Key drivers of carbon prices

25 June 2020

BRADLEY STEEL, MOSTYN BROWN

AF POYRY



INTRODUCTION

DISCLAIMERS AND RIGHTS

NOTHING IN THIS REPORT IS OR SHALL BE RELIED UPON AS A PROMISE OR REPRESENTATION OF FUTURE EVENTS OR RESULTS. AFRY HAS
PREPARED THIS REPORT BASED ON INFORMATION AVAILABLE TO IT AT THE TIME OF ITS PREPARATION AND HAS NO DUTY TO UPDATE THIS
REPORT.

AFRY makes no representation or warranty, expressed or implied, as to the accuracy or completeness of the information provided in this report or
any other representation or warranty whatsoever concerning this report. This report is partly based on information that is not within AFRY’s
control. Statements in this report involving estimates are subject to change and actual amounts may differ materially from those described in this
report depending on a variety of factors. AFRY hereby expressly disclaims any and all liability based, in whole or in part, on any inaccurate or
incomplete information given to AFRY or arising out of the negligence, errors or omissions of AFRY or any of its officers, directors, employees or
agents. Recipients' use of this report and any of the estimates contained herein shall be at Recipients' sole risk.

AFRY expressly disclaims any and all liability arising out of or relating to the use of this report except to the extent that a court of competent
jurisdiction shall have determined by final judgment (not subject to further appeal) that any such liability is the result of the wilful misconduct or
gross negligence of AFRY. AFRY also hereby disclaims any and all liability for special, economic, incidental, punitive, indirect, or consequential
damages. Under no circumstances shall AFRY have any liability relating to the use of this report.

All information contained in this report is confidential and intended for the exclusive use of the Recipient. The Recipient may transmit the
information contained in this report to its directors, officers, employees or professional advisors provided that such individuals are informed by the
Recipient of the confidential nature of this report. All other use is strictly prohibited.

All rights (including copyrights) are reserved to AFRY. No part of this report may be reproduced in any form or by any means without prior
permission in writing from AFRY. Any such permitted use or reproduction is expressly conditioned on the continued applicability of each of the
terms and limitations contained in this disclaimer.
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Carbon pricing will be with us as long as climate change is a threat

Global temperatures are rising/extreme Cap & trade schemes are seen as the Carbon prices are now a crucial part of

weather getting more severe & frequent least-cost decarbonisation policy wholesale electricity prices
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COVID-19 and the EU’s new ambition both impact carbon prices

AFRY'’S Q2 CENTRAL SCENARIO PROJECTED CARBON PRICE CARBON PRICES DRIVERS
— COVID-19 impacts
— GDP level

— Decarbonisation targets |M

— Overlapping policies

— Carbon border adjustments

— Brexit "?',
2020 2030 2040 2050 2060 - Technology costs
—Q2 Central =—Historic — Potential inclusion of road

transport and shipping
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INTRODUCTION TO THE EU ETS

The EU ETS covers around a third of current emissions from the EU28+3

EU 2018 EMISSIONS

International
Heavy Industry Aviation Buildings Other Industry Aviation

Power District Heat Transport Agriculture Waste International

\ A } Shipping

ETS ESR

Excludes LULUCF
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INTRODUCTION TO THE EU ETS

A declining cap drives decarbonisation of the ETS sectors, but allowance
supply has exceeded emissions to date
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INTRODUCTION TO THE EU ETS

Fundamentals idea: prices are formed by those needed to drive abatement

Emissions, allowances, demand (Mt)
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Abatement costs in 2030 (2019€/t CO,)
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Note: baseline emissions assumes constant electricity intensity in line with expected 2018 power sector emissions if carbon price zero
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INTRODUCTION TO THE EU ETS

Historically, EU policy and key global events have affected the carbon price

Nominal €/t CO,
30
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COVID-19 IMPACTS

COVID-19 has had a minor impact on price compared to the financial crisis

Nominal €/t CO,
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COVID-19 IMPACTS

We use Aether: a fundamentals

INPUTS

Demand for abatement
* BAU emissions from:
+ power sector @B|D3
* industry and aviation
* EU ETS supply including
offsets and other policy inputs
e.g. MSR, cancellation

Supply of abatement
* Marginal cost and potential
volume of abatement by source:
* Fuel switching
» Low-carbon electricity/CHP
build and running patterns
Industrial sectors e.g.
refining, aviation

model of the EU ETS

Optimisation to
minimise cost of
abatement

OUTPUTS

EUA prices

Volume of abatement
Short-term fuel switching
in the power sector
Long-term power sector
abatement
Industrial abatement

Power sector carbon
emissions

MSR schedule and
cancellation

- Fundamentals model: estimate of where price should be

— Accounts for all market rules and adjustments
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COVID-19 IMPACTS

The MSR is designed to stabilise the allowance stock

Allowances in Circulation (TNAC, Mt)
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COVID-19 IMPACTS

MSR withdrawals respond to a demand shock
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* This treatment assumes no market response and simplifies behaviour by assuming the MSR responds from January following a compliance year. In practise, supply is affected
from September, delaying the impact slightly from that shown
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COVID-19 IMPACTS

The MSR dampens the impact of the Covid-19 demand shock

ASSUMED COVID-19 IMPACT ON INDUSTRY
Mt CO,
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* Arrows show price changes for reference to market changes; fundamental modelled prices are around 5 €/tCO2 lower than indicators
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COVID-19 IMPACTS

Key drivers include long-term impact of COVID-19 on demand and hoarding,
and MSR reforms

Long term
demand

Hoarding

Changes to the
MSR

Demand impact from 2024
less affected by MSR - bigger

impact on ETS balance

Some actors may be left with

larger permit stocks

Aviation excluded which
increases withdrawals —
160Mt correction today;
>400Mt in 2030.
We expect a change
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DECARBONISATION TARGETS

A tightening cap increases the demand for abatement

t CO, 2030 2050
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AFRY’s EU ETS target assumptions
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DECARBONISATION TARGETS

A tightening cap increases the demand for abatement
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AFRY’s EU ETS target assumptions
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DECARBONISATION TARGETS

European Green Deal: net-zero emissions across the whole economy by 2050

AFRY'S EU WHOLE ECONOMY TARGET ASSUMPTIONS TEMPERATURES WILL ONLY STABILISE WHEN WE REACH NET-
ZERO EMISSIONS
-20%
-30%
Current
-40% objective
-50%
-60%
-70%
Proposed net-
zero objective
-80% (includes
LULUCF*)
-90%
-100%
2020 2030 2040 2050

* Land-Use, Land-Use Change, and Forestry (LULUCF)
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DECARBONISATION TARGETS

The EU Commission has proposed to enshrine a whole-economy net-zero
2050 target into law, which has led to a change in our assumptions

WHOLE ECONOMY TARGETS

-40% - == Q1
Q2
Current

target
range

-50%

-60%

-70%

-80%

-90%
-100% Proposed

target
-110%
2030 2040 2050 2060
High =——Central —Low
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DECARBONISATION TARGETS

Prices are very sensitive to the cap level

2019 €/t CO,

2050 target:
90%

2030 target:
45%

2020 2025 2030 2035 2040 2045 2050 2055 2060
+/-10 %pts wm 4 /-5 %pts mmm+/- 3 %pts —Historic =——Q2 Price

Price variation with variation in legal cap
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OTHER POLICIES IN PLAY

German allowance cancellation could move prices +/- €3/tCO,

GERMAN COAL ALLOWANCE CANCELLATION
2019 €/t CO,

4 If all allowances are cancelled
3 /\
2
1
0
2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
'1 \
-2
3 If no allowances are
B cancelled
-4
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OTHER POLICIES IN PLAY

A carbon border adjustment will cause an increase in price as carbon
leakage is reduced

CARBON BORDER ADJUSTMENT
2019 €/t CO,

4

3

2 —

_ - This price increase is
1 P equivalent to that seen
- if steel imports to the
0 - EU had a CBA applied
2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040

-1
-2
-3
-4
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OTHER POLICIES IN PLAY

A no-deal Brexit would initially tighten EUA supply causing prices to rise

UK LEAVES EU ETS

2019 €/t CO,
4

UK is a net supplier so
the market tightens as
supply reduces

2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2 2035 2036 2037 2038 2039 2040

GDP impact
-3 reduces industrial
output, weakening
prices
-4
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OTHER POLICIES IN PLAY

The cost of industrial decarbonisation could also shift carbon prices

TECHNOLOGY COSTS CHANGE
2019 €/t CO,

4
3
2
1
0
2020 20 022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040
-1 If industrial
decarbonisation is 10%
more or less expensive,
-2 this has a similar impact —_—
to a policy chanM
-3
-4
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OTHER POLICIES IN PLAY

There is ongoing debate about including transport and shipping in the EU
ETS

EMISSIONS FROM DIFFERENT SECTORS IN 2018 FACTORS UNDER CONSIDERATION
1200 — There is strong support for shipping to join the
Currently included in the EU ETS r EU ETS, politically and from European ports,
| while the inclusion of road transport in the EU
( \ ETS is more controversial
1000
800
— Road transport has a much higher emissions
but also has a humber of existing policies to
600 1 ™  encourage its decarbonisation across many EU
countries
400
200 - In either case, it is likely that demand from
M these sectors would rapidly exceed supply,
pushing the price of carbon up
. m N
Power Industry Heat Aviation Road Shipping

transport
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CONCLUDING REMARKS

Decarbonisation targets are the major driver of carbon price as they dictate

allowance supply, while other policies can affect the price by a few euros

Net-zero by
2050

COVID-19 and
the MSR

Interacting
policies

Net-zero 2050 is being
considered but will be
challenging to achieve

Long term GDP impacts may
be more important than
short term

There is scope for an
extension of the EU ETS to
new sectors

31 2020-06-25| COPYRIGHT AF POYRY AB | KEY DRIVERS OF CARBON PRICES

A 2030 target of 50-55% is
being discussed

Changes to the MSR could
have a major impact

Overlapping decarbonisation
policies reduce the need for
ETS price drivers and can
strongly reduce carbon
prices




CONCLUDING REMARKS

Our carbon work — can we help?

CONCLUSIONS OUR SERVICES
EU and global climate policies are in flux, and there We can assess the impact of current and proposed
are many questions around the future of the ETS policy measures such as those in the EU Green Deal

We provide an external ‘challenge’ to internal views
and projections, to increase robustness and provide
and independent viewpoint

Businesses are exposed to carbon price risks and We help clients develop scenario-based disclosures
broader climate risks in many ways, both direct and and climate-resilient strategies

indirect

Climate change will directly affect the energy system Our modelling capability allows us to assess the
through changes to both demand and generation impact of climate and policy risks under a wide range
patterns, as well as driving policy responses of scenarios, through:

— Carbon market modelling; and
— Integrated carbon and electricity scenarios
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CONCLUDING REMARKS

Contact us

— Reach out to us for more information: o

mostyn.brown@afry.com
bradley.steel@afry.com

— More webinars will follow with relevant topics, and any
update on the evolving situation. -

Coal to biomass conversions: context ‘ -
and opportunities |

Thursday 29 July

2pm BST / 3pm CEST
Sign up: https://tinyurl.com/AFRYwebinar0207 i e S

Renewable electricity in South Africa e Ok miw PPy, ,
Thursday 9th July : x \\ PR . _;:“5‘ ’; e |
10am BST / 11am CEST ; S W R Rkt T

Sign up: https://tinyurl.com/AFRYwebinar0907 LR o R RN Ve TR Ry N
< S A R ST : W . { ; \
— Thanks to Daniella Sauven for preparation of much of the $A TR N R A L T W NN SRR N N
material shown today LS R BT ST $ N S N
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