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challenges in adapting market designs
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At a glance

 Nord Pool offers day-ahead and intraday 
trading, clearing and settlement services 

 More than 400+ customers from 20 
countries trade on Nord Pool’s markets

 Operates in 16 European countries

 Serviced’ markets in 5 countries

 ~170 employees, 35 nationalities, offices 
in Oslo, Stockholm, Helsinki, Tallinn, 
Paris, and London 
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First of its kind..

Source: Nord Pool media archive
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Towards a European electricity market

1991

1993

1996

1998

1999

2000

2010

2013

2014

2015

2016

2018

2019 2021

2020 2023

2024

2025

Norwegian 
power market 
deregulated

The Norwegian 
power exchange 
is established as 
‘Statnett Marked’

Norway and 
Sweden join, this 
is the world’s first 
international 
power market – 
called Nord Pool

Finland joins 
Nord Pool

The first 
international 
intraday market 
is established

The Nordic 
market 
becomes fully 
integrated as 
Denmark joins

UK and 
Estonia join 
Nord Pool

Baltic 
completed – 
Lithuania and 
Latvia join 
Nord Pool

North-western 
European 
power markets 
are coupled 
through the 
Price Coupling 
of Regions 
(PCR) project

Nord Pool 
appointed 
NEMO in
15 countries

Together with 
IBEX Nord Pool 
opens the 
Bulgarian 
power market - 
and with 
CROPEX the 
Croatian power 
market

European 
intraday 
market 
go-live

Nord Pool
opens day-
ahead markets 
in Germany, 
Luxembourg,  
France, Austria, 
Belgium and 
The Netherlands

Day-ahead 
trading in Poland 
launched

North Sea 
Link commenced
operation

Euronext 
acquires 
Nord Pool

Nord Pool 
opens 
intraday 
market in 
Poland

Nord Pool 
celebrates 30 
year of 
powering the 
market

Nord Pool and 
Elma join to 
launch Iceland’s 
power market

Opening of the 
Romanian 
power market 
together with 
BRM 

Nord Pool 
enters a 
new area 
of 
business; 
launching 
Euronext 
Nord Pool 
Power 
Futures
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10 years

Nord Pool's part in the wider electricity market
How the power markets fit together.

24 hours Intra-hour

Nord Pool TSO

System price

Physical delivery

Continuous price

Physical delivery

Regulated price

Physical delivery

System price

System price

The financial power market consists of 
derivatives used for e.g. hedging and 
speculation.

A significantly larger market than the 
physical, with annual trading representing 
multiple times yearly production.

Day-ahead is the main market, with intraday providing 
flexibility should variations in supply or demand occur, 
giving producers and consumers a marketplace to “trade 
themselves into balance”.

Increasing presence of speculative traders.

Imbalance at the time of intraday gate closure (1h before 
delivery in the Nordics) will result in penalties by the 
system balance responsible, the TSOs.

Intra-hour power flow is directly 
managed by the national TSOs to 
provide power balancing in real-
time to ensure the right frequency 
of the grid and security of supply.

Physical 
delivery

Intraday
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Day-ahead market - main arena for power trading
Introduction to day-ahead
 The day-ahead market is the main arena for power trading, 

representing 96% of Nord Pool’s traded volume in 2022.

 Hourly contracts with physical delivery

 Auction trading – accumulated bids and offers form 
equilibrium via an implicit auction that also reflects 
available transmission capacities between bidding zones

Key order types

Price and volume given separately 
for each hour

All or nothing condition in bid for 
at least three consecutive orders / 
hours

A cluster of sell or buy orders of 
which only one can be activated

Bid that may be accepted in an 
hour given if the price conditions 
are met (usually high price)

Single hourly 
orders

Block orders

Exclusive 
groups

Flexible orders

Key factors affecting day-ahead price formation

Introduction to day-ahead
 Variable cost of production
 Plant start-up and shutdown costs
 Carbon price (EU ETS)
 Hydrological situation
 Wind/sun conditions
 New renewable energy
 Politics and regulation
 Guarantee of origin
 Volumes bound to PPAs
 El-certificate prices
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Production

Consumption

Price

Demand / bid
 Mostly inelastic demand
 Retail volumes and delivery obligations
 Weather conditions & seasonality
 Time of day / week
 Industrial activity
 Fixed and variable costs of consumers
 Start-up and shutdown costs
 Politics and regulation
 Electrification
 Cost of alternative sources of energy

Transmission capacity
 Existing interconnectors
 Unavailability of interconnectors 

(faults, maintenance, etc.)
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IDM Trading DAM Trading

Bilateral contracts Own production

Total Supply

Market part icipants are required to proactively al ign posit ions 
within their portfol ios to minimize imbalance risk.

Self-balancing is a core responsibility of market participants in the 
european electricity market

Selling the difference estimated and total supply DAM/IDM 
= self-balancing

Example  o f  da i ly  act iv i ty  for  a  se l f -ba lanc ing market  par t ic ipant :
1 .  F i r s t  estab l ishes a  basel ine  posi t ion th rough long-term 
bi latera l  contracts or  own production 
2.  Then uses the  Day-Ahead Market  to  match expected supply  
and demand  one  day be fore  de l ive ry 
3 .  C loser  to  rea l  t ime,  forecast  deviat ions are  adjusted in  the  
Intraday Market ,  
4.  Wh i le  any remaining imbalance i s  se t t led  through imba lance  
se t t lement  by  the  system operator .

 Volumes – own production and consumption
 Prices – what can they expect to get in the market
 Renewable energy – what does their weather forecast predict

Accurate Forecasting

 Participant’s planned net position (scheduled positions in DAM & IDM)
 Real-time updates (forecasts vs. actual generation and consumption)
 Market opportunity – does a chance present itself to adjust and profit

Continuous Position Monitoring

 Imbalance price is volatile and difficult to predict
 Profitability and operational stability impacts 

Risk Management

 Uncertainty management due to wind & solar production 
 Intraday trading adds significant flexibility 

Speed & Flexibility
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FFR

In steps 
of

1.3s
1.0s
0.7s

Automatic

FCR-N FCR-D
Up

aFRR mFRRFCR-D
Down

Joint bidding

<60s-
3min

Automatic
<120s

Automatic
<15min
Manual

<5-30s
Automatic

<5-30s
Automatic

49.5-49.7Hz 49.9-50.1Hz <49.9Hz >50.1Hz Deviation 
from 50Hz

Manual

Primary Secondary Tertiary

EU balancing markets are organised by TSOs and are separate 
from the power exchanges
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The physical granularity of electricity markets differs depending on how 
detailed the pricing structure is

 Each physical node has its own price.
 Congestion and losses are reflected directly in that 

node’s price.
 Very precise representation of grid constraints.
 Example: US ISO markets (PJM)

Nodal Markets Zonal Markets Single Price Markets

Bidding Zone 1 
Price

 e.g. NO1

Bidding Zone 2 
Price

 e.g. NO2

Nodal Prices
     (LMP)

High Granularity Medium Granularity Low Granularity

 Many nodes are grouped into a bidding zone.
 All nodes within the zone share one price.
 Congestion is only reflected between zones, not 

inside.
 Internal constraints are managed after market 

clearing.
 Example: the Nordics

 Entire country has one price.
 No locational differentiation in the market.
 All congestion handled outside the price 

mechanism.
 Example: France, Spain

The design choice influences price accuracy regarding grid constraints, the strength of locational investment signals, market operational complexity, and whether congestion 
risk is borne by market participants or the transmission system operator (TSO)
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The EU does not follow one unified methodology: Some countries are 
split and others not

A bidding zone is a geographical area where there is assumed no internal 
congestions in the grid

Bidding zones promote market-based allocation of transmission capacity, which 
in turn can help increase market liquidity by incentivising the market over 
bilateral trading.

Market based transmission allocation

Bidding zones are created, but can also be continuously modified, to minimise 
internal grid constraints. This reduces the need for re-dispatching.

Transmission Efficiency

Uniform pricing within zones facilitates cross-border trading and capacity 
allocation.

Cross-Border Trading Facilitator

Bidding zones signal where investment in generation or grid upgrades is 
needed through price differences between zones. Price differences can also 
incentivise large demand to invest in the areas of the grid that are the least 
constrained.

Investment Signals and Stability

Zonal Pricing

Single Pricing
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NO2
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SE1

SE2

SE3
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IT3

IT4

IT5

IT6

CZ

AT
RO

SK

HU

SI

BG

GR

BE

FR

ES
PT

CH
HR



│ 11

The EU market consists of countries with both unit and portfolio bidding

The key difference lies in the degree to which the market outcome reflects the 
technical and operational constraints of individual generation units, as opposed 
to allowing participants to internally optimize their assets and submit 
aggregated positions that do not reflect plant-level detail.

Granularity High - reflects individual 
plant characteristics

Lower - aggregated across 
assets

Generation Unit Portfolio Level

Link to physical 
Assets

Directly linked to each 
specific unit

Indirect physical optimization 
handled internally

Operational 
Transparency Greater visibility at unit level Less visibility of individual 

units

Commercial 
Flexibility

More constrained by unit 
specifics xx

Complexity for 
Participants

More detailed submission 
requirements Simpler submission structure

Market 
Optimization

Physical constraints explicitly 
embedded

Optimization partly internal 
to participant

All nodal markets and central 
dispatch markets use unit bidding

More common in European Markets

Higher flexibility through 
internal netting

Portfolio bidding offers more flexibility to participants and enables 
them to find the most efficient outcomes for their entire portfolio, but 
it also increases the impact of market power and makes market 
manipulation harder to discover by the market operator



│ 12

Cooperating across borders - the Nordic model
Connecting the Nordic countries ensures optimal use of natural resources and 
more stable prices

Hydro

Thermal

Wind

Nuclear dry

wet

Hydrology

 Wet year: higher hydro production
 Dry year: lower hydro production

low reserves

excess 
reserves

Seasons

 Hydropower highly seasonal
 Wind power highly seasonal
 Nuclear neutral
 Fossil power neutral

windy

still

Daily weather

 Wind/solar power is neither flexible nor 
storable

 All other sources are flexible │ 12
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The European power market is deeply integrated

Energy-Charts.info; Last Update 13/08/2026 https://www.entsoe.eu/data/map/

Entso-e transmission system map
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Gas price (still) impacts power price
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During the energy crisis ACER suggested several 
measures
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NB: “Renewable share” does not include nuclear

Renewable share of electricity load in 2026

Europe has come quite far in its energy transition

Energy-charts.info; Last update 13/08/2026

72% of power generation in 2024 
came from “emission free” energy

5022

23

Energy Mix in Europe - 2024 (EU-27, UK, 
NO, CH)

Renewable Nuclear Fossil
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Solar and wind installed capacity in Spain

Source: Nord Pool, 17 April 2026



│ 19Source: Nord Pool, 14 November 2025

Doubling of renewable energy next 4 years in key 
EU countries
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Many more hours close to zero in France in the 
beginning of the year

Source: Nord Pool, 14 March 2026



Increase in renewables leads to new challenges 
for investment

Lion Hirth, 2026, hirth@neon.energy



│ 22

Dunkelflaute – Dunkel, meaning “dark” in German

• Supply drops: Wind turbines slow down. Solar panels 
don’t produce in the dark, and during the winter there 
are few hours of sunlight per day.

• Demand surges: Low wind periods during winter often 
coincide with low temperatures, increasing the demand 
for heating.

• Unlike hitzeflaute (the summer equivalent), dunkelflaute 
can lead to consistently high prices throughout the day, 
without the intraday price spreads associated with 
hitzeflaute.

• Country-specific effects: Germany is severely 
impacted due to the high combined penetration of both 
wind and solar power.

Flaute – German for “lull”, a state of little wind

Hitzeflaute and dunkelflaute is the new reality

Hitzeflaute – Hitze, meaning “heat” in German

• Supply drops: Wind turbines slow down. Nuclear plants 
cut output as cooling water gets too hot. Gas plants lose 
efficiency above 30°C. Solar panels produce less when 
overheated.

• Demand surges: increased use of air conditioning and 
cooling pushes consumption up.

• Ramping costs: as the sun sets, solar output drops 
sharply — in Germany, up to 1 GW every five minutes 
— forcing gas and coal plants online at premium cost.

• Huge spreads: midday prices often collapse to zero or 
negative, while evenings spike to €200–250/MWh.

• Country-specific effects: France struggles as nuclear 
plants along rivers face cooling restrictions. Germany 
sees extreme evening price ramps due to heavy solar 
penetration.
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Traded volumes traded closer to delivery, hence 
massive growth in Intraday volumes
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• The European market has historically been “energy only”

• Sentiments gradually changed over last years, fuelled by 
the energy crisis in 2022

• Several countries are considering, or actively developing 
capacity mechanisms

• Challenge remains in creating capacity mechanisms that 
are technology agnostic to enable low emission capacity 
sources

Capacity mechanisms are 
on the rise

Image: ACER monitoring report 2025



│ 25Source: *European Commission

Our biggest strength: The European power market - 
deeply interconnected and integrated 

 European countries are interconnected within 
single day-ahead and intraday markets.

 The European electricity market is the largest 
integrated electricity market in the world. 

 An integrated EU energy market is the most 
cost-effective way to ensure secure, 
sustainable and affordable energy supplies to 
Europeans.

 The EU internal energy market saves consumers 
€34 billion annually (2022 data) and with deeper 
integration, this could rise to €40-43 billion by 
2030*.

 Broad Geographical Scope • 77 bidding zones 
(including virtual Bidding Zones), • 30 TSOs • 16 
operational NEMOs. Large Traded Volume and 
Value • 1 840 TWh traded in 2024 → 5 TWh daily 
(on average) 

https://energy.ec.europa.eu/topics/markets-and-consumers/electricity-market-design_en


Questions?

Thank you for your attention!
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