EEEEEEEEEEEEEE

Price sensitivity of the
German GHG quota

Prepared by Aurora Energy Research for Strommarkttreffen
18 October 2024

© Aurora Energy Research Ltd. - CONFIDENTIAL




About Aurora

Aurora provides market leading forecasts & data-driven intelligence

for the global energy transition
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About Aurora

Our market leading models underpin a comprehensive range of AURSRA

seamlessly integrated services to best suit your needs

Advisory
Access tailored expert advice
and analytics for your crucial projects
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Software Solutions

Make standard analysis bespoke
through direct access to our models

Subscription Analytics
Receive regularly updated forecasts,
sample investment cases and

timely deep-dives

Models & Data

Market-leading models for power, gas,
hydrogen, carbon, oil & coal markets

Trusted advice and dedicated support for strategy,
investments, transactions and policy engagement

1,400+ projects globally

Unique Saa$S subscriptions to create your own scenarios
and asset-specific investment cases

150+ company licenses

Industry-standard outlook reports, bankable price
forecasts and strategic insights for power and commodities

750+ subscribing companies

Proprietary and continuously updated cutting-edge
models populated with highest quality curated datasets

Developed over 10 years, 40+ dedicated modellers
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Price sensitivity of the German GHG quota

GHG quota in a nutshell: Cap-and-trade system to decarbonize the AURSRA
German transport sector

Goal of the German GHG quota market: Reduce carbon emissions in the transport sector by issuing tradable GHG reduction certificates for alternative fuels.

GHG quota demand GHG quota supply
= QOil companies have to reduce fossil fuel emissions by a predefined quota. » The quota obligation can be supplied by three main types:
» They can either reduce emissions or purchase quotas on the market. - Biofuels used in transport sector
» The required emission reductions are calculated by multiplying a base value - Electromobility
by the amount of fuels used in transport. - RFNBOs! (e.g. hydrogen) in transport sector or refineries
Regulation for GHG reduction determines the demand for “GHG Quotas” GHG quota price
% of reference value? €/t COy,
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1) Renewable fuels of non-biological origin, the electricity used to produce the fuels needs to be produced from non-biofuel renewables 2) The reference value is defined as the base value (94.1 kgCO2eq/GJ) multiplied by the energy content of fuel used in the
transport sector.
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Price sensitivity of the German GHG quota

We model the GHG quota market based on a demand-supply balance
and the short-run marginal costs of different supply options

lllustrative merit-order for forecasting the fulfilment of the GHG quota

Quota price
€/t COy,

- §aY transport
13 personal
B Hydrogen fuel cells
Hydrogen refineries
B synthetic fuels
2 Il Biodiesel Waste
Bioethanol Corn
Il Biodiesel Advanced Waste
I Bioethanol Wheat
Bioethanol Sugar Beets

The demand will determine the .
price: it is influenced by fuel
consumption, upstream emission
reductions and surplus quotas
from previous years.

Bioethanol Rye
I Bioethanol Sugar Cane
B HVO Waste

Biodiesel Sunflower
I Biodiesel Rapeseed

Quota quantity
Mt CO,,,

Sources: Aurora Energy Research

AUR < RA

lllustrative

Forecast methodology

1 Demand
= Starting point is historic

consumption of Diesel &
Gasoline; Forecast based on
assumptions about vehicle stock
Upstream emission reductions
(until 2024) and surplus quotas
reduce the demand

2 Supply
= Bjofuels:

— based on feedstock prices,
input intensity, specific
emission reductions and min./
max. shares of biofuels

= EVs:

— Based on EV stock
assumptions and Aurora’s
forecast on emission intensity
of electricity

= Hydrogen/SynFuels:

— Based on refinery demand
and Aurora’s expectation of
H, production and SRMC
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Price sensitivity of the German GHG quota

The GHG quota price sensitivity is an insightful measure to identify AURSRA
risks and opportunities for policymakers and market actors

Historical THG-Quota price Price sensitivity of the GHG quota

€/tCO, )
= Questions to target:

700 — How sensitive is the GHG quota price to changes in the supply of
fulfilment options?1
600 -=-=-=--=---------— - mmm e ——mm————m— - Penalty — What does this price sensitivity imply for policymakers, regulators, and
GHG quota market participants?
500 = We measure GHG quota price sensitivity of three key fulfilment options:
(-85%)
82/
400
*J"ﬁ Number of registered EVs
300
200 i Supply of biofuels
100 v
0 H 9 Hydrogen use (refineries, fuel cells, synthetic fuels)
Pre-2019 2019- 1 10 20 30 40 50 10 20 30 40 Calendar
range 2022 range 2023 2024 week

1) The supply of fulfillment options refers to the various sources through which oil companies can obtain GHG reduction quotas to meet their emission reduction obligations, e.g. quotas from EV owners, biofuel and hydrogen producers or direct emission
reduction projects.

Sources: Aurora Energy Research, UBA CONFIDENTIAL 6



Price sensitivity of the German GHG quota

The GHG quota price is more sensitive to supply decreases than
increases and reacts most to a decrease in EV uptake

Approach to compute GHG quota price sensitivity

1.

Increase/decrease fulfilment option by 10%.

2. Compute average price effects covering all years from 2024 until 2030.

Average GHG quota price sensitivity, 2024-2030
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B 10% increase in fulfilment option

The GHG quota
price is highly
sensitiveto a
decrease in EV
uptake, since
this indirectly
also affects the
demand side.

-5

49

The GHG quota
price reacts
sensitively to an

supply, as has
been
demonstrated by
the palm oil

increase in biofuel

scandal

EV uptake
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10% decrease in fulfilment option
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Price sensitivity of the German GHG quota

Policy changes should be carefully designed and implemented for the
GHG quota to set the right incentives for market participants

Implications of the GHG quota price sensitivity

m Policymakers
Careful design in GHG quota instruments -especially regarding EV related fulfillment options

Regulators

.3)

Dedicate more resources to adequate monitoring to maintain trust in the system and avoid volatility

Suppliers of fulfilment options

Potential business upsides from selling quotas can be high but are likewise risky given the sensitivity of the GHG quota price

Fuel producers

v K

The high sensitivity of the GHG quota leading to high prices strengthens incentives to decarbonize

AURSRA
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Disclaimer and Copyright AURSRA

General Disclaimer

This document is provided "as is" for your information only and no representation or warranty, express or implied, is given by Aurora Energy Research Limited and its
subsidiaries Aurora Energy Research GmbH and Aurora Energy Research Pty Ltd (together, "Aurora"), their directors, employees agents or affiliates (together, Aurora’s
"Associates") as to its accuracy, reliability or completeness. Aurora and its Associates assume no responsibility, and accept no liability for, any loss arising out of your use of
this document. This document is not to be relied upon for any purpose or used in substitution for your own independent investigations and sound judgment. The information
contained in this document reflects our beliefs, assumptions, intentions and expectations as of the date of this document and is subject to change. Aurora assumes no
obligation, and does not intend, to update this information.

Forward-looking statements

This document contains forward-looking statements and information, which reflect Aurora’s current view with respect to future events and financial performance. When
used in this document, the words "believes", "expects”, "plans”, "may", "will", "would", "could", "should", "anticipates”, "estimates", "project"”, "intend" or "outlook" or other
variations of these words or other similar expressions are intended to identify forward-looking statements and information. Actual results may differ materially from the
expectations expressed or implied in the forward-looking statements as a result of known and unknown risks and uncertainties. Known risks and uncertainties include but
are not limited to: risks associated with political events in Europe and elsewhere, contractual risks, creditworthiness of customers, performance of suppliers and
management of plant and personnel; risk associated with financial factors such as volatility in exchange rates, increases in interest rates, restrictions on access to capital, and
swings in global financial markets; risks associated with domestic and foreign government regulation, including export controls and economic sanctions; and other risks,

including litigation. The foregoing list of important factors is not exhaustive.

Copyright
This document and its content (including, but not limited to, the text, images, graphics and illustrations) is the copyright material of Aurora, unless otherwise stated.
This document is confidential and it may not be copied, reproduced, distributed or in any way used for commercial purposes without the prior written consent of Aurora.
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