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PPAs have been an attractive route to market for renewable projects in Europe
But less than 1% of total PPA capacity contracted include energy storage
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So far 7 hybrid PPA contracts are signed across 4 markets, along 2 tolling agreements
That said, contracted capacity is expected to accelerate as the pricing landscape for renewables changes
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" " Contract year: 2024 +
(_HybridPPA ] [ Tolling | Contract year: 2023 N A y KL

) S Capacity: 568 MW/920 MWh storage
. High potential hybrid storage PPA Capacity: 55 MW solar + 40 MW storage 4
markets Seller: DIF Capital, ib Vogt Offtaker: Engie
Contract details: Solar PPA & Storage

Seller: Gresham House Offtaker: Octopus Energy

' 1 Contract details: Tolling agreement 2 years

Contract year: 2024 A Optimisation Agreement

Capacity: 66 MW solar + 50 MW stora e'4|*' Ara
pactty o g Contract year: 2024 lF

Seller: DIF Capital, ib Vogt Offtaker: EDF

Capacity: 100 MW/330 MWh storage

Contract details: Solar PPA & Storage Seller: Penso Power Offtaker: Shell

L Optimisation Agreement

Ve

Contract details: Tolling agreement 7 years

Contract year: 2022

Contract year: 2023

Capacity: 9 MW solar + 1.5 MW storage -
Capacity: 6.5 MW solar + Undisclosed

Seller: AMPYR Solar Eu Offtaker: Edinburgh Airport

storage
Contract details: Private solar & storage PPA g . ]
\_ Seller: Green Genius Offtaker: Carlsberg Group
Contract details: Energy-as-a-service PPA
Contract year: 2021 ‘ ' ~
N
Capacity: 100 MW solar + 20 MW storage Contract year: 2022 .
Seller: ZE Energy Offtaker: Soregies ' . Capacity: 5.1 MW solar + 1.7 MW storage
Contract details: Private solar & storage PPA Contract year: 2021 Seller: Green Energy 3000 Offtaker: EDF Group
. Capacity: 7.2 MW Contract details: Solar PPA & Storage
Source: Wood Mackenzie Seller: Juwi & MVV Trading Offtaker: CEE group Optimisation Agreement
y Wood Contract details: Co-located wind + storage PPA
Mackenzie




Storage contracting will become widespread across Europe, after being the main
route to the market in the US over the past years
Contract terms depends on use cases as well as the risk appetite of owner and offtaker

Storage contracting
|
Optimisation services

Different types of storage contracts

Optimisation Optimisation . : : :
services services with Physical tolling Virtual tolling
revenue sharing
: . . Fixed Variable Top and bottom
Floor price Profit sharing settlement settlement settlement

m mgggenzie



Europe energy storage investment outlook 2024

In Europe, utilities, energy power producers and industrial players will be the most
interested parties in energy storage offtake contracts

However, adding energy storage to PPA and offtake contracts comes with different motives

Share of offtaker type (all Europe deals), 2023

I utility
I Technology & data [l Power and energy producers
B Retail and services [l Others

I ndustry

y Wood
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Category Example Motivation to Preferred Contract
include storage type
Industry Manufacturing, Peak shaving, 24/7 Virtual tolling (variable
chemical demand matching settlement), hybrid PPA
Technology & data Data centers Peak shaving, 24/7 Virtual tolling (variable

demand matching

settlement), hybrid PPA

Retail and services

Supermarkets

24/7 demand matching

Virtual tolling (fixed
settlement), hybrid PPA

Utility

Utility companies

Grid-services, firming
and ramp control

Optimisation, physical
tolling

Power and energy
producers

IPP, Oil and gas
companies

Grid-services, firming
and ramp control

Optimisation, physical
and virtual tolling

Less interest

Larger interest




Disclaimer

These materials, including any updates to them, are published by and remain
subject to the copyright of the Wood Mackenzie group ("Wood Mackenzie"),

or its third-party licensors (“Licensors”) as relevant, and are made available to
clients of Wood Mackenzie under terms agreed between Wood Mackenzie and
those clients. The use of these materials is governed by the terms and conditions
of the agreement under which they were provided. The content and conclusions
contained are confidential and may not be disclosed to any other person without
Wood Mackenzie's prior written permission. Wood Mackenzie makes no warranty
or representation about the accuracy or completeness of the information and data
contained in these materials, which are provided 'as is'. The opinions expressed

in these materials are those of Wood Mackenzie, and do not necessarily represent
our Licensors’ position or views. Nothing contained in them constitutes an offer

to buy or to sell securities, or investment advice. Wood Mackenzie's products do
not provide a comprehensive analysis of the financial position or prospects of any
company or entity and nothing in any such product should be taken as comment
regarding the value of the securities of any entity. If, notwithstanding the foregoing,
you or any other person relies upon these materials in any way, Wood Mackenzie
does not accept, and hereby disclaims to the extent permitted by law, all liability
for any loss and damage suffered arising in connection with such reliance.

Copyright © 2024, Wood Mackenzie Limited. All rights reserved.
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Europe +44 131 243 4477
Americas +1 713 470 1700

Asia Pacific +65 6518 0888

Email contactus@woodmac.com
Website www.woodmac.com

Wood Mackenzie™ is a trusted intelligence provider, empowering decision-makers with unique insight on the
world’s natural resources. We are a leading research and consultancy business for the global energy, power
and renewables, subsurface, chemicals, and metals and mining industries.

For more information visit: woodmac.com

WOOD MACKENZIE is a trademark of Wood Mackenzie Limited and is the subject of trademark registrations
and/or applications in the European Community, the USA and other countries around the world.
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