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THE NEED FOR FLEXIBILITY IS GROWING

Projected changes in wholesale prices from 2010 to 2030

Varying types of 
flexibility are needed
Capabilities and system 
needs will evolve
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Projected generation on a sunny day across N Europe in 2030

With new forms of generation. prices and dispatch patterns will be dictated by 
wind and solar
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Four main sources:
1. Flexible generation

2. Increased 
interconnection

3. Demand Side 
Response (DSR)

4. Electricity storage
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What is the requirement for flexibility?
Decarbonisation increases need for flexibility

What is the impact of capacity mechanisms?
Risk paying for the wrong technology

How can flexibility be traded across borders?
Implementation of EU ‘Target Model’ 

Who needs to buy flexible capability?
Greater balance responsibility, especially RES

MARKETS MUST ADAPT TO VALUE FLEXIBILITY

European electricity markets must allow trading across all timeframes (including
intraday), to permit volume risk to be managed as well as price risk

Existing ‘wide’ capacity mechanism

Existing ‘narrow’ capacity mechanism

Proposed capacity mechanism

Projected difference between day-ahead and out-turn (GB)Projected 2030 wholesale electricity prices in Northern Europe

How much cross-zonal capacity is 
available for sale in each timeframe?

What are the mechanisms and rules 
for selling cross-zonal capacity?

How much harmonisation of balancing 
and imbalance arrangements?
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INSTEAD OF FLEXIBILITY, EUROPE IS REWARDING CAPACITY 
(BUT NOT ACROSS BORDERS)

4

GB
Developing capacity 

auctions

SEM
Ongoing price-based 
capacity mechanism, 

I-SEM UNDER 
CONSTRUCTION

France
Call for tender; 

Capacity obligations 
being developed

Portugal
Price based capacity 
mechanism for new 

units

Spain
Current price based 
capacity mechanism 
being re-developed

Italy
Proposals to replace 
current mechanism 

with reliability contracts

Greece
Transitional price based, 
enduring quantity based 

capacity mechanism

Germany
Discussions about 

introduction of national 
capacity mechanisms; 

Grid stability reserves in 
south since 2011

Poland
Proposals for new market 
with capacity mechanism 

Sweden & Finland
Strategic reserve 

supplements energy only 
market

Belgium
Tenders for new CCGT

Strategic reserve
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CAPACITY MECHANISMS APPEAR INEVITABLE –
WHAT ARE THE KEY DESIRABLE FEATURES?
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Avoid replacing market risk with regulatory risk 
(decentralise decisions where possible)

Market based rewards for services provided
(recognising that services differ, and values change)

Effective entry and exit incentives, credible to investors 
(no guarantee of survival for uneconomic assets)

Support effective demand side participation 
(‘smart’, dispatched, and ad hoc price response)

Permit effective cross border trading and investment in all 
timeframes: forward, day-ahead, intraday, Balancing

Avoid emphasising long-term stability at the expense of 
short term efficiency (migrate to a market solution)

and
Satisfies 

EC guidelines

Schemes must be adaptable: accommodate trading with neighbours, respond to market 
changes, and deliver a pathway to a fully market based system
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VALUING CAPABILITY THROUGH TRADING OPTIONS 
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Trading Energy Options would enhance risk management and create the possibility 
to open the intraday and balancing markets to cross border trade

Study objective was to find the most efficient way of facilitating European goals for decarbonisation 
through incentives for all market participants based on ‘market’ values, with ‘simultaneous’ 

optimisation across locations and timeframes

Energy OptionsBalance responsibility and 
marginal pricingN
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Electricity market participants (in 
some markets) do not place ‘true’ 
value on having access to flexible 

capability

Need tools to allow buyers and 
sellers of flexibility to better 

manage price and volume risks in 
low-carbon future

Reserve procurement by TSO 
(single buyer) does not facilitate 

innovative approaches to 
provisions

Innovative procurement 
and provision of reserve

No market-based mechanisms to allocate cross-zonal capacity between use 
of for energy and use for flexibility

Cross-border trading of 
energy options

1 2 4

3
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WHY HAVE MARKETS FOR FLEXIBILITY NOT EMERGED?
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Market circumstances and also regulatory factors affected the rise of flexibility 
need

• The market need for flexibility trading has traditionally been low 
• Although RES curtailments occur in Germany, Spain, Denmark, Ireland
• Volume risk is a new concept which has not yet been fully priced (especially intraday)
• Flexibility is not yet scarce

• Limited incentives for players to balance 
• RES often exempted from balance responsibility
• Flattened intraday and imbalance prices (Short Run Marginal Costs, TSO actions, 

non-marginal pricing)

• Limited cross border opportunities
• Capacity often fully used at day ahead stage, not available 

intraday

• Meanwhile, effort is spent developing capacity mechanisms 

Source: EURELECTRIC
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Contact:
Stephen Woodhouse, stephen.woodhouse@poyry.com
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COPYRIGHT©PÖYRY 9

APPENDIX
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WHY CAPACITY MECHANISMS?
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Capacity mechanism are typically introduced to help resolving market failures 
(temporary? perceived?)

• Fundamental economic problem for 
electricity generation 

• there is sometimes scarcity in respect of 
energy, capacity and reserve

• Energy prices rise when demand is 
higher (energy is more scarce)

• winter prices tend to be higher than 
summer prices

• day-time prices tend to be higher than 
overnight prices

• Capacity also has a value for 
meeting capacity (or reserve) needs

• (theoretically) if there is no scarcity, 
there is no value for capacity

• highest capacity prices should be at 
periods of tightest capacity margin

• But energy price spikes typically lead to 
regulatory/Government intervention to 
dampen prices

Generation investment is 
lumpy

New capacity can only be put 
down in incremental chunks

Insufficient capacity means 
loss of load

Undesirable outcome for 
policy makers / government

Users/policy makers tends to have preference for too much 
capacity rather than too little to ‘keep the lights on’

• Accentuated by sharp  (non-linear) increase in likelihood of 
loss of supply as capacity margin falls towards zero

• But ‘too much’ capacity reduces its value…
• Key conundrum…how  will capacity be  rewarded ? 

Scarcity issue Shortfall or excess of capacity?



COPYRIGHT©PÖYRY

SYSTEM CAPABILITY
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System capability needs to address three key interrelated requirements, but how do 
we define system needs and solutions?

Future systems

Security

Affordability

Sustainability

• How can we define security standard in a consistent manner
• Is flexibility separate from capacity? 
• Do all capacity types have the same value?
• Can correctly remunerated reserve solve the problem?
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OVERARCHING ISSUE – DO WE NEED CAPACITY, OR 
‘CAPABILITY’?
How flexible?  Do we even know this yet?  There is a strong risk that buying 
"capacity" will not deliver what is actually required.

1212

Main challenges

However:

• Political requirement for security of supply is often greater than the economic requirement (national 
self-determination of security of supply and generation mix is enshrined in the Lisbon Treaty) 

• Varies between countries (hence the proliferation of national schemes)

• Politics trumps economics and can’t be assumed away!

• How to value the appropriate product?

• How to avoid replacing market risk with regulatory risk?

• How to ensure that demand faces appropriate prices at the peak (noting that capacity payments 
tend to damp the peak prices and encourage 'too much' peak demand)?

• How to avoid cross-border distortions in energy trading and also in investment decisions?

20 MAY 2014

We need to pay for capability, and decentralised capacity markets can be designed in ways 
which support rather than distort cross border trading and value for flexibility

FLORENCE FORUM
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VALUING CAPABILITY THROUGH TRADING OPTIONS 

20 MAY 2014
FLORENCE FORUM 13

Trading Energy Options would enhance risk management and create the possibility 
to open the intraday and balancing markets to cross border trade

Study objective was to find the most efficient way of facilitating European goals for decarbonisation 
through incentives for all market participants based on ‘market’ values, with ‘simultaneous’ 

optimisation across locations and timeframes

Energy OptionsBalance responsibility and 
marginal pricingN
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Electricity market participants (in 
some markets) do not place ‘true’ 
value on having access to flexible 

capability

Need tools to allow buyers and 
sellers of flexibility to better 

manage price and volume risks in 
low-carbon future

Reserve procurement by TSO 
(single buyer) does not facilitate 

innovative approaches to 
provisions

Innovative procurement 
and provision of reserve

No market-based mechanisms to allocate cross-zonal capacity between use 
of for energy and use for flexibility

Cross-border trading of 
energy options

1 2 4
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Arrangements for recovering the costs of reserve procurement can 
dampen imbalance (and intraday) prices

• On average, hours of contracted 
reserve utilisation in GB are high 
compared to the low frequency of 
high energy prices > £300/MWh, 
• Contracted reserves, which guarantee 

operating reserves, (STOR) are called 
~50 to 100 hours per year

• Whilst day prices exceed £300/MWh 
for less than 2 hours per year on 
average

• This indicates that the market may 
be utilising contracted reserves 
instead of purchasing energy from 
the intra-day market.

• STOR  may thus be acting as a 
cap to the wholesale electricity 
price ~£250/MWh 
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Typical range of reserve
utilisation prices 

APX-UK price (£/MWh)
Source: Elexon, 2004 to present

In this example, contracted reserves act as a cap on the within-day market price in
GB – Ofgem’s proposals on imbalance arrangements seek to ensure the use of
reserve is reflected in imbalance prices

1
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Trading energy options can help market participants manage price 
& volume risk close to real time…
…energy options can cover different ‘definitions’ of flexibility – the closer to real
time the option expires, the greater the flexibility required

1515

Why sell an option?
(Even with liquid near-term 
markets with cross-border 

access)

manage exposure to 
increasingly volatile prices 
close to real-time (possibly 

subject to intervention)

provide an upfront revenue 
stream that reduces the risk of 

offering flexibility 
(i.e. not committing resource 

earlier)

Increasing price risk (Projected 2030 wholesale electricity 
prices in Northern Europe)

Increasing volume risk :(Projected difference between 
day-ahead and out-turn (GB))

Why buy an option? 
(Even with liquid near-term 
markets with cross-border 

access)

manage exposure to 
increasingly volatile prices 

close to real-time

act as an ‘insurance’ against 
volume risk (i.e. the energy 

not being there when 
needed) 

2
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Optimisation across timeframes is a major issue for flexibility –
commit the resource now or hold it for later contingencies?
Resources can be generation, storage, cross-zonal transmission or demand-side

Overall welfare optimisation 
through market-based mechanisms

Resources in Country A 

Forward

DAM

IDM

Balancing

Resources in Country B

Forward

DAM

IDM

Balancing

Cross-zonal
capacity

3
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How is interconnection capacity currently priced?
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€/MWh

MW

SNL

DNL

SNO

DNO

€10

€ 50

€ 40

3

Interconnector price is based on energy arbitrage value, but there is no means of
pricing intraday
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… how could intraday interconnection capacity be priced?
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€/MWh

MW

SNL

DNL

SNO

DNO

€12

20MW

€ 50

€ 40

3

Intraday capacity could be traded as an explicit product (interim), alternatively
(later?) through trading of energy options as a basis for ‘co-optimisation’
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Innovative procurement and provision of reserve…

19

Problems with 
standardised products

• There is no value for 
extra flexibility (1a)

• Some services have 
value although they 
do not fit the standard 
product definitions (6) 

• There may be 
cheaper solutions for 
TSOs (5 + 6 + 7)

4

€/MW

time
5sec 15sec 30sec 15min 30min

1

2

5

6

7

3

4

Legend

1a

Service fits standard products

Service does not fit standard products

With appropriate definitions of balancing services, a better result than “common
merit orders” is possible
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… thanks to the development of a very granular set of Standard 
Products

20

4

Pöyry’s proposal will allow the development of a very granular set of standard
products
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M
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Preparation
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Ramping 
period

Deactivation 
period

Max 
quantity

Min quantity

Min and max 
period of 
delivery

Granular products

• The technical 
characteristics can be 
used to produce the 
‘envelope’ of delivery by 
providers

• Resources can be 
generation, storage, 
cross-zonal transmission 
or demand-side 

• Our proposed solution is 
to allow the development 
of a very granular set of 
Standard Products

• The volumes of bids and 
offers from a provider can 
follow closely the shape of 
the ‘envelope’

20 MAY 2014
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WE SEE OUR OVERALL SOLUTION AS SUPPORTING THE FULL 
IMPLEMENTATION OF THE SPIRIT OF THE TARGET MODEL

21

A set of changes is required taking into account different starting points

Balancing and 
imbalance 
arrangements

Energy options Cross-border 
trading of energy 
options

Innovative 
procurement and 
provision of 
reserve

Can be 
implemented 
with draft NCs?

Yes
but provisions could 
be strengthened

Yes
but there are no 
specific references in 
place

Yes
but there are no 
specific references in 
place

No
changes to the 
definition of Standard 
Products

Can it be done 
with existing 
products?

Possibly
depending on the 
need for new tools to 
mitigate price and 
volume risk

No
energy options do 
exist but are not 
widespread (on a 
European level)

No
energy options do 
exist but are not 
widespread (on a 
European level)

No
more granular reserve 
products

Can it be done 
with current 
systems?

Possibly
depends on national 
arrangements for 
producing LRMC-
based balancing  
prices

Possibly
on a national level 
energy options could 
be exchanged OTC

No
exchange-based
trading of options

No
changes to 
procurement 
processes

1 2 43
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PÖYRY MANAGEMENT CONSULTING – ENERGY 

20 MAY 2014
FLORENCE FORUM 22

Europe’s leading specialist energy 
management consultancy.

Offering expert advice from strategy to 
implementation on policy, regulation, 
business operations, financing and 
valuation and sustainability.

Providing in-depth market analysis and 
strategic insight across Europe.

Over 250 energy market experts 
in 16 offices across Europe and beyond:

(c) grafikdienst.com

Pöyry offices

Pöyry Management Consulting offices

Düsseldorf
Helsinki
London
Madrid
Milan
Moscow
Oslo
Singapore

Oxford
Stockholm
Paris
Vienna
Villach
Zurich
Dubai
Bangkok
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