Brazi l , U K
above 300 M W). Of the criteria pertaining to the ap-
pl icants the two most frequently required are ex-
perience with investments/project implementation
within the sector (e.g. M orocco, Cal ifornia) and ap-
propriate financial background (e.g. M orocco, U K).
Documents verifying the economic and financial vi-
abi l ity of the project need to be submitted in South-
Africa, I taly and M orocco, among others.

Financial guarantees may also be l inked to the
phases of evaluation and implementation: between
pre-qual ification and contracting - in order to el icit
serious offers - the so cal led bid bond and after con -
tracting the performance bond. After the auction is
over, the bid bond is returned to unsuccessful bid-
ders, while winning participants may lose this sum if
they decide not to sign the contract. The perform-
ance bond is to be paid at the time of signing the
contract in order to safeguard the implementation
of the project.
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I n Brazi l the bid bond is set at 1 % of the planned
project cost, whi le the performance bond makes up
5% of the project cost. I n I taly a bid bond equal to
5% of the investment cost has to be deposited, rising
to 1 0% if support is awarded. I n Peru a 20,000
U SD/M W bid bond and a 1 00,000 U SD/M W perform -
ance bond is to be provided, while in Germany the
required deposit is 4 EU R/kW in case of the bid bond
and 50 EU R/kW for the performance bond. 8 Within
the South African bidding process the deposit is
1 2,500 U SD/M W for the pre-q u al ification phase and
the performance bond is twice as much. The win-
ners of the French PV auction are bound by a per-
formance bond of 50,000 EU R/M W. The 2009 wind
auction of H ungary prescribed a so cal led source
certification (60,000 EUR/M W). I n the UK, on the oth-
er hand, no deposit is required, the implementation
of the projects is meant to be ensured through a
system of penalties. 9

The high value deposit alone may guarantee that
most of the contracted capacities are indeed in-
stal led. I n Peru, without a pre-qual ification step,
solely through a requirement of large deposits it was
possible to ensure that delays are minimal and most
projects are successful ly implemented. Due to the
large deposit requirement, nevertheless, the num-
ber of bidders and the strength of the competition
has not met expectations.

Project implementation is promoted and d elays are
sanctioned in a number of ways:

�   the performance bond is released gradu-
al ly in steps;

�   progress reports are requested;
�   loss of the performance bond, financial

penalty and reduced support;
�   termination of the contract and exclusion

from future auctions.

The gradual release of the performance bond can be
assigned to the completion of predetermined
phases of the projects. I n the U K and France this is
l inked to contracting a certain percentage of the
planned investment sum. A pecul iarity of the French
process is that a bank guarantee of 30,000 EU R/M W
needs to be provided in the 1 7th year of operation,
to be released gradual ly.

The requirement for progress reporting is in itself
motivating, al lowing for delays to be detected earl i-
er and possibly even corrected. I n Peru, for instance,
project developers need to submit a “progress re-
port” every three months.

I f the operation is being launched with a delay,
sanctions may include items in addition to losing the
performance bond: in Peru, for instance, the depos-
it needs to be increased by 20% if there is a delay,
rising to 50% if the delay extends beyond 1 year. I n
I taly each month of delay results in a 0.5% reduction

of the support, while in the UK the support period is
shortened by the length of the delay. According to
the rules of the French PV auction, the period of
su pport is red u ced by twice the length of the d elay.
I nvestors may also be motivated to implement the
project by setting a separate penalty: e.g. the win-
ners of the French PV auction are excluded from the
support scheme if they fai l to meet their obl igations,
on top of which they also have to pay a penalty of
5,000-1 00,000 EU R/M W depending on the size.

I f the delay exceeds a specific length, the contract is
usual ly terminated and the support is withdrawn (in
case of a 1 year l ong d el ay in Brazi l and Peru , and 2
years in Russia). An additional sanction may prohib-
it bidding with the same project again for a given
period of time (e.g. in the N etherlands if a project is
not completed within 4 years, new support cannot
be requested for 5 years).

The development of the new support mechanism
that compl ies with the EU guidance is taking place at
present in H ungary with the participation of the
M EKH and the N FM . According to the ambitious
schedule by M ay 201 5 H ungary agreed to the main
concepts of the planned support scheme with the
European Commission and, considering the evalu-
ation of the Commission, the government wil l devel -
op the regulatory detai ls of the new system before
the end of the year.

Since - with the exception of the withdrawn wind
au ction - H u ngary d oes not have experience in au c-
tioning the support for renewable capacities, it
makes sense to announce a number of smal ler auc-
tions, in order to be able to uti l ise the initia l experi-
ence for subsequent events.

U nderstanding the bidding process and acquiring
experience is also important for the producers. I t
would be crucial to announce an auction calendar
covering at least a medium time horizon fixing the
expected schedule as wel l as the volume to be auc-
tioned. Setting the total amount of renewable elec-
tricity for the medium run is a prerequisite for
successful tendering. The auction calendar would
make the new system more predictable for in-

8 Platts No. 697, 2 February 2015

9 http://www.nortonrosefulbright. com/knowledge/publications/119411/electricity-market-reform-a-practical-guide-to-contract-allocation-for-low-carbon-generation
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vestors, it would help the timely preparation of pro-
jects and thus it would presumably increase the
share of im pl em ented projects. Lastl y, harm onising
the auctions with the al location of investment grants
is also vital : if the two types of support are offered in
paral lel by the H ungarian state, then their schedule
(most critical ly, the frequency) needs to be coordin-
ated with the participation of the responsible gov-
ernment bodies.

The goal of the energy market economist training is
to provide future energy experts with a theoretical ly
sound, practical and complex knowledge base and
analytical ski l ls. The training can be attended by
anyone with col lege degree. The two-semester prog-
ramme al lows the participants to gain comprehen-
sive and methodological ly establ ished perspectives
on the European and H ungarian regulatory frame-
work, market structure and characteristics of com-
petitive l iberal ised electricity and gas markets.
Primer courses of the training include microecono-
mics, industrial organisations, theory and practice of
regulation, H ungarian and European U nion compe-
tition and energy law. M ethodology courses cover
essential data analysis, statistics, accounting, cont-
rol l ing and corporate finance ski l ls. Special ist cour-
ses give valuable insight to the workings of
electricity, natural gas and renewable markets by
presenting H ungarian and international practices,
including models of l iberal isation, energy trading
systems and exchanges, greenhouse gas markets
and renewable support schemes. Security of supply
is a central part of the course. Regulatory practices
handl ing social issues in the energy sector are also
covered.

I nstructors of the course are experienced professio-
nals of the U niversity, who are acclaimed internatio-
nal ly within the field. I ndustry experts are often
invited to give lectures.

The training offers practical and theoretical know-
ledge for experts of energy companies. With a better
understanding of regulated energy industries, lets
the companies benefit from a sound strategy and
improvement in day-to-day work.

The course is avai lable in H ungarian language.

For further information on the 201 5/201 6 training,
visit our website at
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The bottom line of market coupl ing is that producers
and traders of the coupled countries or regions
should be able to sel l and purchase electricity
withou t the need to book cross-bord er capacities in
neighboring countries. The prerequisite of effective
market coupl ing is the avai labi l ity of sufficient cross-
border capacities. TSOs active in the 4M market
coupl ing announce day-ahead cross-border capacit-
ies for each hour; actual avai lable capacity for mar-
ket coupl ing flows wil l be equal to the minimum of
the cross-border capacities announced by the two
neighboring TSOs.

For traders, the main advantage of the market coup-
l ing is that market players only need to register at
one exchange participating in the coupl ing, and their
sale and purchase offer wil l be val id in the whole
coupled region. M arket players may submit their sel l
or buy bid for any day-ahead hour – by matching the
bids, an equi l ibrium price is calculated for each

country. Countries with higher prices wil l be net im-
porters of electricity, whi le countries with lower
prices wil l be net exporters. M arker coupl ing wil l
result in price convergence only if avai lable cross-
border capacities are not congested. I f no conges-
tion is observed, electricity flows from the lower
price region to the higher price regions, causing a
drop in price in more expensive regions and a hike
in price for cheaper regions. The price effect of elec-
tricity flows is determined by the characteristics of
the markets, such as elasticity of supply and demand
and the equi l ibrium price without cross-border
trade.

We present the workings of the market coupl ing
with an example. Based on instal led capacity and
load observed, we have plotted the characteristic
baseload supply and demand curves for the four
markets. Supply curves were calculated using 201 5
instal led capacities and fuel prices, while demand is
set by assuming baseload electricity consumption in
201 4. Supposing perfectly inelastic electricity de-

R omanian OPCOM joined the coupled Czech-Slovakian-Hungarian electricity markets on 20. November
2014, thus forming the 4M market coupling. Our article gives an evaluation of the performance of the

first five months (The time period 19. November 2014. – 20. April 2015. ) ofmarket coupling. The first part of
the analysis introduces the theoretical model and the main principles of the market coupling, then we
assess the performance of the coupling considering price convergence as an indicator.
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mand and excluding the possibi l ity for trade, we ob-
serve that H ungary is the most expensive market,
fol lowed by Rom ania, then the Slovakian and Czech
markets. Czech and Slovakian model led prices are in
l ine with the 201 4 average electricity price, while in
the case of H ungary and Romania model led prices
exceed the historical average. For H ungary the reas-
on for this difference is that the demand curves
plotted did not yet include imports – in the H ungari-
an market, nearly 30% of electricity consumed is
made up of imports, which tends to be cheaper than
domestic electricity generation, thus shifting the
high model led electricity prices. For Romania, the
main cause for the difference of model led and his-
torical prices is that we appl ied lower capacities for
hydro generation in reflection of its intermittency.

The model led demand and supply curves present us
with a relatively expensive H ungarian market. This
induces an import demand, which can be satisfied
with Slovakian, Romanian or Czech supply, up to the
l imits of avai lable cross-border capacities (See Figure
1 7.). The H ungarian demand wil l use the cheapest
avai lable supply bid throughout the market (in the
example, based on the supply curves plotted this is
33.3 EUR/M Wh, amounting to 51 3 M Wh – see Figure
1 7.). I f there is sufficient cross-border capacity at the
Czech-Slovakian and the Slovakian-H ungarian bor-
der, then the H ungarian supply curve is amended
with the price-quantity combination, and the Czech
demand expanded with 51 3 M Wh of export. Con-
sequently, the Czech equi l ibrium price wil l rise
sl ightly to 34.1 EUR/M Wh, while the H ungarian equi-
l ibrium price fal ls considerably, from 60.9 EUR/M Wh
to 49.2 EU R/M Wh. I mports and exports are traded
up unti l the point when al l markets equal ize, in this
case we find no congestion on the cross-border
trade, or unti l the point when cross-border capacit-
ies may not be used due to congestion. Therefore, if
ful l price convergence is observed in coupled electri-
city markets no congestion occurs, while any price
difference is representative of insuffi-
cient avai lable cross-border capacities.

We must not ignore that price conver-
gence and subsequent welfare effects
are not only achieved by the coupl ing of
exchanges, but also through expl icit al-
location of cross-border capacities and
bilateral trade. The main difference of
the two mechanisms is that in case of
coupled markets, al location of cross-
border capacities is more efficient, thus
resulting in greater price convergence.
Furthermore, market coupling day-ahead
cross-border trade is conducted on ex-
changes instead of OTC markets, thus
the price convergence effect of bi lateral
trade appears on the exchanges as wel l .

I n the past five months since the commencement of
the 4M market coupl ing (1 9. N ovember 201 4.), H un-
garian and Romanian exchange prices have nar-
rowed considerably. I n H ungary, this meant the
easing of wholesale electricity prices: the 5 month
H U PX average wholesale price prior to the market
coupl ing amounted to 42.7 EU R/M Wh, which
dropped to 39.6 EU R/M Wh in the 5 months fol lowing
the coupl ing. I n the same time, Czech wholesale
electricity price fel l by only 60 Eurocents, while Slov-
akian prices stagnated . Romanian wholesale power
price displayed a smal l price increase, from 35.7
EU R/M Wh to 35.9 EU R/M Wh. Consid ering the sam e
period in the previous year (20.1 1 .201 3.-20.04.201 4.)
the same magnitu d e of price d ifference may be ob-
served – H UPX price decreased from 41 .1 EUR/M Wh
to 39.6 EU R/M Wh while OPCOM prices rose by 20
Eurocents. The performance of market coupl ing may
be measured by the fact that since the coupl ing,
price difference and price deviation between H un-
garian and Romanian markets shrunk. This is i l lus-
trated by Figure 1 8, which displays the hourly price
differences between the H ungarian and Romanian
markets before and after coupl ing. I t is apparent
that both the absolute value and the deviation of
prices decreased. At the same time, Czech and Slov-
akian equi l ibrium prices have been breaking away
from the H ungarian price, spl itting the 4M market
coupl ing into two price zones: a Czech-Slovakian and
a usual ly more expensive H ungarian-Romanian price
zone. Czech and Slovakian exchange prices general ly
correlate, but in the rare case of breaking away, the
Czech market adjusts to German prices while the
Slovakian market fol lows H ungarian prices.
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The correlation of H ungarian and Romanian ex-
changes is corroborated by the fact that in more
that 2/3 of the period, prices have equal ized. I n the
remaining 1 /3 of the time, the Romanian market
proved to be cheaper, with quite high price differen-
tia ls (1 0-50 EU R/M Wh). Prior the market coupl ing,
H ungarian prices proved to be cheaper than Ro-
mania approximately one third of the time – this
phenomenon ceased after the coupl ing, due to the
fact that cross-border capacities connecting H ungary
and Romania tuned out to be sufficient, al lowing for
price equal ization. The ratio of hours during which
the H u ngarian price is m ore expensive then the Ro-
manian one has decreased since the market coup-
l ing, demonstrated by the shrinking average price in
H u ngary. Convergence of H u ngarian and Romanian
prices turned out to be stronger than convergence
of the H ungarian to Slovakian or H ungarian to Czech
prices.

We must note that the avai lable Romanian-H ungari-
an cross-border capacities and the H ungarian-Ro-
manian avai lable capacities differ significantly: much
more cross-border capacity exists in the H ungarian-
Romanian direction than in the opposite. Average
H ungarian-Romanian cross-border capacities avai l -
able for coupl ing were 1 200 M W, while in the oppos-
ite direction this was merely 36 M W. The disruption
in convergence of H ungarian and Romanian prices is
unequivocal ly caused by the scarcity of al located
cross-border capacities on the Romanian-H ungarian
border: according to TSO data, total technical capa-
city of this border is 670 M W. Despite this fact, aver-
age avai lable cross-border capacity for day-ahead
trading purposes was only 36 M W; the avai lable ca-
pacity has surpassed 400 M W for only a few hours in
the period. I t is notable that this meager cross-bor-
der capacity sti l l a l lows for strong price convergence
between H ungarian H U PX and Romanian OPCOM .

Performance of 4M coupl ing is most
readi ly measured by price convergence.
To assess price convergence, we cl assi-
fied hours passed since the 4M coupl ing
into 5 categories: the first category in-
cludes hours when 4M coupl ing oc-
curred, and the same prices are
observed for al l four markets (4M same
price). The second category (CZ-SK and

H U -RO) incorporates those cases when
the 4M coupl ing is spl it into two price
regions, a Czech and a Slovakian equi-
l ibrium price and a more expensive
H ungarian and Romanian market clear-
ing price. We have differentiated a case
when the Romanian market breaks
away from the 4M coupl ing, but the

other three markets have the same market clearing
price (RO separate, CZ-SK-H U same price). The
fourth category l ists the hours when the Czech and
Slovakian markets equal ize, but the H ungarian and
Romanian markets have a different clearing price
each (RO separate, H U separate). The last category
shows the hours when the Czech market breaks
away from the 4M market and adjusts to the Ger-
man electricity exchange (CZ cheaper). Table 1 dis-
plays the classification of the hours passed since
market coupl ing to these categories.

I deal ly, we would expect most of the hours to be l is-
ted in category 1 ; that is al l markets should have the
same market clearing price during the whole period.
I n real ity, in the 201 4 N ovember-201 5 Apri l period
only one fifth of the hours fit this category. The most
prevalent outcome of the 4M market coupl ing in this
period was the spl itting of the 4M to two regions, a
Czech-Slovakian and a more expensive H ungarian-
Romanian equi l ibrium price. 3M coupl ing, when
Czech-Slovakian-H ungarian prices equal ize but Ro-
manian prices break away, was observed in 1 6% of
the period.

Knowing these facts, the performance of the 4M
coupl ing is a bit more complex – although it was be-
neficial for the H ungarian markets, the coupl ing has
not yet reached its ful l potential .

1 .   The most common outcome (in 42% of the
period) was a spl it into two price zones.
This spl itting was more often observed in
peak hours. The divergence is certainly
caused by scarce cross-border capacities,
which can be exacerbated by technical de-
ficiencies and market protection as wel l .

2.   Prices have equal ized in a scant 21 % of the
observed period. This occurred more often
in off-peak (69%) than in peak hours (31 %),
meaning that in low-demand off-peak
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hours equi l ibrium price was reached at the
leftmost part of the merit order curve, and
no huge cross-border flows appeared

3.   The Romanian market broke away from the
3M markets in 1 6% of the period. This oc-
curred with the same probabil ity in peak
and off-peak hours. A lower Romanian
price may be caused by surging cheap hy-
dro production and low avai labi l ity of Ro-
manian-H ungarian cross-border capacities.

4.   Three different prices (Czech-Slovakian, a
more expensive H ungarian and cheaper
Romanian) occurred in 1 3% of the time,
typical ly in peak hours.

5.   Those periods when the Czech market price
broke away from the other three ex-
changes were predominantly peak hours,
altogether 7% of the time. The reason for
this phenomenon may be the cheap Ger-
man PV and intermittent renewable gener-
ation, which pul ls down the Czech prices.

So it can be concluded that price convergence is
achieved mostly in off-peak hours while divergence
is more typical in peak hours. From a welfare point
of view, this is suboptimal : peak hour convergence
would result in much greater gains in welfare for the
region.

We have shown that the 4M coupl ing brought about
a 2-3 EU R/M Wh price drop in the H ungarian market.
Price convergence occurs mostly in off-peak hours,
while peak hours display a 2M -2M market divide,
meaning a spl it between common Czech-Slovakian
and a Romanian-H ungarian price zone with the lat-
ter remaining more expensive. The main barrier of
stronger price convergence is the lack of sufficient
cross-border capacity on the Romanian-H ungarian
or the Slovakian-H ungarian border. Since the day-
ahead cross-border capacities submitted for market
coupl ing is not publ icly disclosed (only the minimum
of those two values) it is not clear if the convergence
is hindered by TSOs actions or unknown technical
issues. H ungarian consumers would reap huge wel-
fare benefits if the price convergence occurred not
only in off-peak but peak hours as wel l . I t must be
pointed ou t that a lower H u ngarian wholesale price
equates to lower revenues for H ungarian power
producers, since cheaper power imports would
crowd them out even in peak hours. To sum up, the
4M coupl ing is successful and effective, but a further
expansion of day-ahead avai lable cross-border ca-
pacities would further enhance price convergence
and performance of the coupl ing.

CZ SK HU RO Distribution
Off-peak 

hours
Peak hours

HUPX
€/MWh

1 4M same price P P P P 21% 69% 31% 29.2
2 CZ-SK and HU-RO P1<P2 P1<P2 P2>P1 P2>P1 42% 34% 66% 41.3

3 RO separate, CZ-SK-HU same price P1>P2 P1>P2 P1>P2 P2<P1 16% 55% 45% 37.4
4 RO separete, HU separate P1 P1 P2 P3 13% 26% 74% 45.4

5 CZ cheaper P1 ? ? ? 7% 5% 95% 54.2

Table 1 Evaluating the performance of 4M coupling

Source: REKK
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There are various types of capacity mechanisms that
are planned or have been introduced across the EU.
Several countries use capacity payments, others
provide strategic reserves contracted by the TSO,
while some establ ish capacity markets. 1 Capacity
mechanisms establ ished and introduced at a natio-
nal level distort competition among power plants,
adversely impact the single European electricity
market and may lead to the dissolution of the
energy only model used so far.

Because of this threat to the unified EU market, the
European Commission is becoming more active in
addressing associated chal lenges with capacity me-
chanisms. I t issued a notice in late 201 3 that inclu-
ded specific recommendations related to capacity
m echanism s and were incl u d ed in the environm en-
tal and energy state aids 201 4 guidel ines. Further-
more, in Apri l 201 5, the Commission launched a
sectoral inspection in order to highl ight best practi-
ces for countries moving forward with capacity me-
chanisms. Based on the avai lable analyses and
inspections, it wi l l revise the European power mar-
ket (target) model . There is a good chance that this
review wil l lead to new rules and regulations aiming
for the harmonisation of capacity mechanisation by
201 6.

There are intensive scholarly debates among energy
experts about the role of capacity markets that have
led to a number of publ ications on the topic from
various think-tanks. Thus when a pil lar of the British
electricity market reform (EM R) was to include the
preparation of capacity auctions, developments we-
re cl osel y watched . The capacity m arket el aborated
in the U nited Kingdom was approved by the Com-
petition Directorate of the European Commission la -
unched in December 201 4 and could be a milestone
in the development of European electricity markets.

The British capacity market is a pioneer in Europe
that could lead to an extension of capacity mechan-
isms or the further l iberal ization of existing electrici-
ty markets. Both possible outcomes wil l be effectual

in the future make-up and operation of electricity
markets. Therefore, it is important both for Europe-
an countries that are considering capacity mechan-
isms and the European Commission – seeking to es-
tabl ish and maintain a single European energy mar-
ket – to u nd erstand the particu l arities of the British
capacity market along with an assessment of outco-
mes from the first auction held in December 201 4.

The British government justified the ne-
ed for a capacity market with mounting
supply security concerns, stemming
from i) the negative spread on several
European markets, spurred by invest-
ments in renewables and lack of additi-
onal investment incentives, and i i ) fu-
ture capacity losses resulting from the
approaching closu re of nu clear and co-
al-fired power plants reaching the end
of their l ifespan. Forecasts made by Of-
gem and DECC (Department of Energy
and Cl imate Change) projected a signi-
ficant increase in the probabi l ity of loss
of load by 201 5/1 6 and from 201 8/1 9
on, and a continuous decl ine in de-ra-
ted capacity margins.

The British government wants to ensure
the future avai labi l ity of power plant
capacities by establ ishing capacity mar-

kets. The TSO (and the so-cal led Settle-
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Figure 20 Long-term estimates of capacity margins

R ecently, European electricity market models have been facing serious challenges: growing renewable
electricity generation and unfavourable price conditions/negative spread resulted in the collapse of

profitability of natural gas fired power plants, forcing operators to mothball significant parts of existing
capacities and postpone or cancel new investments. This trend has raised security of supply concerns in se-
veral European countries, a number ofwhich are responding with the introduction of capacity mechanisms
that reward the availability ofpower plant capacities.

1 See more details on capacity mechanisms in our article „Unilateral measures or EU coordination? The

question ofEuropean capacity mechanisms” in 2013 Q2 ofour Quarterly
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ment Body, respectively) procures what
it estimates to be necessary future ca-
pacities on central auctions, and pay-
ment is set on the market by the
capacity supply and demand at auction.

Demand for avai lable capacities, i .e.
target capacity level , is set by the
government based on the TSO’s pro-
posal taking into consideration the ex-
pected capacity margin and the accept-
able level of security of supply. I t is the
responsibi l ity of the TSO to forecast the
expected capacity margin and the ex-
pected (peak) demands on an annual
basis and the standard for loss of load
as 3 hours. 2

The supply side is diverse, with the fol lowing entities
al lowed to participate in the capacity auction: new
and existing generation capacities, DSR (Demand Si-
d e Response), smal l storages connected to d istribu-
tion networks and stakeholders undertaking per-
manent reductions in electricity demand. H owever,

the fol l owing form s of capacity are inel igibl e to par-
ticipate in the capacity market: capacities receiving
support through the renewable support schemes
(ROC, CfD, FiT) and temporari ly (unti l the necessary
technical and regulatory conditions are determined)
interconnection capacities and non-GB capacities. 3

Though participation in capacity auctions is volun-
tary, a pre-qual ification stage is mandatory for al l
generators. The most important element in pre-qu-
al ification is based on historical figures for operation
and avai labi l ity which wil l determine the amount of
capacity (percentage of nominal capacity) each par-
ticipant can bid into the auction.

The auction is run in a descending clock and a „pay
as clear” format, which means that providers confirm
they wil l offer capacity at a specified price and in furt-
her rounds are held to a lower price unti l the aucti-
on discovers the minimum price at which there is
sufficient capacity. Al l participants are paid the same
price offered by the most expensive successful bid-

d er. H owever, bid d ing is constrained by the fact the
existing power plants can participate as pure price
takers. I n order to avoid gaming, they can bid a max-
imu m 50% of the expected costs of new entries (set
by DECC as 49 GBP/kW), which amounts to 25  GBP/kW,4

while new capacities’ bidding price cap is much higher
(75 GBP/kW).

Successful bidders receive capacity payment set by
the capacity market and in return they are obl iged to
del iver electricity in periods of system stress in order
to maintain security of supply. Providers are obl iged
to del iver energy when the TSO issues a Capacity
M arket Warning for an expected stress event, when
voltage control or control led load shedding has to be
appl ied for at least 1 5 minutes in order to preserve
system integrity. The warning is issued at least 4
hours in advance of a half-hour settlement period of
any anticipated stress event.

Successful bidders conclude capacity agreements of
various durations with the TSO and the Settlement
Bod y, respectivel y. Existing capacities and DSRs are
el igible to access one-year capacity agreements.
Existing power plants that require major refurbish-
ment (at least 1 25 GBP/kW investment cost) may
have access to 3-year agreements, while new
entrants (at least 250 GBP/kW investment cost) are
el igible for 1 5-year capacity agreements. The capaci-
ty agreements refer to gas years, which run from 1
October to 30 September of the fol lowing year.

Two auctions are held prior to a del ivery year. The
first one is held 4 years ahead of del ivery, while the
second is a year-ahead auction. The TSO may procu -
re refurbished or new generation capacities in the
first auction, while the second auction al lows for the
replacement of missing capacity with operating ca-
pacities or DSRs given more precise d emand estim-
ations.

Auctions are financed by suppl iers in proportion to
their market share and the peak demand of their
customers. Charges are calculated by the TSO on the
basis of the demand of winter working days between
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Figure 21 Demand and supply curve of British capacity auction

2 The expected loss of load is measured by the index LOLE (Loss of Load Expectation). LOLE, however, shows the probability of emergency measures the TSO is

supposed to take in order to prevent disturbances (loss of load)

3 However, future renewable and interconnection capacities that are not auctioned are taken into account as demand reducing factors when capacities procured on

the auction are determined

4 Expected bid ofa new entrant is determined from the production costs ofa new build OCGTplant minus expected electricity market revenues.
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1 6.00 and 1 9.00, thus motivating tra-
ders to reduce customers’ demand in
peak hours.

The first auction took place in Decem-
ber 201 4, where capacities with a del i-
very for 201 8/1 9 were purchased. The
TSO was going to conclude 47 to 50 GW
capacity depending on bids at the ex-
pected costs of new entries, which
amounted to 49 GBP/kW. The wide
range indicates that the TSO would have
concluded more capacities at lower pri-
ces and less at higher prices.

Those opposed to capacity au ctions argu e that high
payments wil l either go toward preserving old and
pol luting coal-fired power plants or providing base-
load generation capacities which would have been
invested in and undertaken regardless, rather than
faci l itating new capacity investments. H owever, the
results of the first British capacity auction fai led to
justify the above concerns.

40 GW capacity was contracted at 1 9.4 GBP/kW/year,
wel l below the anticipated price. Similarly to U S ca-
pacity auctions, a majority of the bids (more than
60%) were practical ly zero (1 -2 GBP/kW/year) offered
by existing and operating power plants. The low cle-
aring price l ikely emerged because the electricity
market revenues expected by new entries were hig-
her than anticipated by the TSO. I n other words, new
entries based their calculation for return on in-
vestment at lower capacity prices.

Successful bidders include old fossi l -based, refurbis-
hed and new build capacities, as wel l as DSRs. As it
was expected, the majority (60%) of capacities (offi-

cia l ly Capacity M arket U nits, CM U s) procured in the
auction were existing power plants, with close to1 0%
power pl ants to be refu rbished , 25% new bu il d and
less than 5% DSR. The majority of new power plant
capacity amounting to 2.6 GW wil l be provided by
the 1 800 M W, 61 % efficiency Trafford CCGT, while
the remaining GWs wil l be provided by a large num-
ber of relatively smal l (on the average 1 4 M W)
OCGTs. This indicates that under current circum-
stances, sponsors seek flexible and less capital in-
tensive projects. Although smal l OCGTs have lower
efficiency, the risk of deficit is lower due to the dec-
reasing capacity uti l isation.

The concern that capacity payments faci l itate further
operation of outdated and pol luting power plants
was not su bstantiated in this case. 33% of cu rrently
operating coal-fired power plants (and 1 5% of gas-fi-
red plants) were not successful on the auction. I n
total , near 1 0 GW of existing generation capacities
fai led to secure a capacity agreement.

About 75% of capacity agreements con-
sist of a one year duration, which ensure
the majority of necessary capacities for
201 8/1 9. 20% of agreements have been
concluded by new build capacities for 1 5
years: CCGT and OCGT capacities ac-
counting for 2.4 GW wil l go toward
meeting the supply security targets set
by the British government unti l as late
as 2032. Other agreements have been
concluded for 3 years, spanning 3 GW of
refurbished generation capacities.

Results of the first British capacity auc-
tion by themselves cannot be deemed
extraordinary. The procured capacity
might have been contracted at less than
half of the expected price. While a ma-
jority of capacity demand wil l be satisfi-
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Figure 22 Share of successful participants broken down by fuel types
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Figure 23 Volume of capacities contracted in the first capacity auction (MW)
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ed by existing power plants, the capacity payment
scheme has triggered significant new capacity in-
vestments while also stimulating more DSR mea-
sures.

Britain’s successful capacity auction wil l l ikely encou -
rage other countries to fol low suit. I n 201 4 the Euro-
pean Commission stated that the capacity auction is

in accordance with the rules on state aid, and with
the U K’s positive experience this wil l be even more
difficult to overturn out of principle.

REKK and ERRA are again working together to offer
the Summer School for the 1 3th time. This 5-day train -
ing course wil l be organised into thematic modules
focusing on the sal ient issues of energy sector regu-
l ation. The prim e objective of the cou rse is to provi-
de basic technical , economic and legal regulatory ski l ls
that are needed to design and manage successful re-
gulatory systems for the energy industry.

Content of the Course:

�   Role and Functions of the Regulator
�   Regulatory I ssues in Emerging Economies
�   Theory and principles of regulation
�   Licensing and Legal Aspects of Regulation
�   Tariff Setting and Price Regulation
�   Calculating the revenue requirement
�   I ncentive price regulation
�   Service Qual ity Regulation
�   Restructuring of the Electricity and Gas

I ndustries
�   Wholesale markets and cross border trading
�   Regulation and security of supply
�   Economics of tariff design
�   U nbundled N etworks
�   Regulation & Security of Supply
�   Private Participation in the Energy Sector

Venue: Budapest

6-1 0 J uly 201 5.

For further information, visit:






