
Titelmasterformat durch Klicken 

bearbeiten
• Textmasterformate durch Klicken 

bearbeiten

• Zweite Ebene

• Dritte Ebene

• Vierte Ebene

• Fünfte Ebene

1

Reinhard HAAS,

Energy Economics Group,

TU Wien

CZ-AT summer school, May 2024

NEW CHALLENGES IN 
ELECTRICITY MARKETS



Titelmasterformat durch Klicken 

bearbeiten
• Textmasterformate durch Klicken 

bearbeiten

• Zweite Ebene

• Dritte Ebene

• Vierte Ebene

• Fünfte Ebene

2

CONTENT:

1. Introduction: Motivation

7. Conclusions

2. How prices in ele markets come about

6. Retail markets: Towards prosumagers and

energy communities

2

4. Capacity payments vs Flexibility

5. Electricity prices

3. The key term of the future: Residual load



Titelmasterformat durch Klicken 

bearbeiten
• Textmasterformate durch Klicken 

bearbeiten

• Zweite Ebene

• Dritte Ebene

• Vierte Ebene

• Fünfte Ebene

3

* Europe: The clean energy package →

RE-Power → FIT for 55%

1. INTRODUCTION

Motivation:

* It is not possible to force variable

renewables into the system

* Strong desire of more and more

customers to participate in electricity supply

3

* Highly volatile electricity prices
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MAJOR ISSUES: 

* Better protected and empowered 

consumers; 

* energy market integrity and transparency 

(ACER) ; 

* A competitive European industry

with predictable energy costs

* Long-term contracts: PPAs and CfD

* integration of renewables
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Electricity generation EU-28 

Stagnation
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1997: 1 %

2020: 21 %

(preliminary)
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EU-28: Electricity generation

from „new“ RES 
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Electricity generation EU-27

Natural gas 

solids

nuclear

Renewables

Wind
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Austria

11Increase 2004-2021: 13 TWh 
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Czech Republic

12Increase 2004-2021: 8 TWh 

PV
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Czech Republic vs Austria

13

Austria: 

Czech Republic

Increase renewables 2004-2021: 13 TWh 

= Increase of 30 %

Increase renewables 2004-2021: 8 TWh 

= Increase of 290 % (!)
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2 HOW PRICES IN ELECTRICITY  

MARKETS  COME ABOUT 
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AT, DE, FR, CZ, PL 

→ One market

Development of electricity prices

in Europe up to 2016 (1)

Italy

Nordpool
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WHY? 

STMC = 0! 
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Spot market price electricity  Germany

Photovoltaics

PV AFFECTS THE 

ELECTRICITY MARKET 

PRICE IN GERMANY

On-peak time: Low 

electricity prices!

Structure of electricity generation over a day 
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Price with PV!
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Supply and Demand 2030

Demand

RES Production

> Demand

RES Production

< Demand

22
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3. Key term of the future:

Residual load

Excess electricity

Under coverage

Residual load = Load – non-flexible generation   
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What do you think about renewables

in the energy system?
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CATEGORIES OF „PROBLEMS“:

1. Prices decrease to Zero (or below) at a 

number of days;

2. Lacking contribution margin to fixed costs

3. On how many days will we face high and on 

how many dayslow prices?
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Classified residual load

Under coverage

Surplus due to 

excess 

generation 

2016

2030
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Under coverage

Excess 

production

How to cover?

Classified residual load 
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By a regulated capacity „market“ ?

or

By competition between supply-side and 

demand-side technologies (incl. storages 

and grid)?

4. Capacity payments vs

Flexibility
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Comparison
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THE CORE PROBLEMS  
OF CAPACITY PAYMENTS

All regulatory capacity payments for power plants 

distort the EOM and  lead to wrong price signals

for all other options

Price peaks at times of scarce resource should

revive the markets and lead to effective

competition

strive to retain system resource adequacy by

correct price signals
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5 DEVELOPMENT OF ELECTRICITY 
PRICES 
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AT, DE, FR, CZ, PL 

→ One market

Development of electricity prices

in Europe up to 2016 (1)

Italy

Nordpool
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Development of day-ahead electricity 

prices in Europe per year (2)

Nordpool 

Italy Price

recovery
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Factor 10 

Today: ???  € /MWh
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6. RETAIL MARKETS: TOWARDS 
PROSUMAGERS

AND ENERGY COMMUNITIES

37



Titelmasterformat durch Klicken 

bearbeiten
• Textmasterformate durch Klicken 

bearbeiten

• Zweite Ebene

• Dritte Ebene

• Vierte Ebene

• Fünfte Ebene

3838

Costs of PV  

Grid parity: PV-costs and household
electricity prices  

Austria

Germany 

Grid parity

Czech Republic 
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Eigenverbrauchsanteil:
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Koordinierte und nicht 

koordinierte Speichernutzung
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Bidirectional tariffs (and prices)

for Power and energy
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Energy Communities 
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Flexibility options

Grid Prosum

-agers

STO

New Thinking: Making the electricity
system more democratic

Supplier

G4

G1

G2

G3

G5

STO

STO

Energy

communities

??? 

43
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• A more democratic system allows customers

to participate in supply, storage and DSM

• New market design (s) ? 

• most urgent: exhaust full creativity for flexibility

of all market participants

• How to recover the investment costs of variable

renewables if P=0?

• Diversification of back-up systems for supply

security ?   

7. CONCLUSIONS 


