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The Argus Consulting Advantage

Consilllting Project’s unique position within Argus allows it to leverage on the organisation’s in-depth commodity market
insights

ﬂ q q q = The Consulting Projects team deliver independent advice to help you unearth the unique insights needed to : ﬂ
A Tailored b lut A

ye g¢ allored business 59 utions CONSULTING solve your business problems !

!:2 e e Ievergglng il full et 6 Al s PROJECTS = Our consulting team combine our extensive market fundamentals and pricing information, with deep market !

global reach and capabilities knowledge helping client to make strategic decisions with confidence ;

Best-in-cl h & Ivsi = Our analytics and forecasting capabilities are built on our strengths: commodity prices, global network, !

Son SR £ R3S [RE2E] el ANALYTICS AND proprietary data, and rigorous methodologies .

@.I Trusted rgports across key feeds.t‘ocks, FORECASTING = Through fundamentals data, analytical tools and data visualisation, forwardlooking price outiooks and :

intermediates, and energy transition markets strategy reports, we bring the future into focus |

= Argus prices are used as trusted benchmarks around the world for transparent/robust and reliable :

Leading PRA pricing of energy and commodities 1

1

/‘ﬁ >42,000 daily and weekly price assessments CoMMODITY PRICE ASSESSMENTS = To fully understand one commodity market, you need to understand adjacent markets—Argus is 1
positioned to share knowledge across commodities and regions : "";
____________________________________________________________ E
5 S
E _ = Our market news and commentary, as well as industry leading conferences, offer insights that : 2
= G:= MARKET NEWS, COMMENTARY, AND enable clients to make more robust, well-informed decisions based on real-time data and trends | w
= y ' [ |
g ||I@\ CONFERENCE = We are in constant contact with industry participants, revealing, reporting, and analysing the events 1 @
E that shape the global energy and commodities landscape : &t

Data science = Argus data science capabilities support all segments of the Argus
Real-time commodity business through constant market interaction, providing access to
insights across Argus rich universe of macroeconomic and financial drivers

o o . ®
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Our Data and Market Information

To each engagement we bring a host of pre-existing information on product price, demand, cost, movement, availability and
customer preference and purchasing ability

Shipping data

Global price database Supply and demand Production capacity and cost database

s
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Biomass

Capabilities Example Projects

* Wood chip supply assessment - EU power generator. Assessment of potential
availability of wood chips in northwest Europe to examine the viability of switching
to biomass from fossil fuels

* Global supply and demand forecasting — Outlooks for supply-demand
balances of biomass fuels based on plant-level databases

+ Competitive review — Assessment of effect of related industries on availability

of biomass feedstock * Torrefied biomass feasibility study — Various. Analysis of the potential market

for torrefied biomass globally and how this may develop in future

* Price benchmarking and forecasting — Pricing outlooks for key biomass fuels

and pricing estimates for niche products * Investment feasibility analysis — Major industrial conglomerate. Outlook for the

global supply and demand of wood pellets, review of subsidy schemes and

. . . . . narios for pricin
* Production cost analysis — Assessment of production costs economics against Scenarios for pricing

regional benchmarks + Agri-biomass market entry support — Various. Analysis of the potential market

for agri-biomass globally, subsidy support, and price baseline support

Publications ———— Assets
AR hiomass Market Argus Europeon Emis

160 1 ——Vietnam
200 1 Thail
B Production [ Demand Thailand
== Net shortage e Capadty

150 - *====== Operating rate
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o
&
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: : af s ——————
b 1 : - 0 rrrrrrrrrrrrrrm —oad ) 0.0 +—+
i el | G~ e T 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
e i 2013 2018 2023 2028 2033 2038
Argus Biomass Markets Argus European Emissions Markets Supply and demand fundamentals Global price database Regional Production Cost Economics
@
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Historical Context: UK Shift from Coal to Biomass

As the UK government announced in 2013 that facilities shifting from coal to biomass power production would be
eligible for Renewable Obligation Certificates, the shift away from coal-fired power plants was unfolding.

Evolution of Coal Power Capacity

30

2010 Air Quality Legislation Economic Closures Biomass Conversions 2020

i Source DRAX
a a a ®
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UK Generation Mix

Overall, UK actual generation has fallen c. 25pc since 2010. Key Statistics: Renewables are up 41pc to 135TWh;
Biomass is up 7pc to 21TWh; Wind is up 26pc to 82TWh; Gas is down 11pc to 102TWh; Coal is down 27pc to 4TWh.

Share of Annual Electricity Generated, UK (2010 - 2023)

:(Bcgnt o) — Fossil Fuels — Nuclear — Renewables: Wind — Renewables: Biomass Renewables: Other
90 | 2018: Biomass
electricity generation 2023: UK produces
380 - exceeds coal for first trillionth kWh of
year onrecord electricity from
70 7 renewables
60 - ZOgZle;elJrP;t?oenng\)/(vcaet(;Igz
50 | fossil fuels for first time
40 -
30 - P
20 T —— e — >-/\/
10 | 4//\/
0 T \ I I I I I I \ I I I I \
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

i Source: Digest of UK Energy Statistics (DUKES)
. . . ®
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UK Policy Towards Electrification: Build Back Greener

The UK’s Build Back Greener plan (2021) is centered around reaching net zero to limit global warming, being a
first mover in ending its own contribution to climate change, and doing so in a way that provides favorable
economic impact for its citizens and constituents.

Key Components of UK Legislation on Figure 1: Indicative delivery pathway to 2037 by sector
Electrification: 500

400

« Invest £150-270bn in the Power sector to fully
decarbonize and electrify

« Power: Fully decarbonized power system by 2035

« Key technologies highlighted in electrification
plans: wind, nuclear, and solar

« "“Reliable” is mentioned more than 15 times
throughout when writing specifically about Power

o "“Storage”, “CCS”, “hydrogen”

300

200

Emissions in MTCO2e

100

2020 2025 2030 2035
« Greenhouse gas removals (e.g., BECCS)is a 100
Signiﬂca nt pa rt Of the Strategy - Delivery pathway to 2037 === Baseline emissions
- Domestic Transport - Industry - Fuel supply
Note: Under the Labour Party, itis probable that these targets Bl international aviation and shipping [l Waste & F-gases Il rover
may become more aggressive in reaching large-scale B Heat and buildings B Acricuiture & Lutuck | Greenhouse Gas Removals

electrification, for example, with the formation of “GB Energy”

Source: BEIS Analysis (2021)

i Source: UK Net Zero Strategy
. . . ®
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‘ The Role of Biomass Today in the UK

Today, there is more than 4.5GW of operational power capacity online in the UK, with Drax and Lynemouth
accounting for 2.6GW and 399MW, respectively.

UK Operational Biomass Power Plants

Company Plant & Unit Primary Fuel Capacity MW
Drax Drax 1 Wood pellets | 645
Drax Drax 2 Wood pellets | 645
Drax Drax 3 Wood pellets | 645
Drax Drax 4 Biomass 645
MGT Power Teesside Wood pellets | 299
MGT MGT Teeside 1 Wood pellets | 285
lggesund lggesund Paperboard Wood chips | 150
EPH Lynemouth unit 1 Wood pellets | 133
EPH Lynemouth unit 2 Wood pellets | 133
EPH Lynemouth unit 3 Wood pellets | 133
SSE Ferrybridge multifuel 2 Biomass 70
SSE, Wheelabrator Ferrybridge multifuel (FM1) Wood waste | 70
Technologies

Multifuel Energy, SSE | Ferrybridge multifuel (FM2) Wood waste | 70
Other 940
Total 4,863

'ﬂ illuminating the markets®

argusmedia.com

Solid biomass represents the second largest
source of renewable electricity in the UK,
generating c. 7pc of the total UK electricity
supply in 2023 (9pc in 2021).

Less than 25pc of the 42 production units
have a capacity of more than 100MW,

Share of production in total units for biomass
feedstocks:

i.  Wood pellets: 2,633 MW (54pc)
ii. Wood Waste: 618 MW (13pc)
iii. Wood chips: 364 MW (8p¢)

iv. Straw: 161 MW (3pc)

v. Other: 1,081 MW* (22pc)

More than 60pc of plants were commissioned
in the last 10 years, including 1 Drax and 1
Lynemouth unit, while the useful life of a
plant is 50+ years.

There is 300+ MW of planned biomass
production capacity in the UK utilizing wood
pellets, the largest of which is Uskmouth.

Source: Argus Research, Digest of UK Energy Statistics (DUKES)
© 2024 Argus Media group. All rights reserved.



UK Biomass: Price & Tonnage

Biomass supply in the UK fell during the power market boom in the UK that resulted in market-peaking power
and feedstock prices.

UK Feedstock Supply in mtoe,
2010 - 2023

mtoe

9

8

Bl Waste Wood (Domestic)

I Wood (Domestic)
B Plant Biomass (Imported)
B Plant Biomass (Domestic) |

2010 2012 2014 2016 2018 2020 2022

Estimated 600kt premium / residential heating market wood pellets

'm illuminating the markets®
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Argus NWE Feedstock ($/t) & UK Power Prices ($/MWh),

2015 - 2023
S/t $/MWh

400 - - 800

— NWE Wood Pellets cif ($/t) - 750

350 1 NWE Wood Chips cif ($/t) - /00

- 650

— UK OTC Base Load ($/MWh) |
300 1 UK OTC Peak Load ($/MWh) | - 600

- 550
250 - | - 500
- 450

200 - I - 400
| - 350

150 | - 300
f | - 250

100 A - 200
J" \ - 150

50 - /7 100
WM"‘“\/‘/ L 50

0 0
2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
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Revisiting Greenhouse Gas Removals

The UK’s strategy to reach net zero requires the use of greenhouse gas removals, which includes BECCS, and likely will, given how
important these power plants are both to the grid and the economic wealth of the UK.

lllustrative Total Territorial Emissions Under the Different UK Strategy Scenarios

« Under each of the UK's scenarios

2050 lllustrative Emissions to reach net zero, greenhouse gas
(MtCO.e) removals is imperative to meeting
2019 their targets.
Emissions High High High  Of great importance, while CCS can
Sectors  (MtCO2¢) Eledrification Resource Innovation enable some technologies to lower
Power o8 3 2 1 their emissions, BECCS creates the
Industry 78 3 3 10 clearest path to net negative
Fuel Supply 26 0 5 8 emission solutions through carbon
Heat and Buildings 88 0 0 2 removal.
Domestic Transport 122 3 4 5 « Note: There are other ways to use

biomass to achieve negative

International Aviation and Shipping 45 35 35 21 emissions (e.g., hydrogen, biofuels,
Agriculture and LULUCF 63 20 14 21 and other low carbon fuels)

Waste and F-gases 40 12 13 13 « BECCS est. 75pc of GHG removals
Greenhouse Gas Removals 0 -75 -76 -81 i.  Twenty (20) Drax-sized units
Total Emissions 520 0 0 0

i Source: UK Net Zero Strategy
. . . ®
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UK Biomass Strategy

Biomass has a role to play in the electrification of the UK grid and may be one the easiest, cheapest, and already proven methods
to achieve negative emissions which can offset emissions in other hard-to-abate sectors.

Four Pillars of UK biomass strategy:

Sustainability Standardized (Global) monitoring & reporting, including, and going beyond, LCA

Air Quality Minimizing non-CO, air pollutants in the biomass combustion process

N[ W41 Transition to abated biomass, through BECCS, and deploy biomass in hard-to-abate sectors

Circular Economy & Resource Efficiency RRES R llallaalrZ]ile]aN((=le PR M-IV SR A (oY d <R e [ oJeY=)
i Source: UK Biomass Strategy
illuminating the markets® © 2024 Argus Media group. Al rights reserved. 11
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Sustainability: Biomass Carbon Cycle vs. One-Way Carbon Pathway of Fossil Fuels

The key difference for sustainability is the biogenic carbon cycle that enable atmospheric carbon to be absorbed by biomass
sources, as carbon temporarily released during combustion of woody biomass in the atmosphere is then reabsorbed by new

growth.
Bioma arbo : Fossil Fuels: One-Way Carbon Pathway
Atmosphere
h Atmosphere \ A Non-biogenic

N

\ | co,
y

) \\
I

K .
I Fossil Fuels
JL

—\
—

Biogenic CO,
>
~

/
/
"<
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UK currently requires 70pc
certified sustainable
biomass for subsidies based
on land criteria (e.g.,
harvesting, biodiversity
protection) and GHG criteria
(e.g., lifecycle GHG
emissions), though specifics
based on the spedcific
subsidy

Biomass strategy proposes
100pc certified biomass for
subsidies (no primary
woody biomass)
Implementation study to
limit negative impacts on
wider forestry sector

Goal: allow only the most
sustainably-sourced and
used biomass to continue
use in the UK

© 2024 Argus Media group. All rights reserved. 12




Net Zero: Bridging the Gap to BECCS

Currently, the UK is set to have volumes of subsidies expire in 2027 for biomass. However, without subsidies like the CfD, biomass
would become less competitive in the UK, pushing biomass consumption down. Below provides an outline of what Argus
Consulting is thinking about when it comes to bridging the gap between 2027 and the startup of BECCS:

Production Costs

Power Prices & Producer
Margins

i E . Global Production | E
. Power Production . & Consumption, . Carbon Costs, &
,  Economics & Grid | : Connecting : : Legislative !
| Stability | i Competitive Supply | | Uncertainty |
i with Demand

o . . ®
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I
UK Biomass Strategy: High Electrification Scenario

Regardless of which strategy considered for the UK, high electrification, high resource, or high innovation, biomass and imported
biomass plays a key role in the path to decarbonization.

[l Animal slurry

mm Food waste & maize IAnaeroch digoesion Biomethane .
Domestic wastes & residues == Sewage sludge — Upgrade of landfill gas
= e e == Fuel imports
= |JCO, brown grease & tallow P
[l Biogenic fraction of MSW Biodiesel [}
Agricultural waste Biokerosene l
Electricity JJj
Hydrogen
Woody biomass
B Domestic energy crops R —

Figure 5.4: Sankey diagram representing the allocation of biomass to the different
processing technologies and end uses in illustrative Scenario 1, High Electrification.

i Source: UK Biomass Strategy
. . . ®
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‘ Connecting the Dots: What Will Dominate Biomass Discussions through 2032?

The biomass sector is extremely important to the UK power sector; with significant amount of time put into what they do next,
the industry should be doing the same, asking: “what’s next?” There are actions to be taken across the entire value chain.

Carbon capture & negative emissions

@\

Cost
Sustainable production

and use of biomass

-

i B

‘?/ J ;"
3 4 fl )
;‘ il i lllllllguull |||||IJIIIIJ|--||'||III: e el 4

Production and use that considers impact on Technologies that can be easily integrated
labor, land, biodiversity, pollution and with biomass, including BECCS, hydrogen, Cost of biomass, power production
emissions, including the use of waste- and and biofuels, that can support economics, & subsidy implications
agri-biomass alternatives to woody biomass. defossilization of power, and hard-to-abate

sectors.

. s . ®
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