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In five
minutes

The third round of the Dutch subsidy auction
SDE++ will take place in June 2022.

For the analysis we used Aurora‘s SDE++
analytics suite that was developed to assess
scenario‘s and provide outlooks on the
Dutch SDE++ auction.

Certain key auction parameters have not
been officially announced yet, so preliminary
values had to be used in the analysis. Also,
since the SDE++ 2021 results were not
available at the date of publication, its
outcomes had to be estimated.

AURSRA

The report has been commissioned by NVDE to explore the outcome of the upcoming SDE++ auction in 2022. It
contains the following sections:

4

Introducing the SDE++
= The SDE++ awards subsidies to projects based on their costs of abating CO, emissions

» |t succeeds the SDE(+), which was aimed at renewable energy generation from 2008-2020

Functioning of the SDE++

= Under the SDE++, projects are ranked based on their subsidy intensity for one tonne of CO, abatement

Outlook on SDE++ 2022

» Based on our research, we expect a total volume of €8.5 to €16.6 bln of subsidy requests in 2022, with our
Central scenario at €12.3 bln requested

= With an auction budget of €11 bln projects from most technology categories have a decent chance of
success in the auction in our Central scenario

» |f development is more aggressive than expected (i.e. the High volume scenario) or the auction budget is set
at a lower €9 bln, heat and molecule categories are expected to be pushed out of the merit order and
receive only a minor share of the total budget

Budget vs expenses SDE++ 2022

* The price scenario used by the government to estimate expenses (i.e. KEV 2021) uses outdated short term
prices and has a conservative long term outlook on gas and electricity prices

= Using Aurora’s most recent price scenario, expected expenses go down, meaning a larger budget can be
allocated at the same expenses
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[. Introduction to SDE++

The SDE is one of the key policy tools in the Netherlands to meet the AURSRA
ambitious decarbonisation targets set out in the 2019 Climate Law

The Netherlands has ambitious decarbonisation targets until 2030

" Climate Law and Climate Agreement (2019) targets:
[

- 49% CO, emissions reduction by 2030 compared to 1990?
- Large scale Solar PV and Onshore Wind generation should reach 35 TWh per year by 2030, compared to ~10 TWh in 2019

= Following increased European decarbonisation ambitions, a new Dutch government is expected to follow suit

- Raising EU'’s climate target to 55% (net) greenhouse gas emissions compared to 1990 levels?

Since 2008, the Netherlands has subsidised renewable energy projects through the SDE(++)

= Between 2008-2020 the SDE(+)3 subsidised renewable energy generation through compensating the unprofitable margin (onrendablele top) of projects - thereby
promoting indirect CO, abatement

= Since November 2020, the subsidy mechanism also subsidises direct CO, abatement by including subsidies for technologies such as CC(U)S

= For each new round of the SDE++, the Dutch government publishes the technologies that are eligible to participate in the upcoming auction

Existing SDE(+) categories Additional SDE++ categories

I_ _ETecE'ic?cy_geFer;tIZn_ T Een_ew_abl_e h_eaT ______ R e;leWaae_fuas_ B -; Low CO, heat Low-CO, production
|
" Solar PV (> 15kW) = Geothermal deep = Biogas I = Aquathermal = H, through electrolysis
| = Onshore Wind = Geothermal ultra-deep = Bioethanol (new) I = E-boiler = CCS

* Hydropower (new) = Biodiesel (hew) | = Daylight greenhouse = CCU
r Osmosis = Biomass?* | = Residual heat
l = Solar thermal | » Industrial heat pumps
' |

1) The government has stated support for increasing the EU targets to 55% emission reduction by 2030; 2) See our previous Strategic Insight Report on the likely effects of the increased ambitions on CO, prices and the Dutch Power market; 3) The
Stimulering Duurzame Energieproductie (SDE) was the main subsidy mechanism from 2008-2012. It was replaced by the SDE+ (2012-2020), which has since been replaced by the SDE++; 4) Including biomass CHP’s that also generate power.

Source: Aurora Energy Research, RVO CONFIDENTIAL 4



https://eos.auroraer.com/dragonfly/insights/nldpowermarket/home/content/1051

l. Historically abated CO, emissions

Including CCS into the auction has tripled the amount of CO,
abatement, but fewer subsidies left for ‘conventional renewables’

Subsidised CO, reduction per year?
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Total awarded subsidies (in billion €) 2017 2018 2019 2020
Onshore wind 4.9 2.0 1.7 0.2
Solar PV 51 5.3 4.3 4.1
Total 10.0 7.3 6.0 4.3

¥ SolarPv ¥ Wind M Other RES CCS Electric boilers & low CO2 heat

1) Given emission factors used in SDE++ 2020 auction; 2) Refers to the number of projects that have been awarded subsidies, not capacity. On capacity they are more equal in size, due to the

larger average size of ground-mounted projects.
Source: Aurora Energy Research, RVO
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SDE++ 2020

= |n the SDE++ 2020 round, Solar

PV and CCS were awarded a
maximum of €4.1 bin in
subsidies (out of a total €5 bln)

- The 6 CCS projects that
were awarded subsidies are
part of the ‘Porthos’ project
in the Port of Rotterdam,

they receive a maximum of
€2.1 bin

- Meanwhile, 3,426 Solar PV
projects (97% on rooftops?)
secured €2.0 bln in
subsidies

Renewable and low-CO, heat
were not successful in securing
subsidies: only 19% of the
requested €1.2 bln was
awarded

On hydrogen, only one project
of 2 MW requested subsidy and
did not receive it
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[. Preliminary results SDE++ 2021

The 2021 SDE++ will likely have cleared at around 75 €/tCO, due to

high levels of CCS requesting subsidies

SDE++ 2021 Auction subsidy request
€/tCO,
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Subsidy request [mio€]

¥ solar PV with HPU Solar PV rooftop [ Industrial HPU [ Solar PV field M Aquathermal I Geothermal
I Residual heat CCSs Electrolysis I Biomass CHP [l Renewable fuel M Biomass gas
I Compost Wind M ccu E-boiler I solarthermal

12.500

Source: Aurora Energy Research, EZK
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Outlook on the SDE++ 2021:
Results

= As projected, large scale Solar

PV projects at risk of missing
out on subsidies due to large
volume of CCS bidding into the
auction

With a requested volume of 5.4
Mt CO, reduction per year, CCS
has bid in aggressively, it is
unknown if all have receive the
necessary permits, and not all
projects will be cleared in the
SDE++ 2021 round

With 4.1 GW of requests for
subsidies for Solar PV, capacity
requests are in line with
individual 2019 and 2020
SDE+/++ rounds

= Final results and awarded

subsidies may change as
projects do not have required
permits or withdraw
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[l. Functioning of the SDE++: key terms

The SDE++ is a sliding feed-in premium, subsidising the difference AURSRA
between a price bid and the market income

Schematic example subsidy pay-out
€ / unit produced

Base
\X\—__ < amount Area Definition Set by
Base amount = Estimated integral cost price of technology and also the maximum subsidy amount P
\ calculated and set by government !;!
R\ —— o Price bid L . . . . .
Price bid = The price level of a project developer’s bid into the auction (subsidy awarded pay- %&\
as-bid) 1|z
Correction = Estimated realised market value of unit produced, determined annually P
Correction amount !;!
—————————— Amount
__________ X | Long-term . .
price Long-term = The long-term expected market value of the unit a project produces, used to Py
price calculate a project's cost of CO, abatement T
__________ < Base (energy)
Price Base (energy) = Subsidy floor set at 2/3 the value of the long-term price of a unit produced -
price !é!

All subsidies are awarded for a 15 year period (except for subsidies for biomass which are awarded for 12 years)

N

LIl Government or government affiliated organisation '%‘/ Project developer

Source: Aurora Energy Research, RVO CONFIDENTIAL 8



[l. Functioning of the SDE++: ranking

Projects are ranked on their estimated subsidy intensities; the 5 bin€

is apportioned based on projects’ maximum subsidy

Formula to calculate subsidy intensity - subsidy ranking (y-axis)

Price bid Long-term price

(€/unit) (€/unit)

Likely subsidy in € / unit)
Formula to calculate a projects’ maximum subsidy pay-out (x-axis)

Price bid Base (energy) price

(€/unit) (€/unit)

Maximum subsidy in € / unit

Subsidy intensity
€/tCO,

Emission factor!

(t CO,/unit)

How much CO, is abated

Volume of project over
lifetime

(unit)

Subsidy intensity
(€/t CO,)

Costs per abated tCO,

Maximum subsidy

— project

(€)

300 Total budget

200

100

-

0

_ Set/calculated by government

Total maximum subsidy pay-outs [€]

AURSRA

1) Emission factors are set by the government, to estimate the net effect on CO, emissions

Source: Aurora Energy Research, RVO
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[I. Functioning of the SDE++: example ranking

In a direct comparison, some CCS categories score better on subsidy
intensity than large-scale solar

Subsidy requirement - PV field
€/MWh

59

—— < Price bid

__ aloOng-term
< price -

.

N\

w
N

s

Subsidy requirement - Pre-combustion CCS Liquid
€/tCO,

115

- —— <« Price bid
e % > L[;?Cgéterm
.
%40/

Emission factor - PV field
tCO,/MWh

0.22

n

Emission factor - precombustion CCS liquid
tCO,/tCO,

0.89

AURSRA

ILLUSTRATIVE

Subsidy intensity ranking

€/t CO,
100
84
Pre- PV field
combustion
CCS Liquid

Source: Aurora Energy Research, RVO
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[1l. Outlook on SDE++ 2022

To explore SDE++ 2022 outcomes, three scenarios for the volume of

budget were assessed, ranging from Low to High volume

Expected CCS volume - SDE++ 2022
bln € subsidies requested

Low | Central High|
ﬁ 2.6 | 4.3 | 5.3 |
Expected Solar PV volume - SDE++ 2022
bln € subsidies requested
Low Central High |
R
1.1 | | 14 1.9 |
Expected other volume - SDE++ 2022
bln € subsidies requested
Low Central High |
4.8 | | 6.6 9.4 |

1) Restricted by the CCS ceiling of 9.7 Mt/year for the SDE++; 2) With our Central scenario at ~4 GW;

Source: Aurora Energy Research

AUR < RA

The volume assessment of the
technologies bidding in has
been determined by Aurora’s
desk research and
benchmarked with key industry
players.

CCS continues to be the largest
source of uncertainty. In our
Central case, we expect CCS to
request €4.3 bin (~3.7 Mt/year),
whereas in a High volume
scenario it could go up to €5.3
bin?.

Solar is expected to request
much less budget than CCS, as
development (3-6 GW?2) seems
to be slowing down.

New technologies that might be
added to the SDE++ 2022, as
well as possible changes to
methodologies have not been
included in this analysis.
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[1l. Outlook on SDE++ 2022

Most SDE++ categories are expected to receive subsidies in our
Central outlook at a budget of €11 bin, based on KEV2021 prices

SDE++ 2022 Auction forecast - KEV 2021 - Central outlook
€/tCO, {€11bin

» The exact auction budget has
yet to be announced, but the
government has communicated
a maximum of €6 bln extra,
translating to €11 bin

0 2.000 4.000 6.000 8.000 10.000 12.000 14.000 16.000 18.000

Low volume scenario il € In Central, the maximum budget
€/1CO, : would be enough to cover

projects from most categories,
whereas in High volume the

larger CCS volumes push most
of molecule and heat categories
out of the merit order

0 2.000 4.000 6.000 8.000 10.000 12.000 14.000 16.000 18.000

High volume scenario min €
€/tCO,
0 2.000 4,000 6.000 8.000 10.000 12.000 14.000 16.000 18.000

min €
[ Electricity? [ CCS & CCU* [_] Low temperature heat [ High temperature heaté [l Molecules?

3) Solar PV, Onshore Wind, Hydropower; 4) CCS and CCU projects; 5) Even though no official qualification has been announced we include: residual heat, geothermal and solar thermal; 6)
Biomass, (Industrial) Heat Pumps and E-boilers; 7) Biofuels, Biomass gas, Electrolysis H,

Source: Aurora Energy Research




[1l. Outlook on SDE++ 2022

In case subsidies are set at a lower €9 bln, heat and molecule AUR < RA
categories receive ~60% less subsidy allocation in Central

Budget request! - Central
min € (real 2020)

» Many projects in low and high
temperature heat, as well as
green molecule categories are
at the risk of missing out on

12,000 - SDE++ subsidies if the budget
would be set lower than €11
bln

10,000 A

= CCS and CCS as well as most
electricity generation (solar PV
8,000 - and onshore wind) face much
less risk, and would take up an
6,000 - even highgr share of the total at
lower auction budgets
4,000 -
2,000 A
1,577 1,577
0
€11 bin €9 bin
Electricity Low temperature heat [l Molecules

Il ccssccu M High temperature heat

1) Difference between expected price bid and base price
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IV. Budget vs expenses SDE++ 2022

The KEV 2021 uses outdated short term prices and has a AURSRA
conservative long term outlook on gas and electricity prices

Electricity baseload price Gas price (TTF)
€/MWh, € (real 2020) €/MWh, € (real 2020)
210 - 90 -
180 4 Base for calculation long term price and base energy price 25 Base for calculation long term price and base energy price
150 A 40 -
120
' 45 -
90 ~ / /
60 1. P 30 I8 /
30 - S~ 15 1+~ \/
O T T T T T T T T T T 1 O T T T T T T T T T T 1
2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040
EUA price
€/tCO,, € (real 2020) Comments
140 -~ . . .
120 Base for calculation long term price and base energy price " The KEV 2021 outlook will most likely be used to determine the long term
prices and base energy price in the SDE++ 2022. The higher the estimate of
100 + the long term price, the more volume can be contracted for the same budget.
80 1 » For the first five years, prices are mostly driven by commodity price futures.
60 1 , The KEV 2021 outlook uses futures from the first half of 2021, which are
40 - / much lower than they currently are, meaning the long term price is
204l == underestimated.
0 . . . . . . . . . . . = On the long term, the KEV 2021 also seems to be conservative on especially
2018 2020 2022 2024 2026 2028 2030 2032 2034 2036 2038 2040 gas and electricity prices, compared to Aurora‘s own view on these markets,
whereas the outlook on CO, prices is more bullish than Aurora’s by 2040.
= KEV 2021 = = Historical Futures!

1) Futures from 27/01/2022, based on 30 or 60 day average, converted to real 2020 euros

Source: Aurora Energy Research CONFIDENTIAL 16



IV. Budget vs expenses SDE++ 2022

Using Aurora’s most recent price scenario, expected expenses go
down, meaning a larger budget can be allocated at the same expenses

Expected expenses! - Central outlook
min EUR 2020

KEV 2021

Aurora Jan 2022

1) Difference between expected price bid and long term price

Source: Aurora Energy Research

AUR < RA

When moving from KEV 2021
to Aurora Jan 2022, the total
expected expenses go down, as
most long term prices go up.

The largest difference lies in the
electricity category, which
requires less subsidy due to the
higher electricity prices.

Low and high temperature heat
also have much lower subsidy
intensities, due to higher gas
prices, but are still expected to
come after the CCS/CCU
categories.

CCS is pretty similar in subsidy
intensity in Aurora Jan 2022,
due to similar average CO,
prices. CCU also does not
change a lot.
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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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