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1 Preface

The Nordic Market Report 2010 is the fifth annwggart in a row prepared by
NordREG.

The report describes the status and developmehedflordic electricity market based
on data and information for the year 2009 availablglay 2010. The areas covered
include generation, consumption, transmission, esale power market and retail
markets.

A working group consisting of representatives fnagulators from Denmark, Finland,
Norway and Sweden has been responsible for preptrereport. The working group
has put the relevant data together to producd aiftilire of the Nordic electricity
market. The members of the group were Henrik Goremé@snergitilsynet,
chairperson), Elin Séderlund (Energimarknadsinspekn), Mats @ivind Willumsen
(Norges vassdrags- og energidirektorat) and TinrtaRan (Energiamarkkinavirasto).

Eskilstuna, July 2010

Yvonne Fredriksson
Chair of NordREG



2 Summary

The Nordic region is characterized by a unique afigeneration sources, with a very
high share of hydropower. Hydropower accounts fdually all of the Norwegian and
nearly half of the Swedish generation capacity, ingakhe level of precipitation vital
when calculating and analysing potential generdgwals. Climatic conditions such as,
significantly colder winters than any other Eurapeauntry also influence
consumption in the Nordic region, as many househaid electrically heated.

Overall electricity consumption in the Nordic region in 2009 was marked by decreasing
consumption in every market — from a decrease®¥olin Denmark to a decrease of
5,5% in Finland.

The Nordictransmission grid connects almost the entire region into one synaus
power system enabling increased security of sugphyell as a more efficient use of
the generation capacity, but congestion occursg€stions between the Nord Pool
bidding areas are handled through market splittirigle internal congestions in general
are handled through counter trade or by reducitegaénnnector capacity at the bidding
area borders. The key future challenge for transiorisnetwork operations both in the
Nordic area, and as well on the European levellvlto facilitate the functioning of the
pan-European wholesale electricity markets.

The Nordic wholesale power market is well functioning. The volume traded atrt\
Pool in 2009 was about the same share of totaluropson as that of 2008. Although
trading at Nord Pool is voluntary, significantly reqower is traded on the power
exchange than bilaterally. During 2009 average ppoes at Nord Pool were lower
than prices in 2008 due to both lower demand anérmg¢ion costs for thermal power
plants for most of 2009.

The Nordic retail markets are essentially four separate markets, influetgedational
differences, but work on integration has startdgdotighout 2009 retail prices in the
Nordic region were lower than in 2008 reflecting firices signals from the
wholemarket. The share of customers switchingted#ty supplier differs between the
Nordic countries; from app. 6 % in Denmark to 8r¥&-inland and Norway and 11 % in
Sweden. Both Denmark and Finland experienced signif rises in consumer
switching in 2009.

NordREG has developed a set of statistical indrsatmdescribe and assess market
functioning and competition in the retail marketeTindicators show competitive
markets in various degrees. But they also highléghas in each national market which
could be subject to further analysis in order ttedaine whether further initiatives and
actions should be taken in order to enhance cotigpetind consumer awareness of
activity on the free electricity market.



3 Introduction: NordREG

NordREG is a cooperative organisation for Nordiergy regulatory authorities. The
mission and common goal of the organisation isctvaly promote a legal and
institutional framework and conditions necessarydeveloping the Nordic and
European electricity markets.

The cooperation in NordREG is based on consensis@nmon understanding of the
Nordic market. NordREG works by exchanging inforimaiand views, mapping and
analysing energy market issues and by deliveriaggstents and reports for
harmonisation and improvement with the aim of idgimg areas where NordREG can
take joint action to influence Nordic or Europedecticity market development.

The specific strategic priorities of NordREG argtovide for a well-functioning
Nordic wholesale market with competitive prices cbaducive to establish a common
Nordic retail market with free choice of suppligr,ensure a reliable supply within the
region, and finally, to regulate and monitor trensmission system operators (TSO’s)
with focus on efficiency and Nordic harmonisation.

NordREG has formulated its vision for the developtred the electricity market




4  Generation and consumption

The Nordic power system is a mixture of generasioarces such as wind, hydro,
nuclear and other thermal powerydropower is the major source of electricity
generation in the Nordic region. It normally conhsgts with a little more than 50 % of
the total production capacity in the Nordic cousgri

Electricity consumption in the Nordic region isaely high in comparison with other
European countries. This is due to e.g. the infleesf cold winters in combination with
electricity heated houses and the relative higlp@moon of energy intensive industries.

4.1 Generation capacity

The Nordic region has a total of 96 043 MW insthlb@apacity for power generation
(see table 1 below). More than half of the insthtapacity comes from renewable
power sources. Hydropower alone — mainly locatedarnway and Sweden — accounts
for more than half (51 %) of the total generatiapacity. The large share of
hydropower is mainly due to large rivers and sigaifit quantities of precipitation in
the mountains, filling the reservoirs during theisg flood.

CHP (Combined Heat and Power) is the second laggesration source accounting for
21 % of the total Nordic power generation capaditye majority of the CHP capacity is
located in Denmark.

The third largest power source is nuclear powely lmcated in Sweden and Finland
and with a share of 12 % of the total Nordic getienacapacity. Wind power accounts
only for about 6 %, but has increased considerdbhing the last few years.

Table 1. Nordic Generation capacity (MW) by power s  ource, 2009.
Source: Swedenergy, NVE, EMV

Denmark® Finland  Norway’ Sweden Nordic
region
Installed capacity 12 808 16 566 30 956 35713 96 043
(total)
Nuclear power - 2 646 - 9342 11 988
Other thermal power 9 316 10 752 899 8 608 29 575
- Condensing power 785 2 405 - 2271 5461
- CHP, district heating 7 544 3238 - 3531 14 313
- CHP, industry 587 4 256 - 1199 6 042
- Gas turbines etc. 400 853 - 1607 2 860
Hydro power 10 3074 29 626 16 203 48 913
Wind power 3482 94 431 1560 5 567

! Based on for example coal, gas and biofuels.
2 Preliminary data



Vattenfall is the largest generator with a capacfty6 140 MW and a 16.8 % share of
the Nordic capacity. Statkraft is the second largeserator with a capacity of 12 884
MW amounting for about 13.4 % of the total Nordengration capacity. Fortum has a
total capacity of 10 836 MW and 11.3 % of the Norchpacity.

Table 2. Generation capacity by producers, 2009
Source: Regulators

Capacity (MW) Share
Denmark
- Dong Energy 6131 6.4 %
- Vattenfall 2273 2.4 %
Finland
- Fortum 4 926 51%
- PVO 3582 3.7%
- Helsingin Energia 1393 1.5%
Norway
- Statkraft 12 884 13.4 %
Sweden
- Vattenfall 13 867 14.4 %
- E.ON Sweden 6 469 6.7 %
- Fortum 5910 6.2 %
Other generators 38608 40.2 %
Total Nordic region 96043 100 %

4.2 Generation

Total power generation in the Nordic region amodrite370.5 TWh in 2009 — a
decrease of 5 % compared to 2008.

The development of the total power generation enNlordic region during 2007-2009
is illustrated below (see figure 1). The developtrstows the same trends in yearly
power generation in all three years.
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Figure 1. Total power generation in the Nordic regi  on, 2007-2009
Source: Nord Pool

In general, thermal power generation (Finland aedrark) in the Nordic region acts
as a “swing-production” determined by the levehgflropower generation in Norway
and Sweden. In 2009 there was lack of nuclear pgewreration which increased the
use of other thermal power, shown in figure 2.
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Figure 2. Power generation by power source inthe N ordic region, 2008 and 2009
Source: Nord Pool

4.3 Consumption

The electricity consumption in the Nordic regiomiga widely due to specific
conditions in each country (see figure 3).
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Figure 3. Electricity consumption in the Nordic cou ntries (last 52 weeks), 1998-2009
Source: Nord Pool Spot

Denmark, with relatively warm winters and a smaticaunt of electricity heated houses,
has less seasonal variation in electricity consionghan the other Nordic countries.
This in addition to a relatively small share of egyeintensive industries leads to
considerably lower electricity consumption than dtieer Nordic countries. The Danish
electricity consumption has been very stable inpiixgod 1998 — 2008. In 2009, the
total electricity consumption in Denmark was 35\, which is a decrease of 1.5 %
compared to 2008.

Finland has significant seasonal temperature vangiand a large amount of electricity
heated houses, and hence a much more fluctuatiogieity consumption than
Denmark. Furthermore, Finland also has a largeesbiagnergy intensive industries
leading to relatively high electricity consumptidrhe total electricity consumption in
Finland was 80.8 TWh in 2009, a decrease of 5.®ftpared to 2008.

Much like Finland and Sweden, Norway has significeasonal temperature variations
and a large share of electricity heated housessiihee of energy intensive industry is
also large and the consumption tied to petroleutimifcis increasing. The total
electricity consumption in Norway was 124 TWh ir020a decrease of 2.8 %
compared to 2008.

Sweden has the highest total electricity consumpticthe Nordic countries. Swedish
electricity consumption is highly influenced byaade share of energy intensive
industries as well as a large share of electriogtgted houses. In 2009, the total
electricity consumption in Sweden was 139.5 TWhicWlis a decrease of 2.6 %
compared to 2008.
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Total electricity consumption in the Nordic regibas increased steadily during the last
ten years, up unto 2009, see figure 4. Howevernduhe second half of 2006 and first
half of 2007 the consumption decreased signifigamthinly due to warm weather.
During the second half of 2008 consumption alslefela result of the turbulence in the
financial market which lead to a falling demandeTalling trend continued on into
2009 when the total electricity consumption was.38MWh, a decrease of 12.7 TWh or
3.2 % compared to 2008.
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Figure 4. Development of the total electricity cons  umption (last 52 weeks) in the Nordic
region, 1998-2009
Source: Nord Pool Spot

Figure 5 illustrates the development of the tolaticity consumption in the Nordic
region during 2007-2009. The figure shows the ¢$faeather conditions have on the
demand when compared with figure 6.
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Figure 5. Electricity consumption in the Nordic reg ion (GWh/week), 2007-2009
Source: Nord Pool Spot

4.3.1 Temperatures in the Nordic region

In 2009 the weather was characterised by relativiglly temperatures in the Nordic
region throughout the year in comparison to non@@peratures. The warm weather
reduced the demand for electricity for heating.

13



CO 25
------- Normal year

2009

20

15 4

10

-10
6 11 16 21 26 31 36 41 46 51

Week

Figure 6. Mean temperature in the Nordic region %in 2009 compared to a normal year
Source: Nord Pool Spot

4.3.2 Peakload

Peak loa8 usually occurs during periods of cold spells. 002, the peak load in the
Nordic region was 65 098 MW and took place on Ddwemi8, hour 18. In Denmark
the peak load took place on January 5, hour 18 avidad of 6 270 MW. The Swedish
consumption peaked on January 16, hour 11 (25 123.Whe Finnish peak load
happened on December 17, hour 8 with a load ofi¥3NM\W while Norway had its
peak on December 18, hour 10 (21 953 MW).

The load during week 51, i.e. the Nordic peak Isi&gktion, is illustrated in figure 7.

The load decreases significantly during night-teme peaks during the morning and
late afternoon. The morning peak coincides withtiime people arrive to their place of
work while the afternoon-peak is related to cookiwgshing, increased heating demand
and turning on TVs when getting home from work.

® Temperature measured weekly in 12 Nordic citiesldOBergen, Trondheim, Tromsg, Helsinki, Ivalo,
Stockholm, Gothenburg, Ostersund, Luled, CopenhagdrBillund).

* Peak load is defined as the maximum instantaneleasricity consumption or the maximum average
electricity consumption over a designated inteofalme.
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Hour 18, peak load: 65098 MW
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Figure 7. Load in the Nordic region during week 51, 2009
Source: Nord Pool Spot

During the most strained hour in the Nordic regivn2009, December 18, hour 18 the
aggregate consumption in the Nordic area excedaeddgregate production leading to
a net exchange (net import) of 843 MW from adja@enintries, see figure 8. In cold
spells, such as week 51, most of the availablergéna capacity of the Nordic region
is taken into operation.
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Figure 8. Consumption, generation and exchange int  he Nordic region, December 18,
hour 18
Source: Nord Pool Spot

4.4 Security of supply

4.4.1 Finland

The Energy Market Authority has estimated thatdndl had 13,100 MW of generation
capacity available in winter season 2009/2010. ddwer reserves related to system
disturbances in Finland were 1,180 MW. At the ehd0®9, the installed nominal
capacity of power plants was 16,566 MW. The peak lio total electricity
consumption in 2009 was 13,920 MW compared to¢kend peak load in February
2007 of 14,808 MW. During the 2009 peak demand,gyayeneration in Finland was
about 11,120 MW and import to Finland 2,800 MWtHe winter season 2009 — 2010
the peak load was measured on the 28th of Jan0ag, ¥vhich amounted to 14,320
MW. During the 2010 peak, power generation in Fdlavas about 11,400 MW and
import to Finland 2,920 MW.

The import capacity of electricity in year 2009rfrmeighbouring countries to Finland

was about 3,850 MW. At the beginning of year 2G8ahsmission capacity increased
by 350 MW when the Estlink DC line between Estama Finland was completed.
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During the consumption peak in January 2010, thee$tic generation capacity and
electricity import capacity were sufficient to co@nland’s electricity consumption,
due to which there was no need to restrict consiompt

4.4.2 Sweden

The electricity consumption in 2009 peaked in Jayaha level of 25 123 MW. The
electricity production in Sweden was then 24 774 Mid the net import was 349 MW.

The addition from new electricity generation capaamounted to 1 532 MW in 2009.
A large number of projects in new generation cagauie planned for the next few
years. There is a great deal of uncertainty allmsge projects but if all of them will be
launched, it will be possible to increase the eieity generation capacity by 1 300 MW
by 2012. Wind power projects stands for about bathis increase.

4.4.3 Denmark

Electricity consumption in Denmark peaked in Jayubr DK-West production
exceeded demand by app. 577.000 MWh, which wasreeghdn DK-East demand
exceeded production by app. 57.000 MWh. The gapomasred by import from
adjacent countries. Capacity in generation andtréssion was adequate to support the
consumption throughout the year without interrupsior restrictions in consumption.

At present there are no plans for major additioth&ototal Danish generation capacity,
however, an increased development and use of réewaergy sources —i.e. wind
power — is scheduled for the coming years.

4.4.4 Norway

Norwegian electricity consumption peaked DecemiBehbur 10, with a level of

21 951 MW. There were Norwegian net export at iflne t as the electricity production
was 25 086 MW. In Norway, more than 95 % of thealsd capacity is hydro based,
thus production is highly dependent on weather tmmg. In 2009, the inflow level
was 124.9 TWh. That is 2.4 more than in a normat.y€his contributed to Norway
beeing net exporter during most of the year.

Installed Norwegian power production capacity wag89 MW at the turn of 2008 -
2009, an increase of 476 MW from the year before.

4.5 Generation and consumption: Conclusions

The unique mix of generation sources in the Norélgion in combination with the
different weather situations in the region hasaddken into account when comparing
electricity generation and consumption patterng wiher European countries.

The high share of hydropower, representing viryuall of the Norwegian and nearly

half of the Swedish generation capacity, has atgndaence on the amount of
electricity generated from various sources, thukingglevels of precipitation vital

17



when calculating and analysing potential generdgwals. In addition, the Nordic
region has significantly colder winters than anyastparts of the Europe, influencing
the electricity consumption as many householdkerically heated.

18



5 Electricity transmission

Today, the transmission grids in the Nordic regaom closely linked together providing
a solid foundation for a common Nordic electrigitarket. The transmission grids were
originally built to meet the needs of each countuyt, early in the development of the
national power systems it was recognized thatyetemic differences between the
countries meant that linking the systems togettmrlvenhance security of supply and
make possible a more efficient use of the exisi@geration capacity.

5.1 Transmission network

The Nordic transmission grid is part of the trarssi@n network in north-western
Europe, as shown in Figure 9.
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Figure 9. Transmission network in north-western Eur ope
Source: Svenska Kraftnat
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The Nordic transmission grid basically combineswih®le Nordic region to one
synchronous power system (excluding western Denmimtierconnectors also link the
Nordic market to Germany, Poland, Estonia and Rumsd the Netherlands. However,
as illustrated in the figure, there are at thisetino transmission lines connecting
western Denmark to eastern Denmark. Eastern Denimagkchronous with the Nordic
grid while western Denmark is synchronous witht&TE area in continental Europe.
However a cable linking eastern Denmark and weddemmark is planned to be
operational during 2010.

In November 2009 EMCC (European Market Coupling @any) started operations.
This connection combined the German and Nordic pomagkets into one market,
where the prices and capacities were calculataccwordinated fashion. A further
continuation to this process is planned for 201@daynecting the EMCC to France,
Belgium, Luxembourg and the Netherlands.

Each Nordic country has an appointed Transmissyaste Operator (TSO). The
TSO'’s are responsible for the safe operation ofjticewhile allocating as much
interconnector capacity as possible to the markée Nordic TSO’s have the overall
responsibility to ensure balance between supplyd@msiand of electricity during the
operating hour.

5.2 Congestions in transmission

The electricity price in the Nordic wholesale mdrisedetermined on a day-ahead
auctioning process. In this process the objectve utilize the generation fleet in an
optimal way and generate electricity using the cioiaiion of generating plants that
yields the lowest total cost of electricity. As tthemand patterns and specific costs of
the generation fleet over the entire area do nioicate there subsequently emerges a
need for transmission of electricity through therdio grid. This demand may
sometimes even exceed the available physical dgpEdihe transmission system. As a
result of this congestion the generation fleet s&tbe Nordic region will need to be
operated in a suboptimal fashion, which subsequésdlds into price differentials.
Eliminating entirely these congestions that lead negional price differentials would
require substantial investments in the transmissapacity.

Congestions in the Nordic spot market are handiemligh market splitting, while
internal congestions within the bidding areas amedted through counter trade or by
reducing interconnector capacity at the biddingdrerders. Counter trade is mainly
used after gate closure of the day-ahead markets.

Market splitting was enforced in 75 % of the time&0D09, meaning that there were one
or more bottlenecks between the spot areas witi@rNbrdic power system. During
these hours, there were different prices in twmore areas, indicating the value of the
connectors between areas. For different reasenallibwed exchange capacities are

® Energinet.dk in Denmark, Fingrid in Finland, Stitrin Norway and Svenska Kraftnat in Sweden.
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often lower than the nominal transmission capagiffégures 10 and 11 show the

transmission capacities between the different ¢lapEas as per May 2010 and the
percentages the price areas have shared the p2699.

Figure 10. Transmission capacities between the Nord

ic price areas May 2010.

52%

rgg_.«

26%

"KL

Figure 11 Shares of the annual hours the different

price.

prices areas have shared the same
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Figure 12 below shows the congestion hours betwééhe price areas. The
percentages in the figure illustrate the sharenatial hours the neighbouring price
areas have had different prices. The percentagegi\aen to both directions separately
and adding the percentages of both congestiontdinscyields the total congestion
between the two price areas.

| 3,7 % Fi

Figure 12 Shares of the annual congestion hours bet  ween different prices areas.

Substantial reinforcements in the Nordic transmissiystem are planned to be made in
the coming years, though generally it is not ecocally efficient to expand the

network capacity to a level where the demand fomdmission is met at all hours and at
all interconnectors.

In June 2004, Nordel recommended, based on enatggdes and market based
analysis, reinforcement of five limiting cross-sens in the Nordic transmission grid.
The following lists these connections and theirested year of commissioning:

* Central to Southern Sweden (The South Link), 2013
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* Funen to Zealand in Denmark (Great Belt connecti2d) 0

* Finland to Sweden (new Fenno-Skan 2 connectiori)] 20

* Norway to Sweden (new connection Nea-Jarpstromn2€0p

¢ Norway to Denmark (Jutland) (new Skagerrak conna{ti2014

The recommendations were given with the five retgments as a non-
prioritised”package”. For all the cross-sections;ept the one between Funen and
Zealand in Denmark (the Great Belt), there arestrassion lines today which have
limited capacity in relation to the demand.

In March 2008 Nordel announced a new Grid Mastan Bécommending three new
reinforcements to the Nordic Grid:

* Sweden — Norway, South (Extension of the South Lmté South-West Link),
2015/2016

« Sweden — Norway, North — South axis (420 kV AC i#rskog — Fardal), 2013

* The Arctic region (420 kV AC line Ofoten — Balsffbr Hammerfest),
2014/2016

The third package of the European Energy Marketrdyg will change the future
scene even on the Nordic level. The creation of E8E as a pan-European body
arranging the common action of the various regid@i®D:s has already replaced the
well established Nordel action pattern..

The present Regulation 1228/2003 provides in Agt8{¥) for the Commission to “...
amend the Guidelines on the management and atbocatiavailable transfer capacity
of interconnections between national systems sehdbe Annex, in accordance with
the principles set out in Articles 5 and 6, in arar so as to include detailed
guidelines on all capacity allocation methodologipplied in practice and to ensure
that congestion management mechanisms evolve @naen compatible with the
objectives of the internal market. ...”

Based on Regulation 1228/2003 Congestion Manage@@delines have been
amended for the management and allocation of ioterection capacity by the:af
December 2006. They are based on the followingcpies arising from the
Regulation:

* Economic efficiency and promotion of competition,

* maximization of capacity available and use of iob@nectors,
* transparency on a non-discriminatory basis,

* secure network operation, and

* revenue neutral mechanism.

According to Article 9, the regulatory authoriti@ghen carrying out their responsibili-
ties, shall ensure compliance with this Regula#ind the guidelines adopted pursuant
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to Article 8. Where appropriate to fulfill the airosthis Regulation they shall cooperate
with each other and with the Commission.

The roles of the regulatory authorities in the Nobuntries with regard to capacity
allocation and congestion management vary. Itaardhough, that the main
responsibility for this issue lies with the systeperators. The role of the regulatory
authorities with regard to the system operatorfedifrom a very limited role for the
Swedish regulator to a situation where NVE as oatjulatory authority has to approve
of the Nordic Grid Code. However, after the estitient of the ENTSO-E and the
pan-European regulatory agency, ACER the preparafiche network codes will take
new forms.

5.3 Electricity transmission: Conclusions

The Nordic region operates almost entirely as gmelsonous power system through
transmission grid. The combined system has enaledcreased security of supply as
well as a more efficient use of the generation cépa during wet years hydropower
flows southwards and eastwards whereas duringehysythermal power flows
northwards and westwards.

However, increasing cross border power flows alstrs the transmission lines and
increases the demand for transmission capacityeSms this leads to congestion.
Congestions occurring between the Nord Pool biddiegs are handled through market
splitting, while internal congestions in genera handled through counter trade or by
reducing interconnector capacity at the biddingdrerders. Counter trade is mainly
applied after gate-closure of day-ahead marketsranértain cases on day-ahead
markets.

The key future challenge for transmission netwgykrations both in the Nordic area,
and as well on the European level will be to fé&ié the functioning of the pan-
European wholesale electricity markets. The neyittksts for the network operations
will be the creation of the CWE - EMCC connectiarSeptember 2010.
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6 Wholesale power market

The wholesale power market is a common Nordic nmavideere electricity is traded on
the Nordic electricity exchange, Nord Pool. The keaparticipants at Nord Pool —
more than 400 members from over 20 countries eladricity generators, electricity
suppliers, portfolio managers, industrial compamied other large electricity
consumers.

Nord Pool was founded in 1993 in Norway as Statvettked. In 1996 Sweden joined
the power exchange and the world’s first multinadloexchange for trade in power
contracts was established. Statnett Marked wasmedias Nord Pool. In 1998 Finland
joined Nord Pool and in 1999 Western Denmark joitedmarket place. In 2000 the
Nordic wholesale power market became fully integglatvhen Eastern Denmark joined
Nord Pool.

Trading at Nord Pool is voluntary, however all ddyead cross-border trading must be
done at Nord Pool Spot. About 75 % of the poweregated in the Nordic region is
traded via Nord Pool Spot’'s physical spot markée femaining 25 % is traded
bilaterally. The Norwegian Water Resources and gnBirectorate (NVE) are
responsible for regulating Nord Pool Spot.

The Nordic region consists of several bidding aadsord Pool Spot. During 2009,
there were two areas in Denmark and one in FindambiSwedehrespectively. In
Norway there were two areas until 13 April, fronattkdate and onwards there were
three. The capacities for the exchange of elettrimtween the bidding areas are
calculated and coordinated by the TSO’s and digteithto Nord Pool Spot for
exchange purposes, before price calculation at Road Spot. The prices for the spot
areas and the flow between the areas are thenat@duThis ensures an exchange
where electricity flows from a low price area thigh price area. If the available
capacity between the areas is adequate, the priltdse equal. If not, there will be
price deviations between the spot areas.

The physical market at Nord Pool consists of two-swarkets, the day-ahead market
Elspot and the intra-day mark&tbas. In the day-ahead market, electricity is traded fo
the next day’s 24 hours. In the intra-day markattipipants in Norwa¥ Finland,
Sweden, Germany and Denmark can trade for theclmming day after the day-ahead
spot market has closed. Remaining transmissioncdégsor capacities in the opposite
direction of the day-ahead outcome is availableaHerintra-day market. In the financial
market the players can secure prices for futurel@sges or sales of electricity.

The Nordic market also has a common regulating etarkorder to ensure the balance
between generation and consumption in the houpefation. The different market
solutions are used depending on the distance topérating hour, see figure 11.

® From 2011 Sweden will be divided into four biddmgas.
" Norway joined the Elbas market on 4 March 2009.
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Figure 11. Timeframes for Nordic physical electrici  ty markets

Market players can list their available generationited consumption volumes and
accompanying price to the TSO's for the regulatmarket (common bid ladder for
Nordic TSOs). This is a helpful tool for the TS@4ich have the overall responsibility
to ensure the balance between supply and demahaohwhie operational hour. The
TSO'’s can then employ the right regulating objdtdraaken into consideration
location and capacities in the network.

6.1 Price development in the spot market

The Nord Pool system priteas varied considerably since 1996 (see figureli2)
2009 the average system price was 35.02 €/ MWh, acedpto 44.73 €/ MWh in 2008.
The average price in 2007 was 27.93 €/ MWh. Thedsgmonthly spot price in 2009
was noted in January, when the average systemneached 41.41 €/ MWh.

® The system price is calculated as the price tlilabesrealized if there are no congestions between
elspot areas.
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Figure 12. Development of monthly system price at N ord Pool Spot, 1996-2009
Source: Nord Pool

There are smaller price differences between tHeréifit Nord Pool spot areas in 2009
than in 2008, see table 3. Lower consumption irD2@ghtributed to smaller price
differences in 2009 then the year before. The tigheerage price during 2009 was in
Eastern Denmark while South Norway had the lowestage price. The average price
in South Norway was more than 6 € lower than thexaye price in Eastern Denmark.

As the table shows, prices were lower in the Nordgion in 2009 than in 2008. Lower
consumption in 2009 contributed to that. There vedse higher generation costs for
thermal power plants for most of 2008 than 2009URed export capacity out of South
Norway led to lower prices in South Norway in 2008t increased the demand for
thermal power in other Nordic countries and therefig a price increasing effect in
these areas.

Table 3. Average price in the different Nord Pool s  pot areas, 2009
Source: Nord Pool Spot °

Spot prices €/ MWh 2009 Change from 2008
Finland 36.98 -28 %
Western Denmark (DK1) 36.05 -36 %
South Norway (NO1) 33.74 -14 %
Middle Norway (NO2) 35.55 -31 %
North Norway (NO3) 35.54 -29 %
Sweden 37.01 -28 %
Eastern Denmark DK2) 39.88 -30 %

® NO2 and NO3 was a joint area until 19 November.
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The price differences between the spot areas i8 806ws that the price in Sweden
(SE) was lower than the price in Finland (FI) inyoh % of the hours in 2009 (see table
4). The price in the Danish spot area DK2 was Hhigjen the price in the Norwegian
spot area NO1 in 50 % of the hours in 2009. Swedastituted a separate price area in
only five hours in 2009. There was a common Nopdice for 25.0 % of the time in
2009. That is much more than in 2008, when theieaveommon Nordic price for 9.4
% of the time.

Table 4 Price differences between Nordic spot areas , 2009
Source: Nord Pool Spot

2009 NO1 NO2 NO3 SE Fl DK1 DK2

Less than

NO1 15% 13% 5% 8 % 15% 4%
NO2 43 % 4% 8 % 11 % 27 % 8 %
NO3 43 % 4% 7% 10% 26 % 7%
SE Higher than 44 % 23 % 22 % 4% 25 % 1%
FI 44 % 23 % 22 % 1% 25 % 1%
DK1 40 % 34 % 34 % 19% 21 % 10 %
DK2 50 % 36 % 35% 22% 25% 37%

A duration curve of the spot prices in the Nordigion — listing the amount of hours
the price has been below a certain level — rewbalsEastern Denmark had higher
prices than the other countries for several hau009. But price differences were
relatively small last year.

On the evening of Thursday 17 December, pricesqubakabove €1400/MWh for two
hours in Eastern Denmark, Sweden, Finland and Middd North Norway. Low
temperatures and low Swedish nuclear power geparatintributed to these prices.
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Figure 13. Duration curve of different spot prices,
Source: Nord Pool Spot
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As figure 14 illustrates there are considerabléediince between a hydro dominated
system and a system dominated by thermal powerhlydro dominated system, it is
easier to respond to demand changes. Therefoeslaymprices will vary more in a
system like the German, where thermal power doregdtluctuations in wind power
generation also contribute to volatile prices irmGany.
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Figure 14. Comparison between the Nordic system pri  ce (upper figure, Nord Pool) and
German wholesale price (lower figure, EEX). Note:  Red curve=averageprice, grey curve =
max/min price. Source: Nord Pool Spot and EEX

Figure 15 illustrates the Nord Pool system priggetber with the forward price for the
forthcoming period until 2012. In 2009 the averagstem price was 35.02 €/ MWh
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compared to 44.73 €/ MWh in 2008. Lower demand aweahsing prices of fossil fuels
influenced the system price downwards in the hedt of 2009. High precipitation
levels in the third quarter of 2009 allowed thetegsprice to fall further. In the last
quarter of the year, low inflow levels and low Sveldnuclear power generation
contributed to a system price increase. In weeth8%verage system price was 26.27
€/MWh. By week 51 it had risen to 45.18 €/ MWh.

The price expectations for the next three yearewethe start of 2010 higher than the

average price for 2009. The forward price follomseapected cycle of lower prices
during the summer and higher prices during theavint
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Figure 15. Weekly Nord Pool system and forward pric  es
Source: Nord Pool Spot

6.2 Conditions for generation

The two main sources of electricity generatiorhia Nordic region are hydropower and
thermal power making inflow, reservoir levels ahd price of CQemissions important
factors in the price formation of electricity.

Inflow and reservoir levels are of crucial importarfor hydropower generation. Even
though electricity in itself can not be stored, weger creating the electricity can be
stored in reservoirs along the rivers. The mairk lodithe inflow to the reservoirs
occurs during the spring when the snow in the manatmelt and during rainy
autumns.
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In 2009 the inflow was generally a little lower thim 2008, and significantly lower
than in 2007 (see figure 16). The inflow level 2&8.5 TWh to the Nordic water
reservoirs in 2009 (week 1 — 53)

Figure 16. Effective inflow to the Nordic water res  ervoirs, 2007 — 2009
Source: Nord Pool Spot

Reservoir levels were mostly below the median lavéhe first half of 2009, see figure
17. In the second half of the year the reserveelkerose above the median level. High
water inflow in the third quarter of 2009 was ori¢he factors behind the strengthening
of the reservoir level.

At the beginning of 2009, the total reservoir leviel the Nordic region were 62 % of
the total capacity. In Norway the reservoirs hawapacity of 84.1 TWh, of which 81.9
TWh is accounted for in this data set. Swedishrveses have a capacity of 33.8 TWh,
while the capacity in Finnish reservoirs is 5.5 TWhe total Nordic reservoir capacity
is 123.4 TWh. At the end of 2009, the reservoielsvn the Nordic region was about
the same as that of the beginning of the year.
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Figure 17. Reservoir levels in the Nordic region, 2 007 — 2009
Source: Nord Pool Spot

The second largest generation technology in thelidoegion is thermal power. New
costs were added to thermal power producers wéhntiplementation of CQguotas
and tradable Cgallowances in 2005. This makes the price on €Missions an
important factor influencing the price on electgiciMost of the thermal generation
units within the Nordic region are located in Demknand Finland.
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Figure 18. Price on CO , allowances on Nord Pool, 2009 and 2010
Source: Nord Pool Spot
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Figure 18 shows the price of G@llowances during 2009. The 2009 price of,CO
allowances started at about 26 €/ton. The priceedsed during the first seven weeks of
the year to below 10 €/ton. At the end of 2009vadinces was traded at a price around
13 €/ton.

6.3 Volumes in the spot market

The volume traded through the spot market is agarded to be a measure of
liquidity in the spot market. With the exception28f03 and last year, there has been a
consecutive increase in volumes traded througisploé market since the formation of
Nord Pool in 1993, see figure 19. The volumes enghot market went up with an
increasing speed from 2004 to 2007. This can teesextent be explained by the
introduction of gross bidding. Particularly thisshacreased the volumes traded in
Sweden from 40-45 % to approximately 90 %. Thentiges for some of the larger
vertically integrated companies to notify both agyand selling were strongly
improved, as the total fees rebated netting froodpcers with both buying and selling
orders.

The total volume traded at Nord Pool Spot in 20@8 about 76 % of the total Nordic

electricity consumption — about the same perceréiagbe year before.. The total
volume traded at Nord Pool Spot in 2008 was ovér@/h.
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Figure 19. Volumes traded at Nord Pool Spot market  as a percentage of total Nordic
consumption, 1997 — 2009
Source: Nord Pool Spot
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6.4 Cross-border power flows

Figure 20 shows the power exchange between theidNand the non-Nordic countries
during 2009. The extent of the power exchangeghkliiinfluenced by the resource
situation. In dry years the power flows north arestywhile in wet years the power
flows south and east. Likewise, changes in windgrayeneration influence the power
flows, although with a time span of hours instefithonths. This illustrates the
flexibility of the Nordic power system; power isrggrated where it is cheapest and it is
then transferred to more expensive areas and ardanot enough generation capacity.

01"

EE
Nettoimport (TWh):
- Norge -9,0
- Sverige 4,7
- Finland 11,8
- Danmark 0,5
Norden 7.9

Figure 20. Power exchange, 2009
Source: Nord Pool Spot

The Nordic area has been a net importer of elégtfior seven of the last 11 years. In
2003, 2004 and 2006 the net import was more thafV¥B. The Nordic region was a
net exporter in 1999, 2000, 2005 and last year.biggest net export was 2.6 TWh in
2000. The import from Russia to Finland accountsriost of the total Nordic
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electricity import. Due to technical restrictionsidic export on this connection is not
possible. The exchange between the Nordic courdndsCentral Europe (Germany and
Poland) varies more with weather conditions.
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Figure 21. Nordic power exchange, 1999 — 2009
Source: Nord Pool Spot

In 2009, the net import of electricity to the Nargiower system was 7.9 TWh as
opposed to a net export in 2008 of 1.8 TWh.

6.5 Balancing markets

A common Nordic balance management is an impopgaritof the development of a
common integrated end-user electricity market eNlordic region. A proposal to
harmonise important features of balance managewenpresented in February 2007.
The proposal consisted of:

» Common principles for cost allocation between begaresponsible parties and
grid

* Two balances — one for production and one for congion

« Common model for the settlement of imbalances -piee settlement for the
consumption balance and two price settlement fptioduction balance

* Common fee structure

» Elbas available in all Nordic countries

« Common gate closure for final plans to the TSOs
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The agreement for common Nordic balance managewidnbne imbalance price for
consumption and two imbalance prices for productvas implemented in the Nordic
countries during 2009. In Finland generation urld&f\W installed capacity are settled
as consumption (against a one-price-settlemend)jraNorway generation units under
3 MW are settled as consumption.

The purpose of the balance settlement is in altdiarountries to settle imbalances
resulting from electricity deliveries between pastin the electricity market. The system
operators perform two types of balance settlement.

The first is the balance settlement between thatci@s. Balance power between two
countries is priced and settled in the Nordic balag market (regulation power
market), Since 2002, bids from market participavita available regulating capacity
are entered into a common price list in the comiMordic Operational Information
System (NOIS), which serves as a common merit datghe TSOs balance settlement
for balancing the national and the Nordic systehisTs a so-called TSO-TSO market
with a common merit order.

The second balance settlement is inside the cesnifhis is a settlement between the
system operators and the balance responsible garties settlement is governed by
national balance agreements. These agreementsbaelsow the balance responsible
parties can participate in the regulation powerkaar

There are currently efforts among the TSOs to reaohmon procedures for balance
settlement between the TSO and the balance respepsirties — Nordic Balance
Settlement (NBS). Procedures for a common balagitiement will form an important
part of the joint efforts towards a common Norditail market, and the TSOs are
cooperating with NordREG on this.

The total volume of the Nordic balancing market wpp. 4.2 TWh in 2009, see table 5.
Among the different Nordic price areas NO1 hadléingest volume with 1.5 TWh
while Sweden had the second largest volume witirWa.

Table 5. Volume of Nordic balancing market 2009
Source: Nord Pool Spot

NO1 NO2 NO3™° Sweden Finland DK2%  DK1* Total

GWh 1537.6  324.4 253.0 1294.4 278.6  138.4  413.3 4239.8
TWh 1.5 0.3 0.3 1.3 0.3 0.1 0.4 4.2

The total weekly balancing in the Nordic regiorllisstrated below in figure 22.

0 yntil 13 April there was no NO3
11 Sealand
12 jutland and Funen
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Figure 22. Weekly regulating volumes for the whole
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The largest downward regulation was in week 15 evthie largest upward regulation
was in week 51.

The balancing volume of an average week in the g/hardic region is shown in figure

23.
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6.6 Main players

Vattenfall AB is by far the largest electricity gaator in the Nordic region. The
company is owned by the Swedish state. In 200%e¥&ll generated 67.0 TWh in the
Nordic countries. Vattenfall has 38.8 % of the t&aedish generation capacity and
16.8 % of the total Nordic generation capacity.

Fortum Oy is majority owned by the Finnish state2009, Fortum generated 46.2 TWh
of electricity in the Nordic region. Fortum has 296 of the total Finnish generation
capacity. When adding the Swedish division Fortuid$ 11.3 % of the total Nordic
generation capacity.

E.ON Sverige AB is owned by the Germany CompanyN\E.l@ 2009, E.ON generated
30.7 TWh in the Nordic region. E.ON Sverige AB i&sl1 % of the total Swedish
generation capacity and around 6.7 % of the totatlld generation capacity.

Statkraft is by far the largest of the Norwegiang@tors with more than 30 % of the
total Norwegian generation capacity in a normalrbiatjical year. The market share
becomes even higher if Statkraft’'s ownership ireotdorwegian generation capacity is
taken into account. The yearly amount of electrigenerated by Statkraft varies
heavily because of the large share of hydropow&tatkraft's generation portfolio.
Statkraft generated 49.8 TWh in the Nordic regio2009.

= Vattenfall

==Fortum

=== Statkraft

E.ON

6.0%

2002 ‘ 2003 ‘ 2004 ‘ 2005 ‘ 2006 ‘ 2007 ‘ 2008 ‘ 2009
Figure 24. Share of total Nordic electricity genera  tion by the four largest generators,

2002-2009
Source: Swedenergy, Nordel and regulatory authoriti es

6.7 Wholesale power market: Conclusions
The Nordic wholesale power market is a well funmitigy electricity market.
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Trade at Nord Pool has increased steadily sinmastestablished in 1993. The volume
traded at Nord Pool in 2009 was about the same sifdotal consumption as that of
2008. Although trading at Nord Pool is voluntangnsficantly more power is traded on
the power exchange than bilaterally.

During 2009 average spot prices at Nord Pool waset than prices in 2008. The
highest monthly spot price during 2009 was notedhimuary when the average system
price reached 41 €/ MWh. Lower demand and generatats for thermal power plants
for most of 2009 contributed to lower prices in 2@Ban the year before.
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7 Retail markets

Unlike the integrated Nordic wholesale power maritet retail markets in the Nordic
region are to a large extent still national in s£ophere are several reasons for this. One
reason is the lack of a common balance settlemiehirvthe Nordic region. Another is
technical differences for instance in switching mlschnd message formats.

In May 2009 NordREG published a joint report abibwt creation of a well-functioning
Nordic end-user market for electricitylt suggests that no later than 2015, suppliers in
the Nordic countries should be able to offer eleityrto consumers in any Nordic
country on equal terms.

7.1 Development of retail prices

The retall prices for a house using electrical ingaf20.000 kWh/year) in the Nordic
countries in 2009 (exclusive Denmébkare shown below, see figure 25.
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0,00 T T T T T T T T T T T
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House with electric heating (20.000 kWh/year)

Figure 25. Retail prices (excl. taxes, VAT, distrib  ution tariffs etc.) in the Nordic region,
2009

Source: Regulatory authorities

Retail prices in Finland were reasonably stableughout the year. In Norway prices
fell gradually from January to September and tlose imagain towards the end of the

3 The report “Market Design — Common Nordic end-usarket” can be downloaded from:
https://lwww.nordicenergyregulators.org/Publications

¥ The Danish retail market differs considerably frdva markets in the other Nordic countries e.g.
regarding average consumption pr. Consumer. Thelgopligation product - a quarterly product
supplied by companies granted a concession - caygnm®Xx. 90-95% of the Danish consumers
(households and small businesses and enterprides)prices for this product apply for one quartet a
are under supervision by The Danish Regulatory éuitth (DERA).
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year to a level still lower than January. Swedisbgs showed much of the same trend
— a fall from January to June followed by a grabjuase towards the end of the year.

In 2009 the quarterly average prices (excl. VAT aaldscription payment) for the
Danish supply obligation product showed the sanweprends as Norway and Sweden
with quarterly prices at respectively 7,2 eurockigh (Q1); 4,5 eurocents /kWh (Q2);
4,1 eurocents /kWh (Q3) and 4,5 eurocents /kWh.(Q4)

7.2 Supplier switching

Active customers are essential for a well-functgnelectricity market, and the share of
consumers having switched electricity suppliersiliates consumer awareness and
activity in the market.

In the Nordic markets consumer behaviour towardsching electricity supplier have
shown great variation in previous years with Fihrasd Danish consumers as the least
active and Norwegian and Swedish consumers as dlseéantive.

However, in 2009 switching rates seem much mor®wmiin the Nordic Countries and
with significantly rising switching rates in botlinfand and Denmark.

Consumers propensity to switch depends on mangriatke:

» Transparency about the price differences

* Information — i.e. prices, switching proceduregqdiers etc.

* Economic incentives — i.e. the possibility to saveney or a big consumption
e Active marketing activities by suppliers etc.

The collection of information about switching arefiditions of key figures describing
switching activity differ among the Nordic counsjavhich makes precise comparisons
difficult.

In Denmark, the Association of the Danish Energyn@anies collects information on
switching activity on a quarterly basis. In 200payximately 17 % of the large
consumers and all time high of more than 6 % ofsthall consumers changed their
electricity supplier in 2009. For the small custosihat are more than double the
switching rate of previous years. The switching fatr the large customers is also
higher having risen from 14 % in 2008.

In Finland electric energy can easily be put owtdmpetitive tender through the web
portalwww.sahkonhinta.fmaintained by the Energy Market Authority. In 2G)2 %
of the Finnish electricity users switched theircalieity suppliers in 2009 which is
almost a doubling from the 4.4 % switching rat2@08.

At the time of liberalization of the Norwegian efieécity market, most customers
continued to stay with their local supplier witlstandard variable contract (where
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prices can be changed on 2 weeks notBeice the liberalization of the market NVE
has closely monitored the market development if\tbevegian retail marke#At the

end of 2009, 30 % of the household consumers ar®d 87the industry customers had
another supplier than tlecumbent supplieiSince 1997 there has been almost 2.48
million supplier switches in the household marked at least half the Norwegian
households have switched at least oRtethermore, there can be detected a tendency
of consumers switching away from the standard wé&iaontract to spot related
contractsDuring the year 2009 the average share of house&oisumers with
standard variable contract and the share with spatract wer&l2 and 52 %. Only 26
% of the industrial customers had standard varieblgract.In Norway an estimated
195 000 households consumers (about 8 %) and 2%a®odit 8 %) industry customers
switched supplier during 2009.

Approximately 11 % of the Swedish household conssrawitched electricity supplier
in 2009. This is an increase of about 31 % comparast year. It is an increasing
number of consumers with a low annual consumptiah are switching from one
supplier to another. The increased number of se#aepends, among other, on
consumer’s consciousness and tendency to redutdwasg recessions.

7.3 Main players

The number of electricity suppliers in Denmarkrnsuad to 55 — trading companies
with supply obligation companies and trading conmgamithout such obligation. The
33 supply obligation companies have each beenepantoncession for a specific
geographic region where they supply householdssarall businesses having not
concluded an individual contract. Approx. 90-95 #4h@ Danish households and small
businesses are supply obligation customers. Thefdse trading companies supply
the rest of the market i.e. small customers wheehused the liberalised market and
changed supplier, larger businesses and enterpAs&sng the largest trading
companies in Denmark are DONG Energy A/S, Energirbark A/S and Scanenergi
A/S.

The number of electricity suppliers in Sweden ladieh since the deregulation of the
electricity market. In 1996 there were over 220migpps in Sweden. By 2009, this
figure has fallen to 120. About 100 of these congmpperate throughout the country.
The decline in the numbers of electricity supplisrsainly due to mergers and
acquisitions.

In Finland the number of retail suppliers of elity has remained at a relatively high
level since the opening up of the market in the I890’s. To serve Finland’s circa 3.1
million electricity customers, there are currentigre than 70 retail suppliers of which
approximately 35-40 suppliers are also giving paffers to customers located outside
their traditional supply area. In the Finnish eliedly retail market there are less than
five electricity retailer suppliers with a largéan 5 % of share of retail market. The
combined market share of the three largest sugghethe retail market for small and
medium-sized customers has been about 35-40 %.
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In Norway the number of active suppliers variesrdirae. In week 23 there were 31
suppliers with offers in all grid areas in Norwaydaa total of 96 suppliers in the whole
country”®. Some of these nation-wide suppliers are formeuritbent suppliers while
others are independent suppliers establishedldfezalization.

7.4 Retail markets: Conclusions

Even though the work of integrating the Nordic lataarkets has begun there are still
four separate markets. Therefore, comparisons leetivee markets should be done with
caution.

Active customers are essential for a well-functignelectricity market. The share of
customers switching electricity supplier differdveeen the Nordic countries; from
approx. 6 % in Denmark to approx. 8 % in Norway &hdand and 11 % in Sweden.
This is however a much smaller variation than heenlseen in previous years.

!> Data collected from the National price comparisite. All suppliers offering at least one of theet
main contract types in Norway are obliged to regisin this comparison site.
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8 Market indicators for the Nordic electricity mark ets

The Nordic electricity markets have been liberalige that ordinary market mecha-
nisms have become increasingly influential on tleeket. Well functioning markets

help ensure that society’s resources are usediciemtly as possible and that the goods
and services supplied to consumers are no moransiveethan necessary. In this way
well functioning markets promote welfare and growtfell functioning markets are
characterized by effective competition between 8apg and good market information
for consumers which enables them to make ratioeeik@bns.

One of the objectives of NordREG is to monitor/erzéé the development of the
electricity markets in the Nordic area. To moniderelopments in the market and to
develop methods of quantitatively evaluation of therket, NordREG has developed a
set market indicators. The indicators have beescsal on the criteria’s that they
should be based on of hard reliable data and tatsdbe immediately available. The
indicators are based and calculated using compadatth from all Nordic countries.

8.1 Competition in the Nordic retail markets

In the following section competition in the Nordetail market will be described by a
set of market indicators developed by NordREG.

8.1.1 Number of suppliers

In a perfectly competitive industry there will béaage number of sellers. According to
competition theory, the number of sellers couldtmone hand be an indicator of
economies of scale and scope and the existena@tohscost, and on the other hand an
indicator of price taker behavior and utilizatioihnearket power in general.

It is difficult to determine the number of supp$i¢hat is needed for competition to be
efficient. The optimal number of competitors woblaksically depend on the
characteristics of the production costs and thekataFor example, in a market with no
entry and exit barriers, no cost of switching, oohe supplier would be necessary, as
the threat of entry would be sufficient to keepps in line with marginal cost. Thus the
number of suppliers should be considered in retatigh indicators of entry barriers,
cost of production and switching costs. Scaling goblem with this indicator. It is

hard to determine where to draw the line betweemtimber of suppliers that indicates
imperfect competition and what number of supplietscates more efficient
competition.

It should also be mentioned that not all suppléeesactive in all regions of a national
market, thus leading to different competitive diitoias in the regions. A large number
of suppliers could as such actually indicate adatggree of market segmentation.
Particular if there is cross ownership betweerdifferent suppliers.
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Only suppliers covering the whole of the individaalintries are counted. NordREG
considered selecting eg. the capital region to vesrla proxy, but concluded that
selecting the whole country would still be moreresgntative. When presenting this
indicator in the Nordic Market Report, the totahmoer of suppliers and the percentage
share of the suppliers covering the whole marké#theielaborated.

When presenting the number of suppliers’ indicatwe, following scale will apply

Number | Score
of
suppliers
>10

>8

>5

>3

>0

RINWlA~lol

The scale has been chosen in order to measureditators’ impact on competition
and in order to enable comparisons between therdift indicators. The scale 1-5 has
on the one hand been chosen in order to differiendiad on the other hand not to
pretend an accuracy which is not available.

The scores on the number of suppliers indicatoshosvn in table 6. All of the nordic
countries score a 5 on the indicator showing thetcustomers in every market have a
wide range of suppliers to choose among, i.e. ¢mmdi for competition on the supply
side are basically favorable.

Table 6. Number of suppliers indicator, 2009.

Denmark Finland Norway Sweden
Score 5 5 5 5
Share of
suppliers
covering the
whole
market 26% 34% 32 % 83%

8.1.2 Switching rate

Perfect competition also means that consumers ghieufully aware of their
alternatives. The question is whether they are.sUpplier switching rate is an
indicator of consumer awareness.

Switching supplier is defined as the action througiich a consumer changes supplier.
The switching rate measures the consumer awaranesactivity which is crucial to a
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well functioning market. High switching rates cole interpreted as a sign of adequate
consumer information, and vice versa.

The switching rate also reflects a number of o#isgrects in the retail market, such as
general prevailing options among general publicpirativeness of contract offering,
marketing activity and overall dynamics.

Though a low switching rate could indicate low aam&r awareness, it is not
necessarily so. No hinders to switching togetheh werfect consumer information
would imply that the consumers switch supplier@snsas there is a better offer
available. That again means that the switchingcatedd be low because of hinders to
the switching or low price spread. If the formeths case, the switching rate would be
low due to entry barriers on the demand side.dfléititer is the case, low switching rate
could be misinterpreted as imperfect consumer métion when in fact the market
could be working perfectly well. The indicator skaibthus be considered in relation
with the price spread.

An insignificant budget impact of switching suppleauld also explain a situation of
low switching rate. The less the share of whatcthesumer will gain from switching
supplier makes of his or her budget, the lesss®hher incentive to make the switch.

The indicator will becalculated as number of household switching cotdnaer year as a
percentage share of the total number of houseloridwners and presented in the
following manner:

Switching| Score
rate, %
>12

>9

>7

>3

>0

RINW|A~O

The scores on the indicator are shown below iret@bl
Table 7. Switching rate, 2009

Denmark Finland Norway Sweden
Score 2 3 3 4
Share of
consumers
who have
switched
supplier 6,1% 8,1% 8,1% 11,4%
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The indicator suggests that Swedish customersveaieeaon the market and the
possibilities it provides them — and that they\ailéng to use these possibilities.

Norwegian and Finnish consumers seems to be nt& gsiiactive in the market as the
Swedish suggesting that initiatives, e.g. improsestomer information, to improve
consumer awareness and willingness to activelygmgathe free market could be
considered.

Danish consumers are the least active on the fegkenhsuggestion that the market
liberalization have not been fully appreciated oy Danish consumers. The indicator
score also points to a need for further initiatit@boost consumer propensity to use the
free market.

On assessing the indicator scores, it should adaken into account that among other
things, structural differences between the Nordickats influence the results. In
Denmark for instance the average consumption fausehold is significantly lower
than in the other three countri®s/hich lower the economic benefits of switching
supplier.

8.1.3 Price differences in the retail market (Price  spread)

The theoretical optimum of a fully competitive marks a market where no player is
able to influence the price of the product in therket or any prices in the factor
markets thereof. In practice this would mean thatrharket share of any player is so
small that changes in supply by any individual agtould not alter the supply and
demand balance.

Price takers thus believe or act as if they canosdduy as much or as little as they want
without affecting the price.

A low spread is regarded as an indication of a tegkl of competition as a competitive
market tends to minimize price differences betwe@mogenous products. The price
spread indicator will illustrate that a consumen save money by switching the
supplier. With a homogenous prodtidike electricity consumers should always choose
the lowest price on comparable products. The mread is included among the
indicators to reflect the price taking behaviothe market, as if the law of one price
would apply and the difference between differemipdiers’ prices would be negligible.

Choosing the same product in each country is proatic. Even though a product is
available in each country the use of that prodacieg and may not be representative
for the individual market. However, comparing prgpreads of the most commonly

'8 First and foremost as a result of electric heatiogbeing a major heating source in Denmark.

7 Electricity in itself is a homogenous productrément years certain attributes has been insctibéte
product, such as green attributes for electricégeyated from renewable energy sources. If green
attributes are important for the consumers, thelyets are no longer homogenous but heterogeneous.
And the consumers may not necessarily choose tidupt with the lowest price.
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used product in the free market in each countriaeihstitute a coherent measure as an
indicator for the competition in each national rke.

The price spread will be calculated as the rattavben the lowest and highest price at
the retail market, offered for the most commonlgdiproduct in each country. The
supply obligation products are excluded. The aito isieasure price competition on the
most used product in different markets; hence tbhdyrct itself has less importance.

The price of the most commonly used product wiltleéned as the price of the offer
for this product to an average consumption houskAdie capital regions will be used
as a geographical proxy.

Observations defined as typical outliers could eaaproblem when calculating the
price spread as the ratio between the highestaamekk price. NordREG believes that
the prices observed are actual prices for actuwalymts. Thus there should be no
general problem of outliers. However, this is faied foremost an empirical question,
that will be dealt with if outliers appear.

When calculating the price spread it is also a tpe®f whether to base the calculation
on one or more observations. The more observatibasnore robust the indicator
might be. However, NordREG find the question besabswered and a decision taken,
when there has been an opportunity to scrutinieethual data collected for the
indicator.

The price spread indicator will be presented infthiewing manner:

Price Score
spread, %
<10

>10, <20
>20, <30
>30, <50
>50

PINw O

The scores on the indicator are shown in table@ae

Table 8. Price spread for product most commonly use d on each national market, 2009

Denmark Finland Norway Sweden
Score 5 5 5 5
Price spreac
on most
commenly
used
product 7,9% 7,3 % 4,3 % 7,7 %
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The price spread indicator for the Nordic counteeews markets with a good price
competition.

According to the indicator, the most fierce pricenpetition is in Norway, where price
spread is 4,3 %. The price spreads in Denmarkakihbnd Sweden are reasonable
similar — between 7,3 % and 7,9 % - which also fsaiowards competitive markets
with active price competition.

8.1.4 Concentration in whole sale markets (HHI)

In addition to indicators associated directly vitie retail market NordREG has
incorporated a component that illustrates the ateristics of the wholesale market.
The key argument for this is that without a welhétioning wholesale market the
development of competitive retail market is notsibke. If the wholesale market is not
competitive, the actors in the wholesale marketdiaariminate between actors in the
retail market, thus constraining the competitiothie retail market.

It should be noted however that there are strongtsiral reasons for expecting a
relatively high concentration on the supply/produtiside at the outset. Electricity
production facilities come at a very heavy pricgablishing facilities are highly
regulated through environmental regulation, licegarrangements etc. which all
makes heavy barriers to entry.

Furthermore the pricing in the retail market issoftlerived from the wholesale market
and thus it is often not possible to distinguistirety between the two markets. It is
difficult to imagine a well functioning retail magkwithout a well functioning
wholesale market, but the reverse is in use inraéwearkets around the world.

In the economic theory of industrial organisatidmagic assumption is that the potential
to abuse market power is related to the firm’s raaskare. It is assumed that the more
concentrated the market is the likelier it is thitrket is not well functioning. In the
prolonging this implicates that an increase in retglkconcentration can lead to higher
prices and lower consumer welfare.

The Herfindahl-Hirschman index (HHI) serves as ¢atlor of market concentration and
thus price taker behaviour of the wholesale markie¢. index however is not a very
good indicator of the competitive character of akatasince it merely points out the
structural dominance of the market.

The HHI should be calculated for several markeasiia order to reflect the Nordic
electricity markets: The whole Nordic market as,arsional markets and other
subdivisions hereof (e.g. Sweden-Finland) subgspecific evaluations when numeric
figures have been calculated.
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NordREG has calculated the indicator for each natigeneration market and
complemented this by weighing it with the time fragnt the entire Nordic market
shares a common price in the set of indicators.

The indicator both illustrates the concentratiothaf national generation market and the
share of pan-Nordic sourcing. As the calculatiofbll for each country is based on
market shares in the wholesale market, a marketrthraality is a Nordic market,
bottlenecks within the Nordic market is taken iratzount.

The indicator will be presented according to tHefeing scale:

HHI Score
<1000 5
>1000 4
<1100

>1100 3
<1500

> 1500 2
<2200

> 2200 1

The scores of the indicators are shown below itet&b

Table 9. Concentration index for the Nordic whole s ale markets, 2009

Denmark Finland Norway Sweden
Score 1 3 3 2
HHI-index 2570 1253 1136 2109

The concentration indicator show, that on the Craaisd — to a lesser degree — the
Swedish wholesale markets there are high concemtramong the suppliers which
could be a cause for concern, while the FinnishMmidvegian markets are moderately
concentrated.

However, concentration in a market does not ifffitsnstitute a problem regarding
competition. Whether or not competition on a higtdycentrated market is hampered
requires further analysis of the behavior of thekagparticipants etc.

8.2 Market indicators for the Nordic electricity markets:
Conclusions

Overall, based on the indicators the retail markatglectricity in the Nordic countries

seem competitive with a wide range of competingpaps for consumers to choose

from on markets with active price competition. Theéicators also shows, that each of
the Nordic countries have stronger and weaker iposit suggesting that improvements
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are possible on each market — but also underlithiaglifferences between the markets
and hence the different requirements of each marketnpetition should be enhanced.

In that respect the indicators highlight areastériest regarding further initiatives and
actions to enhance competition on each market.
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9 Ongoing NordREG work

The market report has so far provided a generalptation of the recent development
of the Nordic electricity market based on NordREf&s/8ning electricity market
monitoring. But NordREG also makes deeper analgsasarket issues and proposes
changes to facilitate market development and mankegration.

Some of NordREG’s most important projects are prieskin this chapter based on
conclusions drawn in NordREG'’s reports published009. The descriptions below are
organised according to NordREG’s strategic priesiti

A truly common Nordic retail market with free cheiof supplier

A well-functioning Nordic wholesale market with cpsetitive prices
Reliable supply

Efficient regulation of TSOs

9.1 A truly common Nordic retail market with free choice of
supplier

The work during 2009 was addressed by the intea@hvorking issues of the report
“Market design — Common Nordic end-user market” armbrresponding letter to the
Nordic Council of Ministers regarding “Process togsaa common Nordic retalil
market”.

NordREG’s work towards a common Nordic retail maikeof great importance to the
Nordic electricity customers. Harmonisation of tegulation and processes related to
supplier switching and agreeing on a common Ndpdiance management would
facilitate the work towards an integrated Nordi@aremarket lowering obstacles for the
suppliers to operate in various Nordic countried tnus increase competition in the
retail market. Possibility to choose between s@gpplirom all Nordic countries would
most likely increase customer activity furtherimgavation of new products, services
and contracts. NordREG suggest in its latest poaediseport that in 2015 suppliers in
the Nordic countries should be able to offer eleityrto customers in any Nordic
country on equal terms. Increased activity of sigopland customers would mean a
more competitive Nordic retail market leading tormeffective retail market to the
benefit of the customers.

In the letter to the Nordic Council of Ministers IREG emphasise the importance of
the process towards a common Nordic retail markeglectricity. To obtain
involvement from all relevant stakeholders, NordR&&B for political support from the
Nordic Council of Ministers

18 »Market Design — Common Nordic End-user marketSy8REG 2009
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The Nordic Ministers for Energy october 2009 expesktheir strong support to the
views opresented by NordREG in the report and lmhtla@dREGSs continued work
towards a common end-user market targeted to eg@iizin 2015

9.2 A well-functioning Nordic wholesale market with
competitive prices

The Nordic Energy Ministers have a vision of atiertintegration of the Nordic

electricity market. The vision was originally fortated at the ministers meeting in

Akureyri in 2004. This has been supported by agssavhere Nordel, NordREG and
also Nordenergi have been invited to contributeterfuture.

While there is political support for the visionafie Nordic electricity market, there is
not a common legal framework in all areas for tméhfer integration of the Nordic
market. The integration process that has been gwirte last 15 years has implied that
the Nordic wholesale market in many respects ayfréaakctions as a common Nordic
market. But there are still several issues whertiaén development of the market model
and increased harmonization are needed to estabtisiy common and efficient

Nordic wholesale market.

The following objectives relevant to the wholesalarket are regarded as strategic
issues by NordREG:

* to develop a common balance management and settlaystem,

* to promote competitive market structures,

* to ensure smooth interaction with other Europegiores,

» to ensure a well functioning power exchange,

» to ensure adequate level of transparency in th&ehar

» to promote market-based or legal environment afisgcof supply,

» to ensure harmonized procedures for handling exr&taations,

» to regulate and monitor the TSOs with focus orcefficy and Nordic
harmonization and

* to promote adequate transmission capacity andesificnarket based
congestion management methods.

All these issues are to some extent interrelated have been taken into account in
NordREGs work on wholesale and transmission issu2609. The main activities in
2008 have, however, been the further developmeatcoinmon balance settlement
system, congestion management, peak-load issuesoamgkration related to regulation
of Nord Pool Spot.

In March 2009, NordREG published a report with NRE(’'s evaluation and conclu-
sions related to Nordel’'s guidelines for peak laa@dngements. NordREG agrees with
Nordel that the market should be designed to godak load problems through proper
incentives to market players. NordREG presumesthigatelevant authorities in each
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country will take decisions on the need for anykpgead arrangement to ensure security
of supply. NordREG proposes that such decisionaldHze taken after consultation
with parties in other Nordic countries, and invalyialso regulators and TSOs.

In NordREG's view there are basically three pritespthat should be guiding any
decision to introduce peak load arrangements itNtivelic countries:

» Firstly, the peak load arrangements should bednized only in situations when
security of supply cannot be met without thesermyements. Since the decision
to introduce peak load arrangements might be afliigal/legal nature, the
length of such arrangement cannot be fixed. Howeliere should be a regular
evaluation by the competent authority of any nereprolonged need for peak
load arrangements and its effects of price fornmaiticthe Nordic market.

e Secondly, when peak load arrangements are introldihesy should be designed
to minimize the adverse effects on price formatiothe Nordic market.
Furthermore, if there are to be peak load arrang&smthere might be a need for
how to distinguish these peak load reserves frdraraeserves at the disposal of
the TSOs. However, this issue needs further dismussnd development.

» Thirdly, Nordic consultation should be carried autere the views of all
relevant authorities and stakeholders in the maKetted are invited. It is
recommended that the governments consult with teidic counterparties
before submitting legal proposals on peak loadhgements affecting Nordic
price formation. These consultations should alswitie regulators and TSOs
who are involved in the design of the actual peailarrangements.

9.3 Reliable supply

Another of NordREG'’s priorities is to contributeriable supply of electricity in the
Nordic region.

The priority has two dimensions:

* Topromote market-based or legal environment for security of supply

* Toensureharmonised proceduresfor handling extreme situations
The roles of national regulatory authorities of M@dic countries in relation to security
of supply issues are very different. Other publitharities, too, have important
responsibilities and in certain cases the respditigb assigned to regulatory

authorities are minor. In 2007 NordREG conducteeveew of the roles and
responsibilities as well as of the legislation velat to the issue.
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9.4 Efficient regulation of TSO

TSOs play a crucial role in the efficient operatadrthe market, especially the
wholesale market. Therefore the strategic priariti€“efficient regulation of TSOs”
and of “a well-functioning Nordic wholesale markéth competitive prices” are
closely linked.

Congestion management is an issue of vital impoet@m the Nordic market. NordREG
has investigated to what extent the Congestion lgema&nt Guidelines have been
implemented in the Nordic market. In the reportiessrequiring Nordic approach in the
implementation of the guidelines have been idexdifFurthermore, some clarifications
from the Nordic perspective in implementation asedssed and also issues irrelevant
for the Nordic interconnections are identified ae@dsons omitting these issues in
Nordic interconnections are given.
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