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Are climate technologies breaking through?

Deep, rapid, and viable decarbonization is possible only
through climate technologies outcompeting and gradually
replacing carbon-intensive incumbents. Successes exist—
renewables already do, and electric vehicles are close—but
most remain commercially uncompetitive, putting the
brakes on fast deployment. A portfolio of solutions is
needed, but those close to positive tipping points offer the
highest climate bang-for-buck in the near-term.

The world is familiar with the theory of change. As solutions scale, typically
their quality improves and costs drop, driving a self-reinforcing process of
deployment and progress. Eventually, a new technology improves enough
to outcompete an incumbent, initiating a transition from old to new. The
climate transition is no different. It will involve repeating this process for a
broad range of climate techs that either reduce emissions or remove them
from the atmosphere, from mechanical technologies like wind turbines to
rudimentary interventions that support nature.

Anticipating where tipping points lie and when they may trigger is
important. Policymakers need sight of these trends to inform tax, subsidy,
and regulatory options. Financial markets need sight of probable risks and
rewards to inform investment and lending decisions. Companies forming a
transition plan need a reliable idea of climate tech’s future commercial
viability to plan how and where to invest today. In this vein, UBS’s recent
Green hockey sticks report proposes a 3-part framework that provides a
what, how, and why for each climate tech: What each tech should aim for
in terms of deployment and emissions reduction impact; how it can become
commercially competitive to achieve those goals; and why it may or may not
be moving towards a positive tipping point.

First, it defines the deployment goal for each technology over the next
decade—aligned roughly to below 2°C warming—and the potential GHG
emissions reductions this goal implies. Second, it defines the opportunity
this goal presents in terms of total addressable market, and the
implementation cost. Third, it assesses the commercial maturity of each
technology via four criteria: cost, compensation, convenience, and
compatibility (see Appendix for full methodology). This informs a
“commercial maturity” score for each technology, reflecting its proximity to
a potential tipping point after which it could scale rapidly towards its
deployment goal (Figure 1).



This document contains a “climate tech passports” that summarize the
methodology and findings for each climate technology complementing the
report. If each of the 15 analyzed climate techs were fully deployed, they
could reduce, avoid, or remove around 200 gigatons of GHG emissions—

enough to meet around 70% of the 1.5° carbon budget. Alone, they are
not sufficient to meet Net Zero, but together they offer a range of powerful
levers to deliver significant decarbonization over the next decade.

Figure 1: Key climate technologies sit across 3 levers of reduce, substitute, or neutralize

These climate techs either reduce emissions directly—by increasing efficiencies or substituting out carbon-intensive fuels—or remove carbon dioxide from the atmosphere

Universe of key decarbonization levers
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* Hydrogen-based Direct Reduced Iron (H2 DRI) steel making, coupled with an electric arc furnace (EAF)
Source: UBS



Sector: Power



Wind

2035 Goals3

Background

Wind energy generated 8% of global electricity in 2023, and it
accounted for 7% of new capacity additions. Over 90% of capacity
is onshore wind." For every doubling, its project-level

costs fall 23%.2 New wind farms passed a cost tipping point in 2018
when first they produced power at a cheaper price than natural gas.
Favorable economics enables +30% penetration of wind in many
electricity mixes. However, intermittent wind energy puts strain on
grids; more flexibility from fast-response generation, storage, and
interconnection is required to smooth supply—and this has a price
tag. Accounting for these “system costs,” wind is no longer cheaper
than gas (see driver spotlight), but its costs are still falling and
competitive. Importantly, wind farm operators often do not pay
system-integration costs—they tend to be socialized—so they may
not widely impact project-level competitiveness.

Outlook

Since 2020 wind has suffered from a challenging macro environment
and supply bottlenecks. Going forward, policy support provides
strong tailwinds to further cost reductions. Cost parity with gas
including system costs is the next milestone.

Deployment goal:

22% of global electricity 25%

generation (18%—-27 %) S _ -

Abatement potential: ® _ - < e .
[} o’

~60 Gigatons of CO, g 15% _- I

23% of 1.50C carbon E o :‘_.._-'_"—' -

budget S z=—="

Total Addressable Market: 50 _/

USD 1.4-2.2tr in 2035 2019 2024 2029 2034

Status:

Right direction, likely on
track for lower bound

= = Deployment targets

= ==« 5-year linear trend

Historical

+eseese 5year CAGR trend

Commercial maturity drivers—Four Cs

Target conditions

Progress

Driver spotlight—Wind energy is already competitive

New wind LCOE < new &
existing gas (~USD 50/kWh,
depending on location).

» New onshore has been cheaper than gas
since 2018 at the global level. Offshore still
needs improvement.
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Notes: Cost is the Levelized Cost of Energy; Grey shows the global average benchmark range for the unsubsidized

LCOE of a new combined cycle gas turbine, midpoint to lowest values; ‘No transition’ scenario from Way et al (2022).

Source: Way, R. et al (2022); Nijsse, F. (2023); Lazard (2024)

Cost » New wind + storage cheaper » New onshore wind + storage is competitive
than new & existing gas. with gas and moving towards cost parity
(~USD 90/kWh vs. ~USD 75/kWh).4
» Growth in capacity slowed + Capacity growth bounced back with a
since 2020 following COVID- loosening macro environment and strong
related project delays, subsidy policy support. Yet, growth remains below
Compensation withdrawal, and rising interest 2020 levels and high-profile project

rates. Evidence of reliable
economics needed to support
aggressive project build out.

cancellations occurred in 2023. Capital

costs are rising, particularly in “developing”

markets.

Wind is intermittent and
provides less inertia to grids,
requiring additional solutions
to bolster grid flexibility.

Convenience

This is not a major barrier in the long term.
Competitive solutions exist—batteries,
interconnection—and the buildout of
renewables only improves their economics.
Short term, supply-side bottlenecks exist.

» World must add or refurbish
2x the global transmission
grid by 2040 (80 million km).
Annual investment of USD
600bn is required by 2030.°

Compatibility

Investment levels remain static at USD
300bn, half the required amount. 1,100
GW of wind is in a connection queue—
more than today’s global capacity.®

Score (/5)




Solar Photovoltaics (PV) 2035 Goals

Background Deployment goal: 40%

In 2023, solar PV generated 6% of electricity and it accounted for 28% of global electricity c R

31% of new capacity additions. It is the fastest growing form of generation (19%-37%) S 30% e

clean energy; 73% of all new clean power generating capacity in Abatement potential: s P

gOZilyvas .solar EV.7 Rapiqlf.growthbelg3eéso/fa§tSIelarnFi)gg; for Zvery ~80 Gigatons of CO, é 20% _ - ,’

loubling, its project-specific costs fa 0.8 Solar PV passed a cost 29% of 1.50C carbon budget B 10 P L L

tipping point in 2022, when the average cost of producing electricity S ° PRI L

from solar became cheaper than natural gas in key markets (see Total Addressable Market: o "

driver spotlight). Like wind energy, solar PV suffers from USD 1.6-3.0tr in 2035 0%

intermittency, requiring additional storage (such as large-scale Status: 2019 2024 2029 2034

batteries) to consistently supply energy when thg sun is not shining. Right direction, likely on track — = Deployment targets ««++++ 5-year CAGR trend

These additional storage costs are difficult to estimate, and they for lower bound . o

reduce the competitiveness of solar in the short term. However, the == == 5-year linear trend Historical

cost of utility-scale batteries is falling quickly, in turn reducing the

system costs of new renewables.? . " .

y Commercial maturity drivers—Four Cs

Outlook - |
Target conditions Progress Score (/5)

Despite recent interest rater and commodity cost rises, most
forecasts see solar PV costs continuing to fall, and the new
installations remain cheaper than new natural gas plants. The IEA

* New solar LCOE < new and | ¢ New solar has been cheaper than gas since
existing gas (~USD 50/kWh, 2022 at the global level. Fast learning rate.

hi be th deri 10 Cost depending on location). » New solar + storage is competitive with gas.
expects this to be the case even considering system costs. * New solar + storage cheaper Close to cost parity in favorable locations
than new & existing gas. (~USD ~60/kWh vs. ~USD 45/kWh).12
. . . is * Evidence of reliable + Capacity grew strongly through recent
Driver spotllght—SoIar PVis already competitive economics needed to macroeconomic turbulence. Large
support aggressive project connection queue implies strong pipeline.
. build out. Projects advance without subsidies in
Compensation .
. favorable locations.
= * Most forecast growth is driven by policy
> rather than market drivers (such as subsidies,
] o , rather than market-based contracts).'3
= Cost tipping point 2022
4 * Solar is intermittent and * This is not a major barrier in the long term.
Y100 NN l provides less inertia to grids, Competitive solutions exist—batteries,
s S Convenience requiring additional interconnection—and the buildout of
0 o " solutions to bolster grid renewables only improves their economics. In
2010 2015 2020 2025 2030 2035 flexibility. the short term, supply-side bottlenecks exist.
Historical ~ eessee Solar + System ... Fossil fuel range * World must add or refurbish | « Investment levels remain static at USD
2x the global transmission 300bn, half the required amount. 1,800 GW
Notes: Cost is the Levelized Cost of Energy; Historical data are global LCOES, while projected data refers to key Compatibility grid by 2040 (80mn km). of wind is in a connection qgueue—more than
e S o g e gt v enchinare o e e Annual investrment of USD | today's lobal capacity.
Source: Way, R. et al (2022); Nijsse, F. et al (2023); Lazard (2024) 600bn required by 2030.™




Batteries 2035 Goals?'!

Background Deployment goal: ~ 60000

Batteries store intermittent clean electricity, making it available when ~24,000 GWh of capacity % 50000
needed. They are the fastest growing commercially-available (4,700-52,000) g 40000 .
technology in the energy sector, quadrupling in volume between Abatement potential: = 30000 ,4"./
2020 and 2023. Around 90% of the increase is driven by EVs, and . > oOF

. 0 . Enable ~50 Gigatons of CO, > 20000 o

the rest is power storage, mostly utility scale batteries that are large 5 PPt

enough to economically feed power into grids.'® Costs fall around 18% of 1.50C carbon budget = 10000 o e o )
19% for every doubling of capacity.’”” Most batteries today are Total Addressable Market: 0 Y S HES T Stk
Lithium-lon (Li-lon), and although they are used in billions of USD 1.1=2.3tr in 2035 2018 2023 2028 2033
electronic personal devices, the energy sector accounts for over 90% Status: Historical

of demand.'® Even so, innovation constantly produces new U = = = Deployment targets

chemistries and designs are improving battery density and weight— Right direction, likely off track eeseess 5year CAGR trend

storing more energy, supplying more power, and increasing total

charge and discharge cycles. Such improvements lead to cascading . . .

cost reductions in other climate techs; for cheaper batteries means Commercial maturity drivers—Four Cs

cheaper EVs (see driver spotlight). Target conditions Progress Score (/5)

Outlook

Announced projects should quadruple capacity by 2030."° Growing
renewables and EVs deployment provides strong growth drivers.
Critical mineral demand may prove a bottle neck; higher recycling
and primary supply is likely to minimize constraints.20

Driver spotlight—Battery costs tracking to parity

» Costs per kWh < ~USD 100/kWh
(enabling price parity for EVs
with ICE).

Costs per kWh < ~USD 110/kWh
(enabling price parity of utility-
scale batteries with gas peaking
assets).

Cost .

Batteries passed the point of cost parity
with gas peaking assets around 2021,
and they're tracking towards the USD
100/kWh. Yet, they are more expensive
than wind or solar on levelized basis.
They remain vulnerable to swings in
commodity prices.??

400 Cost parity for power . .
< storage since 2021 Possible cost parity for
= EVs from 2027
>~ 300
]
o
+ 200
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0
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e Historical == == Battery forecast i_:EV parity ©_i Gas parity

Notes: EV parity reflects the estimated battery price for EV cost parity with conventional vehicles in the US, from the
ICCT; Gas parity is the global average benchmark for the unsubsidized LCOE of a gas peaking plant, midpoint to
lowest values, providing a competitiveness proxy for utility-scale batteries; ‘No transition’ scenario from Way et al,
which covers Li-ion packs across transport and power (short duration 4-hour, and long-duration multi-day Va-redox
flow batteries).

Source: Way, R. et al (2022); ICCT (2024); Lazard (2024)

+ Evidence of reliable economics
needed to support aggressive

Compensation project build out.

Over capacity in global manufacturing
already generates low margins.
Utility-scale batteries heavily reliant on
policy incentives. Business case improves
past 2030, more flexibility needed.?3

* Energy density continues
improving to facilitate EVs with
ranges between 300-500km.24

* Long duration utility-scale
batteries, capable of discharging
over multiple days, needed for
vital flexibility.

Convenience

Sales-weighed average range of new
battery EVs was ~350km in 2023,
compared to around 600km for
conventional vehicles.2> Improvements
since 2020 have been sluggish.

Redox flow batteries could provide multi-
day storage, but remain expensive, partly
due to reliance on vanadium.

* Supply of critical minerals needs
to diversify and remain robust,

Compatibility demand should fall.

Not a long-term issue: Critical mineral
demand likely to peak in 2030s due to
higher recycling rates, new battery types,
etc.?6




Nuclear Small Modular Reactors (SMRs)

2035 Goals32

Background

Nuclear energy’s contribution to global electricity gradually fell from
17% in 2000 to 9% in 2023.27 However, it provides a reliable source
of baseload power which emits zero direct emissions, stabilizing
future electricity grids dominated by intermittent renewables. Aside
from other issues, its economics are particularly tricky; production
costs rose 26% over the last decade.?® Advances in “factory built”
miniature nuclear fission plants, known as SMRs, could offer a route
to reversing this trend. They typically have a capacity of 300 MWs—
about a third of conventional reactors—and their small size may
enable Henry-Ford-style production, standardizing the complicated
project management that comes with conventional plants. A small
land footprint also enables more use cases. That said, SMRs remain
commercially immature and largely untested.2® There are only 3 in
operation today, and their unit costs remain larger than conventional
nuclear.3°

Outlook

Relative cost improvements are only likely beyond 2035, limiting SMR
rollout over the next decade to below 1% of global electricity
generation. Incentives to deploy first-of-a-kind designs will shape the
pace of cost improvement; public incentives are becoming
increasingly available in the United States and Europe.3’

Deployment goal: 1%

0.1% of global electricity
generation (0.09%-0.15%)

Abatement potential:

~0.2 gigatons of CO,

0.1% of 1.50C carbon budget
Total Addressable Market:

USD 0.04-0.12tn in 2035
Status:

Right direction, clearly off track

Global generation

0% ———"_’

2018 2028

e— Historical

esesees 5year CAGR trend

= == Deployment targets

===« 5-year linear trend

Commercial maturity drivers—Four Cs

Target conditions Progress

Score (/5)

* SMR LCOE < « Data is limited due to few commercial projects.
conventional nuclear » SMR generation and capex intensity could
(~USD 190/MWHh). equalize with conventional nuclear by the late
Cost * SMR capex intensity < 2030s.33
conventional nuclear * Yet, there is uncertainty given conventional

(~USD 9000/kWh). nuclear’s high and gradually rising costs. SMRs

are based on similar technology.

Driver spotlight—High SMR capital-intensity

Capex intensity
(USD/kW)

mm

2023 2030 2031 2032 2033 2034 2035

m Conventional nuclear mSMR

Notes: US example; definition of SMR is 600MW here, but conventional definitions are 300MW.
Source: NREL (2024)

Evidence of reliable * SMRs are at the early innovation stage. There
economics needed to are around 70 reactor designs, of which ~10%
support project build are expected to commercialize. Incentives will
out. drive first-of-a-kind projects over the next
decade.?*

Compensation

Grid flexibility services will become only more
valuable as more renewables penetrate grids.
Over flexibility options, e.g., demand-side
response, exist but aren’t scaled; SMR's supply-
side benefits are known. Although
uncommercialized, the small land footprint and
capacity of SMRs means they can locate by
industrial hubs, unlike large nuclear plants. Such
flexibility increases their use cases.3>

* SMRs provide reliable
and constant power
output to complement
variable renewables.

Convenience » Commercialized SMR

designs emerge that can

flexibly co-locate with
demand.

See solar and wind passports. Electrification of
the economy needs more investment in grids.

Grid constraints are
overcome via investment
infrastructure.

Compatibility




Sector: Transport



Light-duty road Battery Electric Vehicles (BEVs)

2035 Goals3?

Background

Behavior change is an important lever to reduce GHG emissions from
transport, but electrification is necessary for full decarbonization. The
lifetime emission reduction of BEVs varies by region due to the
carbon-intensity of the electricity used to charge them. In Europe, it
is 60-70%, whereas it is as little as 20% in China and India (but still
positive), where more coal is used to generate electricity.36
Electrification is proceeding at pace in light-duty road vehicles; In
2023, BEVs accounted for 18% of new car sales, and 13% of new
2/3-wheeler sales. BEVs are getting cheaper, and generally have
lower costs over their whole lifetime than conventional vehicles, but
upfront purchase prices remain high.3’

Outlook

Purchase costs are falling as governments introduce purchase
subsidies and supply mandates, competition intensifies, battery costs
fall, and secondhand markets develop.3® This, together with
improving performance, should accelerate deployment. Short-term
disruptions include commodity cost spikes (raising battery prices), the
withdrawal of subsidies before price parity, and low public charger
deployment.

Deployment goal: B 60%

45% of cars on the road = 50%

(38%-52%) o 0% PPl
L d o

Abatement potential: :_3 30% P

, ‘ o P

~(1)5 gigatons of CO, -é 20% ",— e -

5% of 1.50C carbon budget 5 10% . '..-—-"""'.’"_‘

Total Addressable Market: S 0% — &=

USD 2.7-3.6tn in 2035 2018 2023 2028 2033

Status: e HjstOFiCa = = = Deployment targets

Right direction, likely off track eeeseee 2-year CAGR trend == e=<2-year linear trend

Commercial maturity drivers—Four Cs

Target conditions Progress Score (/5)

Driver spotlight—Tracking to cost parity

Reach cost parity on
upfront purchase price for
BEVs in all major regions.

* Parity has been reached in some key markets. In
China, BEVs were 14% cheaper than
conventional vehicles in 2023, but were 60%

38000
- Cost parity expected
@ N 2027-2028
2 NS
£ 28000 S~ o l
o
2 e = - _ _
© - o> a» =
2
< 18000

PP P @O’%&Q %Q’b\

VoD X O
o 5 B
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== == Battery Electric Vehicle Internal combustion engine vehicle

Notes: Sales-weighted average retail price of small battery electric vehicles in key markets (EU, US,
and China); price parity earliest in China, later in EU and USA.
Source: ICCT (2023); ICCT (2021); BNEF (2021)

Cost This drives consumer more expensive in the US, and more expensive
decision making more in most European markets. Global parity
than lifetime cost. expected in late 2020s.40
* Evidence of reliable  The industry is entering a phase of intense price
economics needed to competition. In cases, EV prices rose 2018—
. 41
Compensation support continued 2022 due to larger battery packs.

deployment once
purchase subsidies are
withdrawn.

* But subsidy support is growing. Demand drivers
are strong; many markets have phase-out dates
for 2030s.4?

Convenience

BEVs require average
driving ranges between
300-500km.

Equivalent number of BEV
models needed to
conventional vehicles.

+ Sales-weighed average range of new battery
EVs was ~350km in 2023, compared to around
600km for conventional vehicles.*3

» 590 BEV models available in 2023, 5% annual
growth while conventional models declined
3%. Equal numbers expected before 2030.44

Compatibility

Adequate public charging
infrastructure required—
around 17 million by
2030.%

2030.46

« Assignificant but closing bottleneck. 36%
annual growth in the global public charger
network from 2019 to 2023, reaching 3.9mn
chargers. At this rate, the target is met before




Heavy-duty road Battery and Hydrogen Electric Trucks

2035 Goals>!

Background

Diesel is hard to replace in trucking; its high energy density is perfect
for transporting heavy loads over long distances. The main pathways
to decarbonization are battery electric trucks (BETs) and hydrogen
electric trucks (HETs) powered by fuel cells.*” Globally, BETs
accounted for ~1% of new truck sales in 2023. Data on HETs sales is
patchy but almost certainly very small—in 2023, around 100 HETs
were sold in Europe, compared to around 2,500 BETs.4® BETs have
attractive operational features—quiet, high torque and able to
recover energy lost in breaking—but batteries have a lower energy
density than diesel, requiring heavy battery packs on all vehicles.
They also require charging, which requires significant infrastructure
investment. HETs have less favorable features. They can refuel quickly
if hydrogen is available, but clean hydrogen is expensive, and little
transport infrastructure exists. The hydrogen itself must be liquified
or stored as a gas at high pressures, requiring significant energy and
equipment.4?

Outlook

BETs are expected to reach cost parity with diesel trucks in most
markets in the mid to late 2020s in urban segments, and mid to late
2030s for the regional and long haul. HET price parity is expected
beyond 2040.3°

Deployment goal: - SETe taraet
9 s targe
Trucks on the road: 43% for & 2% I+ 59, by92035>
BETs, 2% for HETs S [}
: v HETs target

Abatement potential: 2 |

> (0.7% by 2035) .
~14GT for BETs, ~4GT for =T | R
HETS s e

g l ........ - =T
~7% 1.50C carbon budget = et -z T
Total Addressable Market: g —_— === __--"

N P e s e o 9w s e TV o T Taaeececssecscscseccass
USD 0.4-0.5tn for BETsUSD = 0% : i
0.02-0.2tn for HETS, in 2035 2018 2023 2028 2033
Status: Historical == == Deployment targets
Both right direction, off track T CAGRtrend ~ ====- Linear trend
Commercial maturity drivers—Four Cs

Score (/5)
Target conditions Progress
BETs | HETs

Driver spotlight—Cost parity for BET and HET

Cost

Achieve Total Cost of
Ownership advantage for
BETs and HETs over diesel
trucks for all use cases.

BETs are near parity in most urban
markets, tracking towards cost parity by
the early 2030s in “first-mover” markets.
HET price parity expected after 2040.52

2 BET cost parity possibly passed in Europe
€
= 15 HET not expected until mid-2030s
2
(@]
e -\—— —

2023 2030

BET

2035
HET

2040

Notes: TCO = Total Cost of Ownership; Chart applies to Europe only and heavy-duty regional trucks, and it
reflects the underlying assumptions of the relevant scenario.
Source: MPP (2022)

Compensation

Evidence of reliable
economics needed to
support continued
deployment.

BETs models continue to emerge—840
were announced or available in 2023.
Profitability should rise as supply chains
and manufacturing matures, and
innovation reduces costs.>3

Given low sales volume and models, it is
likely near-term revenue pools are small.

Convenience

BETs and HETs have ranges
of >500km, meeting long-
haul requirements.

Current BET and HET ranges are ~300—
500km, one-third that of diesel, but well
suited to regulated 4-5h driving with
regular stops.>* Weight of battery/fuel
cells a low constraint; volume matters.

Compatibility

~2.5 million chargers
needed by 2035, ~25%
high speed + focused on
high-traffic routes and
industrial hubs.>>

Buildout of public charging infrastructure
is low on long-hauls but progressing in
urban segments.

Only early planning of initial H2 networks;
e.g., Europe has ~50 refueling stations.>®




Aviation power-to-liquid (P-to-X) synthetic fuels 2035 Goals®!
Background Deployment goal: 10%
x
Decarbonization of aviation will be driven by energy efficiency, new 6% of aviation fuel mix by IS
plane types (hydrogen and battery electric), and sustainable aviation 2035 e
fuels. New plane types are limited by technical constraints, so Abatement potential: 5 -
sustainable aviation fuel is expected to provide 65% of 2050 final 0.5 gigatons of CO S -
energy demand in a Net Zero scenario.>’ Sustainable Aviation fuels 2919 2 = _
include bio-derived fuels and synthetic P-to-L fuels. Bio-derived fuels >1% of 1.50C carbon budget gl P
are likely to face supply constraints.>® This leaves P-to-L fuels as the Total Addressable Market: a ’,f' Ceees
rimary decarbonization solution, which are produced by combinin _ - 0% — === I
P y P y 9 USD 0.01-0.03tn in 2035 5018 2023 5028 5033

green hydrogen with carbon dioxide. It produces a synthetic
hydrocarbon that can “drop into” existing planes as a blend with
fossil kerosene, producing few emissions compared to the
conventional jet fuel it displaces. P-to-L fuels are under 0.1% of
aviation fuel today, remain commercially immature, and they’re 3-9x
more expensive than historical jet fuel.>®

Outlook

Few projects exist, but some 30 sit in the pipeline that could generate
over 1.3bn gallons by 2030.6° This will produce vital learnings to
reduce costs, but most analyses see P-to-L fuels commanding a
premium until at least the late 2040s.

Status:

e Historical

Right direction, off track

eeeeeee 3-year CAGR trend ===« 3-year linear trend

= = = Deployment targets

Commercial maturity drivers—Four Cs

Target conditions

Progress

Score (/5)

Driver spotlight—Cost of P-to-X compared to biofuels

Cost

P-to-L fuel competitive with
historical jet fuel costs in
favorable locations (i.e.,
where green hydrogen costs
are lowest).

* P-to-L fuels should remain more expensive
than jet fuel by 2050 (1-2.5x) without a
high carbon price (>USD 200/ton) and
highly ambitious green hydrogen price point

(>USD1/kg).62

= 250 P-to-X unlikely to reach

= parity with jet fuel by 2050

< 200

a

w

=)

= 150

g

chj i — =
0

HEFA Other biofuels PtX
I ! Historical jet fuel average cost

Source: MPP (2022)

Compensation

Evidence of reliable
economics needed to
support continued
deployment.

* High costs of P-to-L limits revenue potential.

» However, there is a sizeable pipeline of P-
to-L projects, and future P-to-L blending
mandates (1.2% for 2030 in the EU) and
offtake agreements shore up future

demand.®3

Convenience

P-to-L fuels can fully drop
into operational planes,
avoiding the need for
significant new infrastructure
or types of plane.

+ Current plane engines can blend up 10-
50% of fuel with SAF. Fully SAF compatible
models are already in the market, and are
expected to replace current stock with asset

turnover.%4

Compatibility

Infrastructure in place to
deliver P-to-L fuels to
airports.

Reliable and sustainable
supply of CO, needed to
produce P-to-L fuels.

* P-to-L fuels use existing fueling
infrastructure, avoiding replacement or

retrofit costs.

but it will grow over time.

Needs supply of captured CO,; the existing
removals and transport industry is nascent,




Shipping green ammonia and methanol fuels 2035 Goals*®®
Deployment goal:
Background . IOy ‘ 14%/ ; 25%
Long-haul shipping will be decarbonized through a combination of mrgtrﬁ::é? 39 oofa?hi - 20%
efficiency improvements and sustainable fuels displacing carbon- fuel mix 203; PPINg ~
intensive bunker fuel. Green methanol and ethanol will play the ' % 15% L
largest role, given constraints around sustainable biomass supply, and Abatement potential: € 109 _ - -
hydrogen'’s volumetric density.®> Green ammonia is produced by Together ~1 gigaton of CO, T ° _ -
combining green hydrogen with nitrogen. It can be combusted in >1% of 1.50C carbon = 5% _ - -
boilers to produce steam, or to run hydrogen fuel cells. Green budget 0% N A P T I LA LA
methanol is produced by combining green hydrogen with carbon. It ¢ ;
. L . . . ! 2018 2023 2028 2033
is a liquid alcohol, which can be used to run internal combustion Tota/Addressab/e'l\/larket
engines or fuel cells. Both fuels account for under 1% of consumed USD 0.01-0.05tn in 2035 = Historical
fuel.66 Status: = = Deployment target (ammonia)
Outlook Right direction, off track e+es++ Deployment targets (methanol)
Green methanol has a head start on ammonia—it is more mature, C ial turity dri F C
and so more widely used in shipping. New zero-emission ship ommercal maturity drivers—rour Ls
purchases are mostly for methanol-compatible. Yet, green ammonia - Score (/5)
is widely expected to dominate future; it is already lower cost, and Target conditions Progress Ammonia | Methanol
this gap will grow given methanol depends on expensive carbon ‘
removal technologies.®” + Cost parity forl . Rgnning vessels on ammonia and methanol
green ammonia will cost ~1.5x and ~2.5x more than
and methanol conventional vessels by 2035. Parity for
Cost with bunker fuel. ammonia possible by 2035 with carbon
. . . price >USD 150/ton and highly ambitious
Driver spotlight—Cost of ammonia and methanol green hydrogen cost (<USD 2 / kg).%
60 . » Evidence of + Ship operators have ordered nearly 300
50 Cost parity not expected by 2050 reliable economics |  vessels. However, few have secured reliable
without carbon tax or equivalent Compensation | needed to support |  supplies of fuels. No zero-emission shipping
40 continued fuel plants are operating, but four are
30 \ deployment. financed.”®

20

Fuel energy cost (USD/GJ)

2025 2030 2035 2040 2045 2050

e Green ammonia " "1 Bunker fuel range

Notes: Historic bunker fuel range relates to very low sulfur fuel oil for 2020, prior to recent volatility;
ammonia and methanol fuel costs from the UMAS low-cost scenario.
Source: UMAS (2023); IEA (2020)

ship models

Convenience emerge.

¢ Ammonia- and
methanol-ready

First ammonia-ready ships from 2026, 11
orders in 2023. First methanol-ready ships
from 2024, over 100 orders.

Order book is only 25% of needed vessels
for decarbonization goals. Shipyards have
~2-3 year wait time for new output.”"

the refueling

Compatibility infrastructure.

» Major ports install

Multiple ports plan for new facilities. Due to
production costs, ammonia is likely to be
globally traded, methanol bunkered in key
hubs.”2




Sector: Food and Agriculture



Alternative proteins

2035 Goals”?

Background

Multiple levers are needed to decarbonize food and agriculture.
Alternative proteins are included here given their standardized
production could generate S-curve deployment dynamics, and they
emit ~95% fewer emissions than animal-derived protein.”? Plant-
based alternative proteins are the most economically mature type
and the focus. Other types include micro-organism- and animal-cell-
based alternative proteins, which are more expensive than plant-
based proteins but share similar technologies, so learnings in one
type could drive cost reductions in others. Alternative proteins are
niche, making up just 2% of the global protein market in 2020,
although they are rapidly growing in some markets.”*

Outlook

Survey evidence suggests consumers expect improvements in taste,
texture, and smell before alternative proteins are considered
substitutable with meat. Most forecasts expect market share to hit
between 10-30% of the protein market by 2035, but this hinges on
cost improvements.”> Premiums in the US range from 43% for meat
to 7% for butter, but several products may reach price parity by
2030.76

Deployment goal: 20%

13% of protein market by
2035

Abatement potential:

~5 gigatons of CO,

~2% of 1.50C carbon budget
Total Addressable Market:
USD 0.2-0.4tn in 2035
Status:

Right direction, likely off track

10%

0%
2018

Proportion of protein market

Historical
eeesees d-year CAGR trend

...
- Les®

L d
':-uﬂ“"'."-_

—

2023 2028

2033

= == Deployment targets

= === 4-year linear trend

Commercial maturity drivers—Four Cs

Target conditions

Progress

Driver spotlight—Alternative proteins are expensive

Cost parity between alternative
proteins and animal-derived
protein in high-consumption
markets.

Cost

Previous forecasts estimated price parity by
2023, but this did not materialize.”® They
remain more expensive than animal
proteins across products. More evidence is
needed on their learning rate.

600
1S
— Without additional incentives, avg.
! price parity across meat products
o 400 )
N may not be reached in the near term ——p
o~
\53/ \
E 200
£
0
2020 2025 2030 2035 2040 2045 2050
Plant-based meat Cell-based meat ©_; Animal meat

Notes: Meat types include poultry, ruminant, and monogastric; excludes dairy, which is a much cheaper
alternative protein that may reach price parity sooner; average price across meat types is used; price index = price
of animal meat in 2020; assumes no tax on animal meat.

Source: Inevitable Policy Response (2023)

Evidence of reliable economics
needed to support continued
deployment.

Compensation

Alternative proteins show strong growth
across some food products, like milk, but
alternative meat product sales remain
stagnant. There were high-profile
withdrawals of products from key markets
in 2022 and dedicated alternative protein
companies have struggled recently.”®

* Appeal to mass market by .
mimicking animal protein in
taste and texture, as well as
overcoming nutritional content
concern.

Convenience

Just 13% of consumers in key markets eat
alternative proteins exclusively; 27% state
they would if health, nutrition, and taste
improve.80

Alternative protein products .
are widely available in stores

Compatibility and in restaurants.

Alternative protein products exist in most
fast-food chains and grocery stores.
Presence in other restaurants should
spread as costs fall and consumption rises.

Score (/5)




Green fertilizer 2035 Goals34

R Convenience . .
: 4 other, requiring no change in downstream

Background Deployment goal: 60%
Synthetic fertilizers are responsible for around 5% of global GHG 45% of fertilizer market by S 50%
emissions. Around 2% comes from its energy-intensive production. 2035 = -
The remaining'3% is produced when fertilize.rs are used; nitrogen Abatement potential 2 40% ’,r'
encourages soil bacteria to release nitrous oxide—a potent GHG— . S 309 -7
81 o " ~0.7 gigatons of CO, = ? -
and other processes release further GHGs.8' Optimizing fertilizer use S 7
is a key lever to reduce its emissions, but the focus here is on >1% of 1.50C carbon budget S 20% 7
producing clean fertilizer upstream of its use, because this is Total Addressable Market: 2 10% 7
technplogy-drlven and ;ould shovy S-curve dynamics. While . USD 0.15-0.2tn in 2035 09, P
emissions from ammonia production can be reduced by capturing Status: © 5018 5023 5098 5033
CO,, producing “blue ammonia,” the largest emission reductions lie .a US'_ _
in manufacturing it W|th reneWable electricity and hydrogen to make nght dIrECtlonl Oﬂ: traCk e— HStOrical - an e Dep|oyment targets
“green ammonia.” Green ammonia is typically 2—4x more expensive
than natural gas-based ammonia today, depending on the region,
due to hydrogen costs.82 . . .
Outiook Commercial maturity drivers—Four Cs
utioo Target conditions Progress Score (/5)
Green fertilizer costs are r'apldly faII!ng due to gheaper equipment » Cost parity of new green - Green ammonia currently > USD 900—
and renewable energy. Price parity is expected in the cheapest ammonia with the historical 2000/ton compared to >USD 200-500/ton
markets' by 2026,. a more W|dely n the early 2030s. The challenge is Cost average price of natural gas- for natural gas-based ammonia.&
developing capacity and stimulating demand.3 based ammonia (USD 200~ + On track for cost parity in low-cost regions
400/ton). by 2026, and over half of markets by 2035.
. . ; . o + Evidence of reliable + Clear pipeline for new green ammonia
Driver spotlight—Green ammonia price parity is far economics needed to plants: 185 projects, 45 with off taker
) support continued agreements, 15 under construction.8
1250 Near-term price parity requires Compensation | gaployment. « Demand is low. Off taker agreements are not
1000 carbon tax or equivalent always leading to financed projects. Requires
| policy incentives and corporate demand.®’
FCB 720 T O s s * Green fertilizer substitutes + Green ammonia is identical to conventional
2 500 conventional fertilizer. ammonia; one can frictionlessly replace the
w
D

250 & practices or assets.
0 * Production capacity, * Renewables capacity expanding and
transport and storage electrolyzers costs for hydrogen production
O N AV A> 0 0N DO D NS o O , ! croly«
’L@/ ,\/Qr" ,\/@’ ,\/@’ ,\/Qr" ,\/@’ ,\/@’ ,\/Q"’ ’L@/ ,\/Qr" ,\9’” ,\/6” ,\/QO’ ,\/6)’ ,\90’ ,\/Q”’ infrastructure required to falling quickly.
. N _ Compatibilit transport green ammonia + Can be transported/stored easily, but
= == Green ammomalfor fertilizer production P y from low-cost production exporting and importing infrastructure
©_| Historic grey ammonia range hubs to demand centers. needed.88
Notes: Upper range relates to higher cost projects today, while the low range is from projects in more . Expansion in renewables and

advantaged regions. .
Source: MPP (2022) hydrogen production.
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Valuing nature-based solutions

2035 Goals??

Background

Land-use change accounts for around 10% of global GHG emissions.
Conversion of land for deforestation-linked commodities is the
primary driver of ecosystem loss in many areas—one study estimates
it is responsible for at least 90% of deforestation in tropical areas.®
Mechanisms that place a value on nature can promote land
protection if they are credible and offer competitive payoffs. These
can include ecotourism and payments for ecosystem services, but the
focus here is on credible nature-based credits on the carbon market,
given recent positive market and policy signals. Credits linked to
nature-based solutions were around half of the voluntary carbon
market from 2021 to 2022, growing from 28% in 2019.%°

Outlook

Better transparency and credibility is needed to appeal to a wider
pool of mostly corporate buyers (e.g., robust additionality, valuing
co-benefits). Recent price increases for high-integrity credits imply
buyers are focusing more on quality. This shift is also being reflected
in tighter market standards. Forecasts are generally bullish on growth
prospects due to rising corporate demand to meet climate goals.?’

Deployment goal:

Additional 2.4 gigatons of CO,
a year by 2035

Abatement potential:

~18 gigatons of CO,

~7% of 1.50C carbon budget
Total Addressable Market:
~USD 0.1tn in 2035

Status:

Right direction, likely off track

NBS supply (GTCO2eq)
w

2020 2025

Plus avoided deforestation

2030 2035

= = -Deployment goal

Commercial maturity drivers—Four Cs

Target conditions

Progress

Score (/5)

Driver spotlight—Required value of credits

Cost
(price of credits)

Value of preserving land
(to landowner) > value of
converting land for other
purposes.

Taxes/fines to lower
payoff of deforestation-
linked commodities.

Recent rises in credit value; e.g., the price of
forest and land-use credits rose 75% from
2021 to 2022. Yet, large gulf between
required value and current value. Price paid
on international markets ~one-third of
agricultural commodity prices.?3

30
o 20
)
\8/15 - — ﬁ
£10 -
5 Price too low in near-term
0 to incentivize preservation

2020 2021 2022 2023 2024 2025 2026 2027 2028

Historical price range

Notes: Indicative only; the gap between the required and current/forecast price provides a rough proxy for the value to
landowners of either converting land to produce physical commodities, or conserve it to generate nature-base carbon
credits; forecast relates to credit prices for jurisdictional REDD+ projects; current price relates to REDD+ credit
fluctuation.

Source: Kindermann, G. et al (2008); McCall-Landry, D. et al (2024); UBS analysis.

Compensation
(reliability of
cash flow)

Voluntary carbon market
is liquid, with consistently
high and stable quality
credit prices for
landowners to earn a
reliable and sufficient
income.

Market liquidity dropped 51% 2021-2022,
albeit from record levels in 2021. Prices can
fluctuate over 50% year-on-year. Emerging
brokers may promote stability.%*

Reported focus of buyers on higher-quality
premium credits implies landowners may see
better returns per credit going forward.

Convenience

Barriers to selling and
buying credits are falling.

Governance/standards/transparency remain
inhibitor for buyers. Policies on corporate use
of offsets may promote standardization.?>
Guidance on issuing exists but reaches few

landholders.

Compatibility

Infrastructure exists to
certify and trade high-
quality credits.

More companies involved in rating and
trading, improving liquidity and products
(e.g., standard contracts, insurance).
Geospatial innovation ongoing.




Direct Air Carbon Capture (DACC)

2035 Goals

Background

Carbon removals will be required in 2050. A portfolio of solutions
will be required, and while nature-based solutions offer significant
opportunities for low-cost removals, engineered removals will also be
required. Unlike capturing carbon from point sources, DACC plants
remove carbon from ambient air. There are around 20 operating
DACC plants today—far less than required under decarbonization
scenarios. Together, they have with a capacity to remove 0.01
megatons of CO, a year, which is less than 0.001% of the removals
needed under IPCC projections.?®¢ DACC is energy intensive and
expensive, especially next to industry removals and cheap nature-
based solutions. Yet, it is also some of the most reliable storage.
Demand is limited to a small set of corporates willing to pay
premium, and plant profitability hinges on how sustainable this
demand is.%” If costs fall, demand may be high from industries with
few economic decarbonization options today (such as aviation). Tech
is still really in the demonstration phase.

Outlook

Next decade is about reducing costs and energy intensity, with
significant investment to scale after 2035. Likely to always be more
expensive than other removals due to energy intensity, so it needs to
maintain high quality of permanence to command premium in
voluntary carbon markets.

Deployment goal: @ 250
0.12 gigatons of CO, removal O 200
by 2035 g 150
Abatement potential: 5

0.12 gigatons of CO, § 100
>1% of 1.50C carbon budget & 50
Total Addressable Market: § 0

USD 0.002-0.02tn in 2035
Status:
Right direction, off track

2020

— Historical

2030

eseseesd-year CAGR trend e == 4-year linear trend

= = = Deployment targets

2035

Commercial maturity drivers—Four Cs

Target conditions

Progress

Score (/5)

* Levelized cost of storage
competitive with other
engineered removals.

Cost

Levelized cost of capture estimates for large-
scale DACC range from around USD 150-
350 t/CO,—around 3x higher than carbon
capture in industry (which benefits from
higher CO, concentrations in flue gas, lower
costs). Costs have not fallen much over the
last decade, reflecting a low learning rate.?®

Driver spotlight—DACC capital expenditure intensity

1500

o N

£ 1000 ~

2 ~

N

) ~

= ~

X 500 -~

E S~ -

< = - [ Jp

U -
0
2020 2025 2030 2035 2040 2045 2050

Notes: Derived from Energy Transition Commission modelling; range reflects plausible learning rates of 10% and
15%, although this is to the lower end of other estimates.

Source: ETC (2022); UBS analysis

« Evidence of reliable

Compensation continued deployment.

economics needed to support

It is too early to fairly judge the sustainability
of business models. DACC is at the
demonstration phase and the market is
without historical precedent. Current buyers
are willing to pay a premium for the high
quality of its credits.

* Minimal barriers to trading.
* High credit integrity—clear

Convenience . :
additionality, permanence,

and independent verification.

The ecosystem for buying, selling, and
verifying credits is developing quickly.
Credits can be traded OTC or on exchanges.
DACC credits are high integrity.

* It is energy-intensive,
requiring more renewables.

* Reliable storage sites are
developed, with associated
transport infrastructure.

Compatibility

Renewables are developing at pace, so they
are unlikely to act as a bottleneck.

Ample geological storage globally for the
guantities of DACC needed in net zero
scenarios. Projects tend to co-locate with it
today, given little transport infrastructure. 00




Sector: Industrials
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Green steel via H2-DRI-EAF* 2035 Goals'%3
Background Deployment goal: . 30%
Multiple solutions will be needed to decarbonize steel, which 16% of steel production by 9:/
accounts for 7% of global GHG emissions. Material efficiency and 2035 2
more scrap in production will be important, as will equipping existing Abatement potential: 3 20%
blast furnaces with carbon capture, given many of their asset lives -3 gigatons of CO 5 _-"
extend beyond 2050."%" The focus here is on hydrogen direct og 9 2 kS 109 ',—'
reduced-iron (DRI) based steelmaking, which offers a low-emission ~1% of 1.50C carbon £ U _-="
way to produce steel without CCS, offering the larger mitigation budget s ’,f"
potential than other solutions. Under this process, green hydrogen is Total Addressable Market: “ 0% -
used as a reducing agent for iron rather than carbon from fossil fuels. USD 0.1-0.3tn in 2035 2018 2023 2028 2033
The resulting iron is melted in an electric arc furnace (EAF), which can )
Status: S
be powered by renewables, to produce steel. . o = Historical = === Deployment targets
Right direction, off track
Outlook
The technology is in the early demonstration phases; the first batch C ial turity dri F C
was only produced in 2022. Pilot projects are being introduced; el L e el e , |
around 20 by 20_30 (vs. over 4OQ operating cohvent|ona| steel pIant;.), Target conditions Progress Score (/5)
and 6 have final investment decisions.02 The first wave of plants will
generate learnings, driving down green hydrogen production costs, « Cost parity where the levelized | ¢ Green steel is expensive. Price parity is
but price parity is not expected without a sizable carbon price. cost of steel for green steel < not expected before 2050 without a
Cost conventional blast furnace steel. carbon price.
0s « With a carbon price of USD 100t/CO,
and green hydrogen below USD 2/kg,
g . . parity expected by 2025.104
Driver spotlight—Parity beyond 2050 . . . . —
« Evidence of reliable economics » No operating zero-emission steel
needed to support continued factories today, but an established
< 800 - .
O Price parity not deployment. pipeline exists—a result of cross-value
by Compensation chain collaboration, and public
§ 00 \ expected by 2050 P incentives. P
& 600 — « Unclear if buyers will be willing to
© 500 I shoulder the green premium for steel.
C
2 -T -=-==-== * Green steel is a direct substitute | * Steel produced via H2-DRI-EAF is almost
a 400 _ . >
%) Convenience for conventionally-produced identical to blast furnace steel.
- 300 blast furnace steel.
2020 2025 2030 2035 2040 2045 2050
* Expansion of hydrogen * Renewable electricity and hydrogen
= == Average blast burnace (basic oxygen) H2-DRI-EAF production and renewables for production likely integrated as part of
Compatibilit production. green steel projects.
o _ o wsine H2-DRIEAF with 100% hudrogen: ot £ _ ’ P y » More high-grade ore and « Only 3-4% of iron ore shipped today can
h‘fetssétcze’(gzgqen\:e()lirzaetgnclég.scenano, using H2-DRI- witl o hydrogen; average blast furnace is assume greater pre-processing 1o be USE‘d in DRI EAF — significant
Source: MPP (2022) enable use in DRI-EAF. barrier.19




Industry and carbon capture and storage

2035 Goals'

Background

Industry accounted for ~25% of global energy system emissions in
2022.7% Carbon capture and storage will be vital where industrial
processes cannot be fully decarbonized by other zero-carbon
solutions, or where it is the lowest-cost solution given local resources
and costs. For instance, while emissions from cement production can
be reduced by altering production or reducing demand, chemical
reactions at the heart of the process release CO,; therefore, some
CCS is likely to always be required. Indeed, in net zero scenarios, 10—
15% of the energy mix in 2050 could still be fossil energy with
CCS.197 CCS can be attached to industrial plants to capture CO, from
their waste gas streams from industrial activities, and then either
transported and permanently stored, or used as an input into other
processes, such as producing plastics. There are around 45
commercial CCS projects capturing CO, from industrial and power
activities today. Cost reductions will likely be gradual.08

Outlook

A significant scale up to around 300 projects is needed by 2030, as
well as centralized transport infrastructure and reliable permanent
geological storage.'® Incentives are needed to encourage adoption
to reduce costs.

Deployment goals: __40%
Output of steel, cement, and B -
chemicals covered by CCS is O -
5%, 33%, & 22% respectively = 209 = ver
in 2035 E
Abatement potential- 3 10% P AC .
~9 gigatons of CO, 3 0% —_ e ===

00 OO O — N M 1N OM~N00O0)O —AN M < N
~3% of 1.50C carbon budget §§§§§§§§8§§§§§§§§§
Total Addressable Market: o

) e— Historical
USD 0.03-0.08tn in 2035 = « <Deployment target (steel)
Status: = == Deployment targets (cement)
Right direction, off track eeeee Deployment targets (chemicals)
Commercial maturity drivers—Four Cs
Target conditions Progress Score (/5)

Driver spotlight—CCS costs by activity

Chemicals — CCS tends to be cheaper
for industry than power
Blue H2/NH3 —
Igoen & Steel / or standalone DACC
Cement —— /
Gas power gen —

BECC power gen |
DACC ]

0 100 200 300 400 500

Levelized cost of capture (USD/tCO2e)

Notes: Shows selected technologies from a wider review conducted by the Energy Transition
Commission; ranges reflect current spread of costs across markets.
Source: ETC (2022)

Cost

NA — CCS is not competing with
any incumbent technology, so
there is no relative cost goal that
would trigger a tipping point.

A possible trigger is if the price
of capturing carbon is cheaper
than a tax, therefore: Levelized
cost of storage < price of
carbon.

» Costs for capturing CO, from steel,
cement, and chemicals are around USD
75-125/tC0O,. """

+ Carbon prices in compliance markets are
generally around USD 60-80/tCO, (75%

of emission trading schemes cover

industrial activities). The difference is too

small to incentivize investment in CCS
today.!"?

Compensation

Evidence of reliable economics
needed to support continued
deployment.

+ Regulation is fundamentally required to
create adequate demand for CCS;
limited revenue pools today.

Convenience

CCS retrofits possible to most
industrial production processes.

» CCS has been demonstrated at scale for

most applications—90% capture rates
are feasible."3

* Retrofitting is resource-intensive with
safety risks and technical challenges.

Compatibility

Need large expansion of
centralized transport
infrastructure (e.g., compressor
and pipeline network), and
reliable storage.

« Centralized transport infrastructure non-
existent today. Some countries, e.g., UK,

have progressed plans for networks.'4
* Reliable geological storage is largely
undeveloped but plenty of pilots.
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Heat pumps for residential buildings 2035 Goals'?

Background Deployment goal: . 50%

Direct emissions from residential buildings were ~6% of global 32% of space heat demand by % 40%

emissions in 2022, half from burning gas to heat buildings.'> Heat 2035 = .

pumps are expected to be the main technology to replace gas boilers Abatement potential: § 30% =TT

for residential homes; they can heat as well as cool, run on 6 ai - ™" o=
' i ~6 gigatons of CO, 9 20% P ==

renewable electricity, and they require 3-5x less energy than gas s ATEE-"

boilers to deliver the same amount of heat.!¢ They also provide ~2% of 1.50C carbon budget 8 109 e—

energy security benefits for countries that are net-importers of Total Addressable Market: ©

gas.""” Heat pumps are named based on where they source heat— USD 0.4-0.9tn in 2035 T 0%

from either the air, water, or the ground. Air-source heat pumps are Status: 2021 2026 2031

likely to be the most popular due to lower costs and easier ' Historical = = = Deployment targets

installation. They are almost always more expensive to buy and install
than gas boilers, but their efficiency means they generally have lower
operational costs.

Outlook

Heat pump prices are expected to fall around 30% by 2035 on
current trends, but enduring subsidies will be needed to encourage
their uptake given high upfront costs.’® Labor shortages also affect
many markets, slowing installation. But double-digit growth rates are
expected on the back of improving costs and policy support.

Right direction, likely on track

eeesees 2-year CAGR trend

===« 2-year linear trend

Commercial maturity drivers—Four Cs

Target conditions

Progress

Score (/5)

Driver spotlight—Cost significantly varies

* Price parity of Heat Pump
(purchase price and
installation cost) vs. gas
boilers.

» Lower operational costs for
heat pumps than gas
boilers.

Cost

Heat pump upfront costs are higher in most
countries than gas boilers. Subsidies are
needed.

Lifetime costs of a heat pump are lower; while
gas is cheaper than electricity, heat pumps are
300-500% energy efficient, while gas boilers
are 90% efficient.’20

—= 500 )
§ 400 . Heat pumps are Price parity not expected
= % " cheaper in Denmark until late 2040s in Canada
2 300 e p
= B A T LR ALY
§ 200 - \":..- ________________
T 100 T T T e e ey
°
Fo0
2022 2026 2030 2034 2038 2042 2046 2050
-------- Gas boiler (Denmark) esesees Heat pump (Denmark)

= = -@Gas boiler (Canada) = = -Heat pump (Canada)

Notes: The heat pump shown for each country is the most popular in that market (air-to-air for Denmark, air-to-
water for Canada)
Source: Lynch, C. et al (2023).

Evidence of reliable
economics needed to
support continued
deployment.

Compensation

Some heat pump markets are growing fast.
Europe has achieved double-digit growth rates
since 2015 (20% of all gas boilers have been
replaced). China is following suit.

Global growth was only 3% in 2020."%!

< Overcome installation time
disadvantage and other

Convenience practical challenges.

No easy fixes to overcome the labor- and
time-intensive installation process for heat
pumps. 3-8 days installation time for heat
pumps, versus 1-3 days for gas boilers.22
Heat pump efficiency has improved ~2% p.a.

* Infrastructure grid
expansion required, and
better building energy
efficiency.

» Overcome workforce
shortages via retraining.

Compatibility

Building retrofit rates only 1% p.a. globally.
Heat pumps are expected to add significantly
to electricity demand.'23

Workforce deficits in most markets; jobs in
supply chain triple by 2030; there are
incentives to reskill once demand develops.'24




Appendix

A1: The 3-part framework
Our methodology is split into three sections:

1) What: Defining key climate technologies and each one’s deployment
goal, abatement potential, total addressable market, implementation cost.

2) How: Commercial readiness and tipping points via the four Cs (cost,
compensation, convenience, and compatibility).

3) Why: The opportunity each climate tech presents to accelerate
decarbonization

What: Key climate technologies

There is no universal definition of a climate technology. We take a broad
definition to include any solution that can facilitate reduced atmospheric
concentrations of greenhouse gases, and then prioritize the “most
important.” Some climate techs are nascent (and therefore lacking data), or
they are not a priority to track because they are unlikely to drive much
decarbonization by themselves (e.g., a wind turbine clearly avoids emissions;
the case is less clear for carbon accounting software). Following a review of

mainstream scenarios and analysis, we prioritized solutions that are:
Included in mainstream Net Zero scenarios as a feasible climate solution;
Data exist today for us to track their progress, as well as publicly available
third-party forecasts (e.g., global data on the cost of EVs vs. internal
combustion engine vehicles exists).

What: Deployment goal

For each climate tech, deployment goals were derived from existing Net
Zero scenarios aligned to global heating of between 1.5°C and 2°C. Each
scenario sets out a plausible deployment for climate tech to achieve a
temperature goal, but the exact level varies a lot. Taking their average, and
presenting deployment goals as a range, is a reasonable way to reflect the
average opinion of how much a climate tech needs to scale to meet a
particular temperature goal. The approach follows similar analyses, such as
the work of the University of Exeter’s Systems Change Lab. All deployment
goals are set for 2023 to 2035.
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What: Abatement potential

Abatement potential refers to how many GHG emissions a technology
reduces, avoids, or removes for a given level of deployment. It involves
calculating a baseline of emissions that would happen if that climate tech
did not deploy and calculating the saved emissions attributable to its
existence—such as the GHG emissions removed from the atmosphere by
CCS, or the emissions of conventional cars that are avoided by putting more
EVs on road. Total abatement potential was calculated in this way and
adjusted for each climate tech’s lifecycle emissions. We prioritized figures
here scenarios provided abatement potential, but for more novel
technologies that are poorly reflected in scenarios, such as nuclear Small
Modular Reactors, we performed our own calculations.

What: Total Addressable Market

Total Addressable Market refers to the future potential revenue a climate
tech could generate, on a global level, if it hits its deployment goal. We
used a simple top-down approach: taking a measure of today’s market size,
growing it until 2035 at a reasonable growth rate, and assuming the climate
tech’s 2035 deployment goal was their share of market revenue. For
instance, for power sector climate techs, we took the total revenue from
listed businesses in the power sector and grew it at the average of equity
analyst’s expectations of compound annual growth over the next five year
(using data from Aswath Damodaran’s public repository). If wind energy’s
deployment goal is 22% of power generation in 2035, its Total Addressable
Market is estimated as 22% of the future power market revenue. The range
reflects upper and lower deployment goal.

What: Implementation cost

Implementation cost refers to the capital investment required to implement
a climate tech’s deployment goal. We took a simple top-down approach,
using production cost estimates from scenarios and multiplying them by
production levels needed to hit deployment targets. Where possible, we
prioritized empirically derived cost estimates that incorporated learning
effects. Implementation cost does not consider the system costs of
implementing solutions (such as the number of chargers required to support
EVs). We also focus on capital costs and ignore operating costs, which tend
to be lower for climate techs.

How: Proximity to tipping points via the four Cs

After setting goals, we analyzed how likely climate techs are to make
progress in the near term by looking at their proximity to tipping points. The
four Cs are explained in the next section of the Appendix. It follows a similar
rating-style approach to SystemlQ (2023), to compare dissimilar
technologies on a roughly even playing field. Inevitably, ratings involve a
degree of subjectivity, so for transparency, the logic is included in each
Climate Tech Passport.

Why: Transition impact

Analyzing the potential impact of climate techs involves comparing their
deployment and commercial goals to their proximity to tipping points.
Climate techs with high abatement potential, which are also close to tipping
points, may generate the largest climate impact in the near term. Those
with smaller abatement potential and larger distances to tipping points are
only likely to have tangible climate impacts in the 2040s.
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A2: The four Cs framework

Novel technologies moving from slow to exponential growth, and zero to
gradually building market share, have common attributes. Meeting them
signals commercial maturity and readiness to scale, providing a yardstick to
judge whether a new technology is on the verge of breaking through. We
structure these common attributes as the “Four Cs":

1. Cost: Once a solution becomes cost competitive with incumbents, rapid
deployment often follows. In the 1960s, once cheap natural gas was
discovered in the North Sea, it supplanted coal in the UK within 30
years.

2. Compensation: Generating revenue and eventually profits—the
hallmark of technologies with effective business models—depends on
more than falling costs, such as proven business models, and the nature
of markets and policy support. For instance, wind energy is cheap
today, but investment can suddenly drop if relative profitability suffers,
such as through an end to subsidies, or if revenues are too volatile to
assuage capital lenders of a project’s risks." Even if a technology is
cheap, it may struggle to generate consistent reliable revenues,
requiring further innovation to find a reliable product-market fit.

3. Convenience: Non-cost features such as higher quality, better
reliability, or new capabilities increase a technology’s convenience, and
therefore commercial maturity. For instance, climate techs inherently
reduce emissions, and so they can enjoy a “green halo” effect in

' The UBS Global Research team'’s proprietary Sustainable Transition Investment Strategy, published in
July 2024, identified over 450 technologies and solutions to reduce greenhouse gas emissions across
the economy.

market segments where this enhances their perceived quality. Wider
trends can also render a technology more attractive to consumers, such
as if social norms shift in favor of alternative proteins.

4. Compatibility: A technology’s growth could be limited by broader
factors beyond its control that act as a bottleneck on deployment.
Current examples among climate techs include renewables’ struggle
to connect to electricity grids due to infrastructural bottle necks, and
consumers remaining resistant to buying EVs in some places due to
a lack of public charging stations.

Limitations

Like all frameworks and the analyses they guide, this one too has limits. For
one, we don't cover all climate techs. Other analyses have done this, such as
a recent proprietary UBS analysis which documented over 450.' While all
solutions should be on the table to decarbonize, each sector has one or two
solutions that could deliver the bulk of supply-side emissions reduction. This
means we can present a fair state-of-play by focusing on a few “key”
climate techs rather than covering every technology under the sun, with the
added benefit of simplicity. Similarly, the competitiveness of each climate
tech and incumbents at a regional or national level is not reflected in this
analysis. We focus on the state of climate tech at a high level—either
globally or across key markets if data is not widely available, particularly the
EU, US, and China.

28



References

1 Ember (2024), Electricity data explorer
2 SystemlQ (2023), The breakthrough effect

3 Deployment goal derived from Paris-aligned scenarios, including IPCC, NGFS, IEA, BP, Equinor, Shell,
Enerdata, Project Drawdown; upper and lower bounds roughly align with 1.50C and 20C warming;
Abatement potential reflects central target; Total Addressable Market uses data from Damodaran
(2024), assuming revenue of listed power sector firms grows at the average analyst's 5-year expect
CAGR until 2035, adjusted for wind's upper and lower deployment goals

4 Lazard (2024), LCOE+; applies to US only

5 IEA (2023), Electricity grids and secure energy transitions

6 IEA (2023), Electricity grids and secure energy transitions

7 Ember (2024), Electricity data explorer

8 SystemlQ (2023), The breakthrough effect

9 Nijsse, F. et al (2023), The momentum of the solar energy transition
10 IEA (2023), Renewables 2023

11 Deployment goal derived from Paris-aligned scenarios, including IPCC, NGFS, IEA, BP, Equinor, Shell,

Enerdata, Project Drawdown; upper and lower bounds roughly align with 1.50C and 20C warming;
Abatement potential reflects central target; Total Addressable Market uses data from Damodaran
(2024), assuming revenue of listed power sector firms grows at the average analyst's 5-year expected
CAGR until 2035, adjusted for solar’s upper and lower deployment goals

12 Lazard (2024), LCOE+; applies to US only

13 IEA (2023), Renewables 2023

14 IEA (2023), Renewables 2023

15 [EA (2023), Renewables 2023

16 IEA (2023), Batteries and secure energy transitions
17 RMI (2023), X-change: Cars

18 IEA (2023), Batteries and secure energy transitions
19 IEA (2023), Batteries and secure energy transitions
20 RMI (2024), Battery mineral loop

21 Deployment goal derived from Paris-aligned scenarios, including IPCC, NGFS, IEA, Way, R. et al; upper
and lower bounds roughly align with 1.50C and 20C warming; Abatement potential reflects central
target; Total Addressable Market uses battery market size from GrandViewResearch, and it grows
market revenue at the same rate as deployment until 2035 for low and high deployment scenarios;
Abatement potential assumes batteries enable 30% of renewables and electrified transport emission
reductions

22 IEA (2023), Batteries and secure energy transitions

23 IEA (2023), Batteries and secure energy transitions

24 SystemlIQ (2023), The breakthrough effect; IEA (2024), Global EV Outlook

25 [EA (2024), Global EV Outlook

26 RMI (2024), Battery mineral loop

27 Ember (2024), Electricity data explorer

28 Way, R. et al (2022), Empirically-grounded technology forecasts and the energy transition

29 Schlissel, D. (2022), Small modular reactors—too untested, too expensive, too risky, and too uncertain
30 IEA (2022), Global number of small modular reactor projects by status of development

31 Euractive (2023), Belgium, Italy, Romania, US unite to boost small modular reactors research

32 Deployment goal derived from existing scenarios, including NNWI, Idaho National Laboratory, NEA,
Nuscale, UxC; upper and lower bounds roughly align with 1.50C and 20C warming; Abatement
potential reflects central target; Total Addressable Market uses data from Damodaran (2024),
assuming revenue of listed power sector firms grows at the average analyst’s 5-year expected CAGR
until 2035, adjusted for SMR's upper and lower deployment goals.

33 NREL (2024), Annual Technology Baseline 2024
34 NNWI (2023), Scaling success
35 Hussein, E. (2020), Emerging small modular nuclear power reactors: A critical review.

36 ICCT (2021), Global comparison of live-cycle greenhouse gas emissions from combustion engine and
electric vehicle passenger cars

37 IEA (2024), Global EV Outlook
38 IEA (2024), Global EV Outlook

39 Deployment goal derived from Paris-aligned scenarios, including IEA and CAT; upper and lower
bounds roughly align with 1.50C and 20C warming; Abatement potential reflects central target; Total

29



Addressable Market uses data from Damodaran (2024), assuming revenue of listed firms in the autos
and trucks and auto parts sectors grow at the average analyst's 5-year expected CAGR for the
transportation sector until 2035, adjusted for upper and lower deployment goals

40 Various forecasts, see driver spotlight.

41 IEA (2024), Global EV Outlook

42 ZEV Transition Council (2024), Tracking progress

43 IEA (2024), Global EV Outlook, P34; SystemIQ (2023), The breakthrough effect

44 |EA (2024), Global EV Outlook

45 |EA (2024), Global EV Outlook; Public fast and slow chargers under the APS scenario.
46 UBS calculation based on data from IEA (2024), Global EV Outlook

47 MPP, ETC, RMI, We Mean Business Coalition, WEF (2022), Making zero emission trucking possible;
Technical annex has good discussion on BETs vs. HETSs.

48 UBS calculation based on IEA (2024), Global EV Outlook

49 ICCT (2024), Race to zero: European heavy-duty vehicle market development quarterly (Jan-Dec
2023); data reflects heavy duty trucks.

50 MPP, ETC, RMI, We Mean Business Coalition, WEF (2022), Making zero emission trucking possible:
Technical annex.

51 Deployment goal derived from Paris-aligned scenarios included in the MPP (2022) scenario analysis;
upper and lower bounds roughly align with 1.50C and 20C warming; Abatement potential reflects
central target; Total Addressable Market uses data from Damodaran (2024), assuming revenue of listed
firms in the trucking sector grow at the average analyst's 5-year expected CAGR for the trucking and
transportation sector (trucking alone is an outlier growth rate) until 2035, adjusted for upper and
lower deployment goals.

52 MPP, ETC, RMI, We Mean Business Coalition, WEF (2022), Making zero emission trucking possible:
Technical annex.

53 [EA (2024), Global EV outlook: Trends in electric heavy-duty vehicles

54 [EA (2024), Trends in electric heavy-duty vehicles; BNEF (2024), Zero-emission commercial vehicles:
the time is now; MPP, ETC, RMI, We Mean Business Coalition, WEF (2022), Making zero emission
trucking possible: Technical annex; SystemIQ (2023), The breakthrough effect.

55 Derived from MPP, ETC, RMI, We Mean Business Coalition, WEF (2022), Making zero emission
trucking possible: Technical appendix.

56 Hydrogen Mobility Europe (2024), Emerging conclusions; 49 stations planned as part of H2ME
project, number built is unclear.

57 SystemlQ (2023), The breakthrough effect, based on MPP, ETC, RMI, We Mean Business Coalition,
WEF (2022), Net zero aviation explorer

58 MPP, ETC, RMI, We Mean Business Coalition, WEF (2022), Making net-zero aviation possible:
Technical appendix

59 Watson, M. et al (2024), Sustainable aviation fuel technologies, costs, emissions, policies, and
markets: A critical review; MPP, ETC, RMI, We Mean Business Coalition, WEF (2022), Making net-zero
aviation possible: Technical appendix; BNEF (2024), Power-to-Liquids primer

60 BNEF (2024), Power-to-Liquids primer

61 Deployment goal derived from Paris-aligned scenarios included in the MPP (2022) scenario analysis
using pre-set scenarios as well as several custom scenarios to obtain a good spread of trajectories
across temperature alignments; upper and lower bounds roughly align with 1.50C and 20C warming;
Abatement potential reflects central target; Total Addressable Market uses data from IATA (2024) for
the size of the aviation fuel market, assuming revenue of the sector grows in proportion to the growth
of airline miles in the IEA STEPS scenario (a business as usual projection, ~4%) until 2035, adjusted for
upper and lower deployment goals

62 Both hurdles are extremely ambitious; logic from SystemIQ (2023), The breakthrough effect, based on
MPP, ETC, RMI, We Mean Business Coalition, WEF (2022), Net zero aviation explorer

63 European Council (2023), Press release: RefuelEU aviation initiative: Council adopts new law to
dearbonize aviation sector; IATA (2023), Sustainable Aviation Fuel offtake agreements rise in Q3; S&P
Global (2024), Global SAF production set to double in 2024, with future growth policy-dependent.

64 US DOE (2024), Sustainable aviation fuel

65 Getting to Zero coalition (2021), The next wave: Green Corridors

66 UCL et al (2024), Climate action in shipping: Progress towards shipping’s 2030 breakthrough

67 RMI and Global Maritime Forum (2024), Oceans of opportunity: Supplying green methanol and

ammonia at ports; UMAS (2023), Cost of zero emissions container freight shipping; Lloyd's Register
(2023), Future of maritime fuels

68 Deployment goal derived from Paris-aligned scenarios leveraging the metareview conducted by
Lloyd's Register (2023) plus the IEA’s scenarios; upper and lower bounds roughly align with 1.50C and
20C warming; Abatement potential reflects central target; Total Addressable Market uses data from
Market Future Research for the size of the bunker fuel market, assuming revenue of the sector grows
in proportion to total shipping miles under the IEA STEPs scenario (a business as usual scenario, ~3%),
adjusted for upper and lower deployment goals

69 UMAS (2023), Cost of zero emissions container freight shipping; SystemIQ (2023), The breakthrough
effect

70 MPP (2024), Global pipeline tracker

71 DNV (2024), Maritime decarbonization efforts propelled as orders for alternative-fuelled vessels grow;
UCL et al (2024), Climate action in shipping: Progress towards shipping’s 2030 breakthrough

72 RMI and Global Maritime Forum (2024), Oceans of opportunity: Supplying green methanol and
ammonia at ports; UMAS (2023), Cost of zero emissions container freight shipping; Lloyd's Register
(2023), Future of maritime fuels

73 Collett, K. et al (2021), The climate impact of alternative proteins; 95% derived from lower bound of
plant-based and animal protein GHG emissions.

74 BCG (2023), Taking alternative proteins mainstream

75 See metareview of forecasts conducted by Synthesis Capital (2022), S-Curve adoption: our house
view on alternative protein market growth

76 GFI (2022), Reducing the price of alternative proteins

77 Not many scenarios include alternative proteins. We therefore rely on the IPR’s RPS and FPS + Nature
scenario (aligned to 1.50C and 1.80C); upper and lower bounds roughly align with 1.50C and 20C
warming; Abatement potential reflects central target; Total Addressable Market uses data from
Precedence Research for the size of the alternative protein market, assuming revenue of the sector
grows in proportion to demand for protein within the IPR FPS + Nature scenario, adjusted for upper
and lower deployment goals

78 Referring to BCG's widely cited forecast of price parity for plant-based protein by 2023; BCG (2022),
The untapped climate opportunity in alternative proteins.

79 Malila, Y. et al (2024), Current challenges of alternative proteins as future foods; FAIRR Initiative
(2023), From niche to norm: The decade of alternative proteins.

80 BCG (2022), The untapped climate opportunity in alternative proteins, mentioned in SystemlQ (2023),
The breakthrough effect

81 Menegat, S. et al (2022), Greenhouse gas emissions from global production and use of nitrogen
synthetic fertilisers in agriculture

82 MPP, ETC, RMI, We Mean Business Coalition, WEF (2022), Making net-zero 1.50C ammonia possible.
83 MPP, ETC, RMI, We Mean Business Coalition, WEF (2022), Making net-zero 1.50C ammonia possible.

30



84 Deployment goal derived from Paris-aligned scenarios leveraging the MPP’s scenarios, plus custom
scenarios using the online interface tool to achieve a good spread of temperature alignment;
Abatement potential reflects central target; Total Addressable Market uses data from Future Market
Insights for the size of the fertilizer market, assuming revenue of the sector grows at 4.5% (CAGR
from Future Market Insights), adjusted for upper and lower deployment goals

85 Prices can fluctuate significantly in response to short-term natural gas prices; ranges derived from
MPP study but complemented with more recent data; S&P Global (2024), Blue, green ammonia prices
diverge as electrolysis power prices rise, natural gas falls; MPP, ETC, RMI, We Mean Business Coalition,
WEF (2022), Making net-zero 1.50C ammonia possible.

86 BNEF and Climate Technology Coalition (2024), Scaling up hydrogen: The case for Low-Carbon
Ammonia.

87 For instance, only 3 projects are operating; MPP et al (2024), Global Project Tracker; ammonia.

88 Galimova, T. et al (2023), Feasibility of green ammonia trading via pipelines and shipping: Cases of
Europe, North Africa, and South America

89 Pendrill, F. et al (2022), Disentangling the numbers behind agriculture-driven tropical deforestation

90 Ecosystem Marketplace (2024), Voluntary Carbon Market 2024: On the path to maturity; S&P Global
(2020), Voluntary carbon market grows 6% in 2019: Ecosystem Marketplace.

91 Ecosystem Marketplace (2024), Voluntary Carbon Market 2024: On the path to maturity

92 Deployment goal derived from the level of NBS in IPR’s RPS and FPS scenarios (aligned to 1.50C and
1.80C); Abatement potential reflects central target; Total Addressable Market (TAM) uses the IPR’s
potential annual revenues linked to NBS forecasts, taking the RPS as the high and the FPS as the low
(IPR calculates these as the quantity of emissions sequestered multiplied by the prevailing (assumed)
carbon price); note, due to the prevailing assumption of future carbon prices and NBS deployment,
TAM is highly uncertain for NBS

93 SystemlIQ (2023), The breakthrough effect

94 Ecosystem Marketplace (2024), Voluntary Carbon Market 2024: On the path to maturity
95 Deloitte (2023), Recent developments in the voluntary carbon market: key implications

96 ETC (2022), Carbon capture, utilisation & storage in the energy transition: Vital but limited

97 Le Dain, M. (2024), Carbon credit buyer preferences are rapidly shifting; BCG (2024), In the voluntary
carbon market, buyers will pay for qualityO

98 Deployment goal derived from Paris-aligned scenarios, including IPCC (low and no overshoot
scenarios), IEA, NGFS; Abatement potential reflects central target; Total Addressable Market uses
scenario assumptions from Oliver Wyman (2024), Unlocking the potential of carbon dioxide removal
for high and low carbon prices, deriving revenue for by multiplying the carbon sequestered in the low
and high deployment scenarios by a low and high carbon price (USD 50-80/tCO2 in 2035).

99 Review of multiple sources conducted in ETC (2022), Carbon capture, utilisation & storage in the
energy transition: Vital but limited

100 IEA (2021), The world has vast capacity to store CO2
101 SystemIQ (2023), The breakthrough effect
102 MPP et al (2024), Global Project Tracker; steel

103 Deployment goal derived from Paris-aligned scenarios, including IEA and various MPP scenarios;
Abatement potential reflects central target; Total Addressable Market uses data from Damodaran
(2024), assuming revenue of listed firms in the steel sector grow at the average analyst's 5-year
expected CAGR until 2035, adjusted for upper and lower deployment goals.

104 Highly ambitious thresholds set by SystemlQ (2023), The breakthrough effect, based on MPP, ETC,
RMI (2022), Net-Zero steel: sector transition strategy

105 IEEFA (2022), Iron ore quality a potential headwind to green steel making

106 IEA (2023), Tracking clean energy progress 2023; Does not include indirect emissions from
electricity;

107 ETC (2022), Carbon capture, utilisation & storage in the energy transition: Vital but limited
108 IEA (2023), Tracking clean energy progress 2023
109 ETC (2022), Carbon capture, utilisation & storage in the energy transition: Vital but limited

110 Deployment goal derived from Paris-aligned scenarios, including IEA, various MPP scenarios,
McKinsey (based on NGFS), various IPR scenarios; Abatement potential reflects central target; Total
Addressable Market uses scenario assumptions from Oliver Wyman (2024), Unlocking the potential of
carbon dioxide removal for high and low carbon prices, deriving revenue for by multiplying the carbon
sequestered in the low and high deployment scenarios by a low and high carbon price (USD 50-
80/tC0O2 in 2035).

111 ETC (2022), Carbon capture, utilisation & storage in the energy transition: Vital but limited

112 World Bank (2024), Carbon pricing dashboard

113 Brandle, P. et al (2021), Beyond 90% capture: Possible, but at what cost?

114 UK Gov (2024), CCUS : business models

115 IEA (2023), Tracking clean energy progress

116 EHPA (2023), a joint plan for boosting heat pump deployment and meeting the REPowerEU targets
117 IEA (2022), The future of heat pumps

118 Applies to UK; Nesta (2024), How to make heat pumps more affordable; based on BAU price
decrease assumptions of the authors, see section ‘assumptions and methods’; Lynch, C. et al (2024),
Crossing the tipping point: Heat pumps case study

119 Deployment goal derived from Paris-aligned scenarios from the IEA; Abatement potential reflects
central target; Total Addressable Market uses data from Prudence Research for the current size of the
heat pump market, and grows it at the average year on year growth rate for heat pump sales over the
last 5 years

120 SystemIQ (2023), The breakthrough effect
121 IEA (2022),

122 IEA (2022), The future of heat pumps

123 IEA (2022), The future of heat pumps

124 Lynch, C. et al (2024), Crossing the tipping point: Heat pumps case study; IEA (2022), The future of
heat pumps

The future of heat pumps

31



About the Institute

The UBS Sustainability and Impact Institute was founded in 2021 to
contribute to the sustainability debate, with a focus on actionable and
timely contributions. The Institute is a collaborative effort with sustainability
experts from across UBS’s business divisions. We strive to encourage
objective and fact-based debate, provide new impulses for action, and
identify innovations that will help shape our collective efforts and awareness
about sustainability and impact.

Fellows of the Institute

Jackie Bauer
Francis Condon
Gillian Dexter

Paul Donovan
Camila Kaiser
Vicki Kalb
Karianne Lancee
Andrew Lee
Stevica Levajkovski

Richard Morrow
Grégorie Muhr
Richard Mylles
William Nicolle
Mike Ryan
Antonia Sariyska
Nalini Tarakeshwar
Veronica Weisser
Annabel Willder

32



Disclaimer

This document has been prepared by UBS Switzerland AG and/or any of its subsidiaries or affiliates ("UBS"), part of UBS Group AG ("UBS Group"). UBS Group includes Credit Suisse AG, its
subsidiaries, branches and affiliates (hereinafter Credit Suisse). Additional Disclaimer relevant to Credit Suisse follows at the end of this section. This document and the information contained
herein are provided solely for information and UBS marketing purposes. Nothing in this document constitutes investment research, investment advice, a sales prospectus, or an offer or
solicitation to engage in any investment activities. This document is not a recommendation to buy or sell any security, investment instrument, or product, and does not recommend any specific
investment program or service.

Although all information and opinions expressed in this document were obtained in good faith from sources believed to be reliable, no representation or warranty, express or implied, is made as to
the document’s accuracy, sufficiency, completeness or reliability. All information in this document is subject to change without notice and UBS is under no obligation to update or keep current the
information contained herein. Source of all information is UBS unless otherwise stated. UBS makes no representation or warranty relating to any information herein which is derived from
independent sources.

Asset classes, asset allocation and investment instruments are indicative only. Any charts and scenarios contained in the document are for illustrative purposes only. Some charts and/or
performance figures may not be based on complete 12-month periods which may reduce their comparability and significance. Historical performance is no guarantee for, and is not an indication of
future performance.

Nothing in this document constitutes legal or tax advice. UBS and its employees do not provide legal or tax advice. This document may not be redistributed or reproduced in whole or in part
without the prior written permission of UBS. To the extent permitted by the law, neither UBS, nor any of it its directors, officers, employees or agents accepts or assumes any liability, responsibility
or duty of care for any consequences, including any loss or damage, of you or anyone else acting, or refraining to act, in reliance on the information contained in this document or for any decision
based on it.

UBS retains the right to change the range of services, the products and the prices at any time without prior notice. Certain services and products are subject to legal provisions and cannot therefore
be offered world-wide on an unrestricted basis.

Please be reminded that all investments carry a certain degree of risk. Your attention is hereby drawn to such risk (which can be substantial). Some investments may not be readily realisable since
the market in the securities is illiquid and therefore valuing the investment and identifying the risk to which you are exposed may be difficult. Some investments may be subject to sudden and large
falls in value and on realisation you may receive back less than you invested or may be required to pay more. You should consult your UBS client advisor on the nature of such investment and
carefully consider whether such investment is appropriate for you.

Additional Disclaimer relevant to Credit Suisse: This document is not directed to, or intended for distribution to or use by, any person or entity who is a citizen or resident of or located in any
locality, state, country or other jurisdiction where such distribution, publication, availability or use would be contrary to law or regulation or which would subject Credit Suisse to any registration or
licensing requirement within such jurisdiction. Except as otherwise specified herein, this report is distributed by Credit Suisse AG, a Swiss bank, authorized and regulated by the Swiss Financial
Market Supervisory Authority. Your Personal Data will be processed in accordance with the Credit Suisse privacy statement accessible at your domicile through the official Credit Suisse website
https://www.credit-suisse.com. In order to provide you with marketing materials concerning our products and services, UBS Group AG and its subsidiaries may process your basic Personal Data (i.e.
contact details such as name, e-mail address) until you notify us that you no longer wish to receive them. You can optout from receiving these materials at any time by informing your Relationship

33


https://www.credit-suisse.com/

Manager. If you have any queries/objections relating to the receipt of marketing materials from us, please contact our Data Protection Officer at dataprotectionofficer.pb@credit-suisse.com (for
Credit Suisse AG, HK Branch) or PDPO.SGD@credit-suisse.com (for Credit Suisse AG, SG Branch) or csau.privacyofficer@credit-suisse.com (for Credit Suisse AG, Sydney Branch).

Important Information About Sustainable Investing: An increasing number of products and services are using terms or labels related to sustainable investments. However, industry standards
and terminology related to sustainable investments will differ and are evolving. Therefore, you should carefully review the offering materials to understand why a particular product or strategy may
or may not be classified as a sustainable investment and if their approach aligns with your goals and objectives. At UBS, we continue to develop our own standards and a framework for sustainable
investing. However we do not review every product to determine consistency with our standards, nor do all products that we make available align with our approach.

At UBS, we believe sustainable investment strategies should have an explicit focus on sustainability objectives or outcomes. Sustainable investments across geographies and styles approach the
integration of environmental, social and governance (ESG) factors and other sustainability considerations and incorporate the findings in a variety of ways. Sustainable investing-related strategies
may or may not result in favorable investment performance and the strategy may forego favorable market opportunities in order to adhere to sustainable investing-related strategies or mandates.
Issuers may not necessarily meet high performance standards on all aspects of ESG or other sustainability considerations. In addition, there is no guarantee that a product’s sustainable investing-
related strategy will be successful. The ability to implement the approaches to sustainable investing will depend on the product or service selected, they are not available for all products, services or
accounts offered through UBS.
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