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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). 
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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°C 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 

* Hydrogen-based Direct Reduced Iron (H2 DRI) steel making, coupled with an electric arc furnace (EAF)
Source: UBS
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Sector: Power 
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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.1 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.
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Driver spotlight—Wind energy is already competitive
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Deployment targets 5-year CAGR trend

5-year linear trend Historical

Deployment goal:

22% of global electricity 
generation (18%–27%)

Abatement potential:

~60 Gigatons of CO2

23% of 1.5oC carbon 
budget

Total Addressable Market:

USD 1.4–2.2tr in 2035

Status:

Right direction, likely on 
track for lower bound

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)

Commercial maturity drivers—Four Cs

Wind 2035 Goals3

Fossil fuel range

Cost tipping point 2018

Target conditions Progress Score (/5)

Cost

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

• New wind + storage cheaper 
than new & existing gas.

• New onshore has been cheaper than gas 
since 2018 at the global level. Offshore still 
needs improvement.

• New onshore wind + storage is competitive 
with gas and moving towards cost parity 
(~USD 90/kWh vs. ~USD 75/kWh).4

4

Compensation

• Growth in capacity slowed 
since 2020 following COVID-
related project delays, subsidy 
withdrawal, and rising interest 
rates. Evidence of reliable 
economics needed to support 
aggressive project build out. 

• Capacity growth bounced back with a 
loosening macro environment and strong 
policy support. Yet, growth remains below 
2020 levels and high-profile project 
cancellations occurred in 2023. Capital 
costs are rising, particularly in “developing” 
markets.

3

Convenience

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

• 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.

3

Compatibility

• World must add or refurbish 
2x the global transmission 
grid by 2040 (80 million km). 
Annual investment of USD 
600bn is required by 2030.5

• 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.6

2
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Background

In 2023, solar PV generated 6% of electricity and it accounted for 
31% of new capacity additions. It is the fastest growing form of 
clean energy; 73% of all new clean power generating capacity in 
2023 was solar PV.7 Rapid growth begets fast learning; for every 
doubling, its project-specific costs fall 36%.8 Solar PV passed a cost 
tipping point in 2022, when the average cost of producing electricity 
from solar became cheaper than natural gas in key markets (see 
driver spotlight). Like wind energy, solar PV suffers from 
intermittency, requiring additional storage (such as large-scale 
batteries) to consistently supply energy when the sun is not shining. 
These additional storage costs are difficult to estimate, and they 
reduce the competitiveness of solar in the short term. However, the 
cost of utility-scale batteries is falling quickly, in turn reducing the 
system costs of new renewables.9

Outlook 

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 
expects this to be the case even considering system costs.10

Driver spotlight—Solar PV is already competitive

Deployment goal:

28% of global electricity 
generation (19%–37%)

Abatement potential:

~80 Gigatons of CO2

29% of 1.5oC carbon budget

Total Addressable Market:

USD 1.6–3.0tr in 2035

Status:

Right direction, likely on track 
for lower bound

Notes: Cost is the Levelized Cost of Energy; Historical data are global LCOEs, while projected data refers to key 
markets (Europe, the United States, and China); Fossil range is the global average benchmark for the unsubsidized 
LCOE of a new combined cycle gas turbine, midpoint to lowest values.
Source: Way, R. et al (2022); Nijsse, F. et al (2023); Lazard (2024)

Commercial maturity drivers—Four Cs

Solar Photovoltaics (PV) 2035 Goals11 
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Target conditions Progress Score (/5)

Cost

• New solar LCOE < new and
existing gas (~USD 50/kWh,
depending on location).

• New solar + storage cheaper
than new & existing gas.

• New solar has been cheaper than gas since
2022 at the global level. Fast learning rate.

• New solar + storage is competitive with gas.
Close to cost parity in favorable locations
(~USD ~60/kWh vs. ~USD 45/kWh).12

5

Compensation

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

• Capacity grew strongly through recent
macroeconomic turbulence. Large
connection queue implies strong pipeline.
Projects advance without subsidies in
favorable locations.

• Most forecast growth is driven by policy
rather than market drivers (such as subsidies,
rather than market-based contracts).13

3

Convenience

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

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

3

Compatibility

• World must add or refurbish
2x the global transmission
grid by 2040 (80mn km).
Annual investment of USD
600bn required by 2030.14

• Investment levels remain static at USD
300bn, half the required amount. 1,800 GW
of wind is in a connection queue—more than
today’s global capacity.15

2
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Background

Batteries store intermittent clean electricity, making it available when 
needed. They are the fastest growing commercially-available 
technology in the energy sector, quadrupling in volume between 
2020 and 2023. Around 90% of the increase is driven by EVs, and 
the rest is power storage, mostly utility scale batteries that are large 
enough to economically feed power into grids.16 Costs fall around 
19% for every doubling of capacity.17 Most batteries today are 
Lithium-Ion (Li-Ion), and although they are used in billions of 
electronic personal devices, the energy sector accounts for over 90% 
of demand.18 Even so, innovation constantly produces new 
chemistries and designs are improving battery density and weight—
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 
cheaper EVs (see driver spotlight). 

Outlook 

Announced projects should quadruple capacity by 2030.19 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
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Driver spotlight—Battery costs tracking to parity

Deployment goal:

~24,000 GWh of capacity

(4,700–52,000)

Abatement potential:

Enable ~50 Gigatons of CO2

18% of 1.5oC carbon budget

Total Addressable Market:

USD 1.1–2.3tr in 2035

Status:

Right direction, likely off track

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)

Commercial maturity drivers—Four Cs

EV parity Gas parity

Possible cost parity for 
EVs from 2027

Cost parity for power 
storage since 2021
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Historical
Deployment targets
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Target conditions Progress Score (/5)

Cost

• 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).

• 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.22

3

Compensation

• Evidence of reliable economics
needed to support aggressive
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.23

2

Convenience

• 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.

• Sales-weighed average range of new
battery EVs was ~350km in 2023,
compared to around 600km for
conventional vehicles.25 Improvements
since 2020 have been sluggish.

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

3

Compatibility

• Supply of critical minerals needs
to diversify and remain robust,
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.26

4
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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.28 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.29 There are only 3 in 
operation today, and their unit costs remain larger than conventional 
nuclear.30 

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.31

Driver spotlight—High SMR capital-intensity

Deployment goal:

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

Abatement potential:

~0.2 gigatons of CO2

0.1% of 1.5oC carbon budget

Total Addressable Market:

USD 0.04–0.12tn in 2035

Status:

Right direction, clearly off track

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

Commercial maturity drivers—Four Cs

Nuclear Small Modular Reactors (SMRs) 2035 Goals32 
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Target conditions Progress Score (/5)

Cost

• SMR LCOE <
conventional nuclear
(~USD 190/MWh).

• SMR capex intensity <
conventional nuclear
(~USD 9000/kWh).

• Data is limited due to few commercial projects.
• SMR generation and capex intensity could

equalize with conventional nuclear by the late
2030s.33

• Yet, there is uncertainty given conventional
nuclear’s high and gradually rising costs. SMRs
are based on similar technology.

1

Compensation

• Evidence of reliable
economics needed to
support project build
out.

• SMRs are at the early innovation stage. There
are around 70 reactor designs, of which ~10%
are expected to commercialize. Incentives will
drive first-of-a-kind projects over the next
decade.34

2

Convenience

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

• Commercialized SMR
designs emerge that can
flexibly co-locate with
demand.

• 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.35

4

Compatibility
• Grid constraints are

overcome via investment
infrastructure.

• See solar and wind passports. Electrification of
the economy needs more investment in grids. 3
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Sector: Transport 
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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.37

Outlook 

Purchase costs are falling as governments introduce purchase 
subsidies and supply mandates, competition intensifies, battery costs 
fall, and secondhand markets develop.38 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.

Driver spotlight—Tracking to cost parity

Deployment goal:

45% of cars on the road

(38%–52%)

Abatement potential:

~15 gigatons of CO2

5% of 1.5oC carbon budget

Total Addressable Market:

USD 2.7–3.6tn in 2035

Status:

Right direction, likely off track

Commercial maturity drivers—Four Cs

Light-duty road Battery Electric Vehicles (BEVs) 2035 Goals39 

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)
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Target conditions Progress Score (/5)

Cost

• Reach cost parity on
upfront purchase price for
BEVs in all major regions.
This drives consumer
decision making more
than lifetime cost.

• Parity has been reached in some key markets. In
China, BEVs were 14% cheaper than
conventional vehicles in 2023, but were 60%
more expensive in the US, and more expensive
in most European markets. Global parity
expected in late 2020s.40

4

Compensation

• Evidence of reliable
economics needed to
support continued
deployment once
purchase subsidies are
withdrawn.

• The industry is entering a phase of intense price
competition. In cases, EV prices rose 2018–
2022 due to larger battery packs.41

• But subsidy support is growing. Demand drivers
are strong; many markets have phase-out dates
for 2030s.42

3

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.43

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

3

Compatibility

• Adequate public charging
infrastructure required—
around 17 million by
2030.45

• A significant 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
2030.46

3
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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.47 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.48 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.49

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 2040.50

Driver spotlight—Cost parity for BET and HET

Deployment goal:

Trucks on the road: 43% for 
BETs, 2% for HETs

Abatement potential:

~14GT for BETs, ~4GT for 
HETs

~7% 1.5oC carbon budget

Total Addressable Market:

USD 0.4–0.5tn for BETs USD 
0.02–0.2tn for HETs, in 2035

Status:

Both right direction, off track

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)

Commercial maturity drivers—Four Cs

Heavy-duty road Battery and Hydrogen Electric Trucks 2035 Goals51 
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Target conditions Progress
Score (/5)

BETs HETs

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 1

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.53

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

2 1

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.54 Weight of battery/fuel
cells a low constraint; volume matters.

2 1

Compatibility

• ~2.5 million chargers
needed by 2035, ~25%
high speed + focused on
high-traffic routes and
industrial hubs.55

• 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.56

2 2
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Background

Decarbonization of aviation will be driven by energy efficiency, new 
plane types (hydrogen and battery electric), and sustainable aviation 
fuels. New plane types are limited by technical constraints, so 
sustainable aviation fuel is expected to provide 65% of 2050 final 
energy demand in a Net Zero scenario.57 Sustainable Aviation fuels 
include bio-derived fuels and synthetic P-to-L fuels. Bio-derived fuels 
are likely to face supply constraints.58 This leaves P-to-L fuels as the 
primary decarbonization solution, which are produced by combining 
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.59

Outlook

Few projects exist, but some 30 sit in the pipeline that could generate 
over 1.3bn gallons by 2030.60 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.
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Driver spotlight—Cost of P-to-X compared to biofuels

Deployment goal:

6% of aviation fuel mix by 
2035

Abatement potential:

~0.5 gigatons of CO2

>1% of 1.5oC carbon budget

Total Addressable Market:

USD 0.01–0.03tn in 2035

Status:

Right direction, off track

Commercial maturity drivers—Four Cs

Aviation power-to-liquid (P-to-X) synthetic fuels 2035 Goals61 
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Historical jet fuel average cost

P-to-X unlikely to reach
parity with jet fuel by 2050

Source: MPP (2022)

Target conditions Progress Score (/5)

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

1

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.63

2

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.64

4

Compatibility

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

• Reliable and sustainable
supply of CO2 needed to
produce P-to-L fuels.

• P-to-L fuels use existing fueling
infrastructure, avoiding replacement or
retrofit costs.

• Needs supply of captured CO2; the existing
removals and transport industry is nascent,
but it will grow over time.

4
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Background

Long-haul shipping will be decarbonized through a combination of 
efficiency improvements and sustainable fuels displacing carbon-
intensive bunker fuel. Green methanol and ethanol will play the 
largest role, given constraints around sustainable biomass supply, and 
hydrogen’s volumetric density.65 Green ammonia is produced by 
combining green hydrogen with nitrogen. It can be combusted in 
boilers to produce steam, or to run hydrogen fuel cells. Green 
methanol is produced by combining green hydrogen with carbon. It 
is a liquid alcohol, which can be used to run internal combustion 
engines or fuel cells. Both fuels account for under 1% of consumed 
fuel.66

Outlook 

Green methanol has a head start on ammonia—it is more mature, 
and so more widely used in shipping. New zero-emission ship 
purchases are mostly for methanol-compatible. Yet, green ammonia 
is widely expected to dominate future; it is already lower cost, and 
this gap will grow given methanol depends on expensive carbon 
removal technologies.67
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Green ammonia

Driver spotlight—Cost of ammonia and methanol

Deployment goal:

Ammonia 14% and 
methanol 3% of shipping 
fuel mix 2035

Abatement potential:

Together ~1 gigaton of CO2

>1% of 1.5oC carbon
budget

Total Addressable Market:

USD 0.01–0.05tn in 2035 

Status:

Right direction, off track

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)

Commercial maturity drivers—Four Cs

Shipping green ammonia and methanol fuels 2035 Goals68 

Cost parity not expected by 2050 
without carbon tax or equivalent
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Target conditions Progress
Score (/5)

Ammonia Methanol

Cost

• Cost parity for
green ammonia
and methanol
with bunker fuel.

• Running vessels on ammonia and methanol
will cost ~1.5x and ~2.5x more than
conventional vessels by 2035. Parity for
ammonia possible by 2035 with carbon
price >USD 150/ton and highly ambitious
green hydrogen cost (<USD 2 / kg).69

2 1

Compensation

• Evidence of
reliable economics
needed to support
continued
deployment.

• Ship operators have ordered nearly 300
vessels. However, few have secured reliable
supplies of fuels. No zero-emission shipping
fuel plants are operating, but four are
financed.70

2 2

Convenience

• Ammonia- and
methanol-ready
ship models
emerge.

• 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.71

4 4

Compatibility

• Major ports install
the refueling
infrastructure.

• Multiple ports plan for new facilities. Due to
production costs, ammonia is likely to be
globally traded, methanol bunkered in key
hubs.72

4 1
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Sector: Food and Agriculture 
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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.73 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.74 

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.75 Premiums in the US range from 43% for meat 
to 7% for butter, but several products may reach price parity by 
2030.76 
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Driver spotlight—Alternative proteins are expensive

Deployment goal:

13% of protein market by 
2035

Abatement potential:

~5 gigatons of CO2

~2% of 1.5oC carbon budget

Total Addressable Market:

USD 0.2–0.4tn in 2035 

Status:

Right direction, likely off track

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)

Commercial maturity drivers—Four Cs

Alternative proteins 2035 Goals77 
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Animal meat

Without additional incentives, avg. 
price parity across meat products 
may not be reached in the near term 

Target conditions Progress Score (/5)

Cost

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

• Previous forecasts estimated price parity by
2023, but this did not materialize.78 They
remain more expensive than animal
proteins across products. More evidence is
needed on their learning rate.

2

Compensation

• Evidence of reliable economics
needed to support continued
deployment.

• 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.79

2

Convenience

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

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

3

Compatibility

• Alternative protein products
are widely available in stores
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.

4
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Background

Synthetic fertilizers are responsible for around 5% of global GHG 
emissions. Around 2% comes from its energy-intensive production. 
The remaining 3% is produced when fertilizers are used; nitrogen 
encourages soil bacteria to release nitrous oxide—a potent GHG—
and other processes release further GHGs.81 Optimizing fertilizer use 
is a key lever to reduce its emissions, but the focus here is on 
producing clean fertilizer upstream of its use, because this is 
technology-driven and could show S-curve dynamics. While 
emissions from ammonia production can be reduced by capturing 
CO2, producing “blue ammonia,” the largest emission reductions lie 
in manufacturing it with renewable electricity and hydrogen to make 
“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

Outlook 

Green fertilizer costs are rapidly falling due to cheaper equipment 
and renewable energy. Price parity is expected in the cheapest 
markets by 2026, a more widely in the early 2030s. The challenge is 
developing capacity and stimulating demand.83
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Driver spotlight—Green ammonia price parity is far

Deployment goal:

45% of fertilizer market by 
2035

Abatement potential:

~0.7 gigatons of CO2

>1% of 1.5oC carbon budget

Total Addressable Market:

USD 0.15–0.2tn in 2035

Status:

Right direction, off track

Notes: Upper range relates to higher cost projects today, while the low range is from projects in more 
advantaged regions.
Source: MPP (2022)

Commercial maturity drivers—Four Cs

Green fertilizer 2035 Goals84 
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Near-term price parity requires 
carbon tax or equivalent

Target conditions Progress Score (/5)

Cost

• Cost parity of new green
ammonia with the historical
average price of natural gas-
based ammonia (USD 200–
400/ton).

• Green ammonia currently > USD 900–
2000/ton compared to >USD 200–500/ton
for natural gas-based ammonia.85

• On track for cost parity in low-cost regions
by 2026, and over half of markets by 2035.

3

Compensation

• Evidence of reliable
economics needed to
support continued
deployment.

• Clear pipeline for new green ammonia
plants: 185 projects, 45 with off taker
agreements, 15 under construction.86

• Demand is low. Off taker agreements are not
always leading to financed projects. Requires
policy incentives and corporate demand.87

2

Convenience

• Green fertilizer substitutes
conventional fertilizer.

• Green ammonia is identical to conventional
ammonia; one can frictionlessly replace the
other, requiring no change in downstream
practices or assets.

5

Compatibility

• Production capacity,
transport and storage
infrastructure required to
transport green ammonia
from low-cost production
hubs to demand centers.

• Expansion in renewables and
hydrogen production.

• Renewables capacity expanding and
electrolyzers costs for hydrogen production
falling quickly.

• Can be transported/stored easily, but
exporting and importing infrastructure
needed.88

3

17



Sector: Carbon Removals 
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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.89 
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 2019.90 

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.91

Driver spotlight—Required value of credits

Deployment goal:

Additional 2.4 gigatons of CO2 
a year by 2035

Abatement potential:

~18 gigatons of CO2

~7% of 1.5oC carbon budget

Total Addressable Market:

~USD 0.1tn in 2035

Status:

Right direction, likely off track

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.

Commercial maturity drivers—Four Cs

Valuing nature-based solutions 2035 Goals92 
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Plus avoided deforestation Deployment goal

Target conditions Progress Score (/5)

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.93

1

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.94

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

2

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.95

• Guidance on issuing exists but reaches few
landholders.

2

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.

3
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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 CO2 a year, which is less than 0.001% of the removals 
needed under IPCC projections.96 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.97 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.

Driver spotlight—DACC capital expenditure intensity

Deployment goal:

0.12 gigatons of CO2 removal 
by 2035

Abatement potential:

0.12 gigatons of CO2

>1% of 1.5oC carbon budget

Total Addressable Market:

USD 0.002–0.02tn in 2035

Status:

Right direction, off track

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

Commercial maturity drivers—Four Cs

Direct Air Carbon Capture (DACC) 2035 Goals98
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Target conditions Progress Score (/5)

Cost

• Levelized cost of storage
competitive with other
engineered removals.

• Levelized cost of capture estimates for large-
scale DACC range from around USD 150–
350 t/CO2—around 3x higher than carbon
capture in industry (which benefits from
higher CO2 concentrations in flue gas, lower
costs). Costs have not fallen much over the
last decade, reflecting a low learning rate.99

1

Compensation

• Evidence of reliable
economics needed to support
continued deployment.

• 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.

1

Convenience

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

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.

3

Compatibility

• It is energy-intensive,
requiring more renewables.

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

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

• Ample geological storage globally for the
quantities of DACC needed in net zero
scenarios. Projects tend to co-locate with it
today, given little transport infrastructure.100

2
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Sector: Industrials 

21



Background

Multiple solutions will be needed to decarbonize steel, which 
accounts for 7% of global GHG emissions. Material efficiency and 
more scrap in production will be important, as will equipping existing 
blast furnaces with carbon capture, given many of their asset lives 
extend beyond 2050.101 The focus here is on hydrogen direct 
reduced-iron (DRI) based steelmaking, which offers a low-emission 
way to produce steel without CCS, offering the larger mitigation 
potential than other solutions. Under this process, green hydrogen is 
used as a reducing agent for iron rather than carbon from fossil fuels. 
The resulting iron is melted in an electric arc furnace (EAF), which can 
be powered by renewables, to produce steel. 

Outlook 

The technology is in the early demonstration phases; the first batch 
was only produced in 2022. Pilot projects are being introduced; 
around 20 by 2030 (vs. over 400 operating conventional steel plants), 
and 6 have final investment decisions.102 The first wave of plants will 
generate learnings, driving down green hydrogen production costs, 
but price parity is not expected without a sizable carbon price.

Driver spotlight—Parity beyond 2050

Deployment goal:

16% of steel production by 
2035

Abatement potential:

~3 gigatons of CO2

~1% of 1.5oC carbon 
budget

Total Addressable Market:

USD 0.1–0.3tn in 2035

Status:

Right direction, off track

Notes: Carbon moratorium scenario, using H2-DRI-EAF with 100% hydrogen; average blast furnace is assumed 
fixed at 2020 levelized cost.
Source: MPP (2022)

Commercial maturity drivers—Four Cs

Green steel via H2-DRI-EAF* 2035 Goals103 
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Price parity not 
expected by 2050

Target conditions Progress Score (/5)

Cost

• Cost parity where the levelized
cost of steel for green steel <
conventional blast furnace steel.

• Green steel is expensive. Price parity is
not expected before 2050 without a
carbon price.

• With a carbon price of USD 100t/CO2

and green hydrogen below USD 2/kg,
parity expected by 2025.104

2

Compensation

• Evidence of reliable economics
needed to support continued
deployment.

• No operating zero-emission steel
factories today, but an established
pipeline exists—a result of cross-value
chain collaboration, and public
incentives.

• Unclear if buyers will be willing to
shoulder the green premium for steel.

2

Convenience

• Green steel is a direct substitute
for conventionally-produced
blast furnace steel.

• Steel produced via H2-DRI-EAF is almost
identical to blast furnace steel. 5

Compatibility

• Expansion of hydrogen
production and renewables for
production.

• More high-grade ore and
greater pre-processing to
enable use in DRI-EAF.

• Renewable electricity and hydrogen
production likely integrated as part of
green steel projects.

• Only 3-4% of iron ore shipped today can
be used in DRI EAF – significant 
barrier.105

3
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Background

Industry accounted for ~25% of global energy system emissions in 
2022.106 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 CO2; 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.107 CCS can be attached to industrial plants to capture CO2 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 CO2 from industrial and power 
activities today. Cost reductions will likely be gradual.108

Outlook 

A significant scale up to around 300 projects is needed by 2030, as 
well as centralized transport infrastructure and reliable permanent 
geological storage.109 Incentives are needed to encourage adoption 
to reduce costs.

Driver spotlight—CCS costs by activity

Deployment goals:

Output of steel, cement, and 
chemicals covered by CCS is 
5%, 33%, & 22% respectively 
in 2035

Abatement potential:

~9 gigatons of CO2

~3% of 1.5oC carbon budget

Total Addressable Market:

USD 0.03–0.08tn in 2035

Status:

Right direction, off track

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)

Commercial maturity drivers—Four Cs

Industry and carbon capture and storage 2035 Goals110
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CCS tends to be cheaper 
for industry than power 
or standalone DACC

Target conditions Progress Score (/5)

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 CO2 from steel,
cement, and chemicals are around USD
75–125/tCO2.111

• Carbon prices in compliance markets are
generally around USD 60–80/tCO2 (75%
of emission trading schemes cover
industrial activities). The difference is too
small to incentivize investment in CCS
today.112

2

Compensation
• Evidence of reliable economics

needed to support continued
deployment.

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

1

Convenience

• CCS retrofits possible to most
industrial production processes.

• CCS has been demonstrated at scale for
most applications—90% capture rates
are feasible.113

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

2

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.114

• Reliable geological storage is largely
undeveloped but plenty of pilots.

1
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Background

Direct emissions from residential buildings were ~6% of global 
emissions in 2022, half from burning gas to heat buildings.115 Heat 
pumps are expected to be the main technology to replace gas boilers 
for residential homes; they can heat as well as cool, run on 
renewable electricity, and they require 3–5x less energy than gas 
boilers to deliver the same amount of heat.116 They also provide 
energy security benefits for countries that are net-importers of 
gas.117 Heat pumps are named based on where they source heat—
from either the air, water, or the ground. Air-source heat pumps are 
likely to be the most popular due to lower costs and easier 
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.118 Labor shortages also affect 
many markets, slowing installation. But double-digit growth rates are 
expected on the back of improving costs and policy support.

Driver spotlight—Cost significantly varies

Deployment goal:

32% of space heat demand by 
2035

Abatement potential:

~6 gigatons of CO2

~2% of 1.5oC carbon budget

Total Addressable Market:

USD 0.4–0.9tn in 2035

Status:

Right direction, likely on track

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).

Commercial maturity drivers—Four Cs

Heat pumps for residential buildings 2035 Goals119 
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cheaper in Denmark 

Price parity not expected 
until late 2040s in Canada

Target conditions Progress Score (/5)

Cost

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

• Lower operational costs for
heat pumps than gas
boilers.

• 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.120

2

Compensation

• Evidence of reliable
economics needed to
support continued
deployment.

• 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 2020.121

2

Convenience

• Overcome installation time
disadvantage and other
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.122

• Heat pump efficiency has improved ~2% p.a.

3

Compatibility

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

• Overcome workforce
shortages via retraining.

• Building retrofit rates only 1% p.a. globally.
Heat pumps are expected to add significantly
to electricity demand.123

• Workforce deficits in most markets; jobs in
supply chain triple by 2030; there are
incentives to reskill once demand develops.124

3
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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  

x 
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 SystemIQ (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.1 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

x
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 450.1 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.

1 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. 
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Disclaimer 
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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 
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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. 

Country-specific disclaimers: Additional country-specific disclaimers relevant to Credit Suisse follow at the end of this section. Brazil: This publication is not intended to constitute a public offer 
under Brazilian law or a research analysis report as per the definition contained under the Comissão de Valores Mobiliários (“CVM”) Resolution 20/2021. It is distributed only for information 
purposes by UBS Brasil Administradora de Valores Mobiliários Ltda., entity regulated by CVM. Canada: UBS Wealth Management is a registered trademark of UBS AG. UBS Bank (Canada) is a 
subsidiary of UBS AG. Investment advisory and portfolio management services are provided through UBS Investment Management Canada Inc., a wholly-owned subsidiary of UBS Bank (Canada). 
UBS Investment Management Canada Inc. is a registered portfolio manager and exempt market dealer in all the provinces with the exception of P.E.I. and the territories. Denmark: This publication 
is not intended to constitute a public offer under Danish law. It is distributed only for information purposes by UBS Europe SE, filial af UBS Europe SE with place of business at Sankt Annae Plads 
13, 1250 Copenhagen, Denmark, registered with the Danish Commerce and Companies Agency, under No. 38 17 24 33. UBS Europe SE, Denmark Branch, filial af UBS Europe SE is subject to the 
joint supervision of the European Central Bank, the German Central Bank (Deutsche Bundesbank), the German Federal Financial Services Supervisory Authority (Bundesanstalt für 
Finanzdienstleistungsaufsicht, "BaFin"), as well as of the Danish Financial Supervisory Authority (Finanstilsynet), to which this publication has not been submitted for approval. UBS Europe SE is a 
credit institution constituted under German law in the form of a Societas Europaea, duly authorized by BaFin. France: This publication is not intended to constitute a public offer under French law. 
It is distributed only for information purposes by UBS Europe SE Succursale de France (a branch of UBS Europe SE), having its registered office at 69 boulevard Haussmann 75008 Paris, registered 
with the “Registre du Commerce et des Sociétés” of Paris under N°844 425 629. UBS Europe SE Succursale de France is subject to the joint supervision of the European Central Bank, the German 
Central Bank (Deutsche Bundesbank), the German Federal Financial Services Supervisory Authority (Bundesanstalt für Finanzdienstleistungsaufsicht, "BaFin"), as well as of the French "Autorité de 
contrôle prudentiel et de résolution" and "Autorité des marchés financiers", to which this publication has not been submitted for approval. UBS Europe SE is a credit institution constituted under 
German law in the form of a Societas Europaea, duly authorized by BaFin. Germany: This publication is not intended to constitute a public offer under German law. It is distributed only for 
information purposes by UBS Europe SE, Germany, with place of business at Bockenheimer Landstrasse 2-4, 60306 Frankfurt am Main. UBS Europe SE is a credit institution constituted under 
German law in the form of a Societas Europaea, duly authorized by the German Federal Financial Services Supervisory Authority (Bundesanstalt für Finanzdienstleistungsaufsicht, "BaFin") and 
supervised jointly by the European Central Bank, the German Central Bank (Deutsche Bundesbank) and BaFin, to which this publication has not been submitted for approval. Hong Kong: This 
publication is distributed by UBS AG Hong Kong Branch. UBS AG Hong Kong Branch is incorporated in Switzerland with limited liability. Israel: UBS is a premier global financial firm offering wealth 
management, asset management and investment banking services from its headquarters in Switzerland and its operations in over 50 countries worldwide to individual, corporate and institutional 
investors. In Israel, UBS Switzerland AG is registered as Foreign Dealer in cooperation with UBS Wealth Management Israel Ltd., a wholly owned UBS subsidiary. UBS Wealth Management Israel Ltd. 
is an Investment Marketing licensee which engages in Investment Marketing and is regulated by the Israel Securities Authority. This publication is intended for information only and is not intended 
as an offer to buy or solicitation of an offer. Furthermore, this publication is not intended as an investment advice. The word "advice" and/or any of its equivalent terms shall be read and construed 
in conjunction with the definition of the term "investment marketing" as defined under the Israeli Regulation of Investment Advice, Investment Marketing and Portfolio Management Law. Italy: 
This publication is not intended to constitute a public offer under Italian law. It is distributed only for information purposes by UBS Europe SE, Succursale Italia, with place of business at Via del 
Vecchio Politecnico, 3-20121 Milano. UBS Europe SE, Succursale Italia is subject to the joint supervision of the European Central Bank, the German Central Bank (Deutsche Bundesbank), the 
German Federal Financial Services Supervisory Authority (Bundesanstalt für Finanzdienstleistungsaufsicht, "BaFin"), as well as of the Bank of Italy (Banca d’Italia) and the Italian Financial Markets 
Supervisory Authority (CONSOB – Commissione Nazionale per le Società e la Borsa), to which this publication has not been submitted for approval. UBS Europe SE is a credit institution constituted 
under German law in the form of a Societas Europaea, duly authorized by BaFin. Jersey: UBS AG, Jersey Branch, is regulated and authorized by the Jersey Financial Services Commission for the 
conduct of banking, funds and investment business. Where services are provided from outside Jersey, they will not be covered by the Jersey regulatory regime. UBS AG, Jersey Branch is a branch of 
UBS AG a public company limited by shares, incorporated in Switzerland whose registered offices are at Aeschenvorstadt 1, CH-4051 Basel and Bahnhofstrasse 45, CH 8001 Zurich. UBS AG, Jersey 
Branch's principal place of business is 1, IFC Jersey, St Helier, Jersey, JE2 3BX. Luxembourg: This publication is not intended to constitute a public offer under Luxembourg law. It is distributed only 
for information purposes to clients of UBS Europe SE, Luxembourg Branch ("UBS Luxembourg"), R.C.S. Luxembourg n°B209123, with registered office at 33A, Avenue J. F. Kennedy, L-1855 
Luxembourg. UBS Europe SE is a credit institution constituted under German law in the form of a Societas Europaea (HRB n° 107046), with registered office at Bockenheimer Landstrasse 2-4, D-
60306 Frankfurt am Main, Germany, duly authorized by the German Federal Financial Services Supervisory Authority (Bundesanstalt für Finanzdienstleistungsaufsicht, "BaFin") and subject to the 
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joint prudential supervision of BaFin, the European Central Bank and the central bank of Germany (Deutsche Bundesbank). UBS Luxembourg is furthermore supervised by the Luxembourg 
prudential supervisory authority (Commission de Surveillance du Secteur Financier), in its role as host member state authority. This publication has not been submitted for approval to any public 
supervisory authority. Mexico: UBS Asesores México, S.A. de C.V., (hereinafter, “UBS Asesores”), an affiliate of UBS Switzerland AG, is a non-independent investment advisor incorporated in 
accordance with Mexican Law, regulated and subject to the supervision of the National Banking and Securities Commission (Comisión Nacional Bancaria y de Valores, hereinafter, the “CNBV”), 
exclusively regarding the rendering of (i) portfolio management services, (ii) securities investment advisory services, analysis and issuance of individual investment recommendations, and (iii) anti-
money laundering and terrorism financing matters. UBS Asesores is registered before CNBV under registry number 30060-001-(14115)-21/06/2016; such registry will not assure the accuracy or 
veracity of the information provided to its Clients. Likewise, UBS Asesores is not a credit institution, so it is not authorized to receive deposits in cash or of any other type, nor to safeguard securities 
and does not promote banking and credit services, either is part of any financial group. Finally, UBS Asesores: (i) does not offer guaranteed returns to its clients, (ii) has disclosed to its clients and 
suppliers any potential conflict of interest that could have before them, and (iii) can only charge the commissions expressly agreed upon with their clients for the investment services actually 
provided. UBS Asesores may not receive any commissions or any other type of remuneration from local or foreign issuers or intermediaries of the stock market, who provide services to their clients. 
Likewise, the information contained herein cannot be considered as an individualized recommendation unless expressly stated and through prior Agreement with UBS Asesores for the provision of 
an investment service. This UBS publication or any material related thereto is addressed only to Sophisticated or Institutional Investors located in Mexico. Monaco: This document is not intended to 
constitute a public offering or a comparable solicitation under the Principality of Monaco laws, but might be made available for information purposes to clients of UBS (Monaco) S.A., a regulated 
bank having its registered office at 2 avenue de Grande Bretagne 98000 Monaco operating under a banking license granted by the “Autorité de Contrôle Prudentiel et de Résolution” (ACPR) and 
the Monegasque government which authorizes the provision of banking services in Monaco. UBS (Monaco) S.A. is also licensed by the “Commission de Contrôle des Activités Financières” (CCAF) 
to provide investment services in Monaco. The latter has not approved this publication. Panama: UBS AG Representative Office is regulated and supervised by the Superintendency of Banks of 
Panama. Licence for operation of a Representative Office granted under the Resolution S.B.P. No 017-2007. UBS Switzerland AG Representative Office is regulated and supervised by the 
Superintendency of Banks of Panama. Licence for operation of a Representative Office granted under the Resolution S.B.P. No. 0178-2015. Russia: UBS Switzerland AG is not licensed to provide 
regulated banking and/or financial services in Russia. Information contained in this document refers to products and services exclusively available through and provided by UBS Switzerland AG in 
Switzerland or another UBS entity domiciled outside Russia. UBS employees travelling to Russia are neither authorized to conclude contracts nor to negotiate terms thereof while in Russia. 
Contracts only become binding on UBS once confirmed in Switzerland or in the location where the UBS entity is domiciled. The Wealth Management Advisory Office within OOO UBS Bank does 
not provide services for which banking license is required in Russia. Certain financial instruments can be offered in Russia only to the qualified investors. Any attachments and documents with 
reference to the specific financial instruments do not constitute a personal investment recommendation under Russian law. Singapore: This publication is distributed by UBS AG Singapore Branch. 
Clients of UBS AG Singapore branch are asked to please contact UBS AG Singapore branch, an exempt financial adviser under the Singapore Financial Advisers Act (Cap. 110) and a wholesale bank 
licensed under the Singapore Banking Act (Cap. 19) regulated by the Monetary Authority of Singapore, in respect of any matters arising from, or in connection with, the analysis or report. 
Sweden: This publication is not intended to constitute a public offer under Swedish law. It is distributed only for information purposes to clients of UBS Europe SE, Sweden Bankfilial, with place of 
business at Regeringsgatan 38, 11153 Stockholm, Sweden, registered with the Swedish Companies Registration Office under Reg. No 516406-1011. UBS Europe SE, Sweden Bankfilial is subject to 
the joint supervision of the European Central Bank, the German Central Bank (Deutsche Bundesbank), the German Federal Financial Services Supervisory Authority (Bundesanstalt für 
Finanzdienstleistungsaufsicht, "BaFin"), as well as of the Swedish supervisory authority (Finansinspektionen), to which this publication has not been submitted for approval. UBS Europe SE is a 
credit institution constituted under German law in the form of a Societas Europaea, duly authorized by BaFin. Taiwan: This material is provided by UBS AG, Taipei Branch in accordance with laws 
of Taiwan, in agreement with or at the request of clients/prospects. UBS AG and its branches in Taiwan (including Taipei branch, Taichung branch, Kaohsiung branch, Taipei Offshore Banking 
Branch and any other branches of UBS AG to be established in Taiwan; collectively, the “Bank”) have notified the clients (including prospects) of the purposes, scope and other matters with respect 
to personal data collecting, processing and usage, and have obtained the clients’ consent (or have not received objection) to use of their personal data. Based on such consent, the Bank sends you 
the materials. If you no longer want to receive such marketing info, please directly contact your UBS client advisor to notify the Bank to discontinue using of your personal data for marketing 
purpose. You can see the Bank’s Privacy Notice and the information regarding the collecting, processing and usage of personal data at https://www.ubs.com/global/en/legal/privacy/taiwan.html. 
UK: This document is issued by UBS Wealth Management, a division of UBS AG which is authorised and regulated by the Financial Market Supervisory Authority in Switzerland. In the United 
Kingdom, UBS AG is authorised by the Prudential Regulation Authority and is subject to regulation by the Financial Conduct Authority and limited regulation by the Prudential Regulation Authority. 
Details about the extent of regulation by the Prudential Regulation Authority are available from us on request. A member of the London Stock Exchange. USA: As a firm providing wealth 
management services to clients, UBS Financial Services Inc. offers investment advisory services in its capacity as an SEC-registered investment adviser and brokerage services in its capacity as an SEC-
registered broker-dealer. Investment advisory services and brokerage services are separate and distinct, differ in material ways and are governed by different laws and separate arrangements. It is 
important that you understand the ways in which we conduct business and that you carefully read the agreements and disclosures that we provide about the products or services we offer. For 
more information, please review client relationship summary provided at ubs.com/relationshipsummary. There are two sources of UBS research. Reports from the first source, UBS CIO Wealth 
Management Research, are designed for individual investors and are produced by UBS Wealth Management Americas (which includes UBS Financial Services Inc.) and UBS Wealth Management. 
The second research source is UBS Investment Research, and its reports are produced by UBS Investment Bank, whose primary business focus is institutional investors. The two sources operate 
independently and may therefore have different recommendations. The various research content provided does not take into account the unique investment objectives, financial situation or 
particular needs of any specific individual investor. This material is not independent research and not subject to regulatory rules regarding research in the US. This material is intended for 
educational purposes only. If you have any questions, please consult your Financial Advisor. UBS Financial Services Inc. is a subsidiary of UBS Group AG, Member FINRA/SIPC.  
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Additional disclaimers for cross-border situations: Bahrain: UBS is a Swiss bank not licensed, supervised or regulated in Bahrain by the Central Bank of Bahrain to undertake banking or 
investment business activities in Bahrain. Therefore, prospects/clients do not have any protection under local banking and investment services laws and regulations. Czech Republic: UBS is not a 
licensed bank in Czech Republic and thus is not allowed to provide regulated banking or investment services in Czech Republic. This communication and/or material is distributed for marketing 
purposes and constitutes a "Commercial Message" under the laws of Czech Republic in relation to banking and/or investment services. Please notify UBS if you do not wish to receive any further 
correspondence. Indonesia, Malaysia, Philippines, Thailand, Singapore: This communication and any offering material term sheet, research report, other product or service documentation or 
any other information (the “Material”) sent with this communication was done so as a result of a request received by UBS from you and/or persons entitled to make the request on your behalf. 
Should you have received the Material erroneously, UBS asks that you kindly delete the e-mail and inform UBS immediately. The Material, where provided, was provided for your information only 
and is not to be further distributed in whole or in part in or into your jurisdiction without the consent of UBS. The Material may not have been reviewed, approved, disapproved or endorsed by any 
financial or regulatory authority in your jurisdiction. UBS has not, by virtue of the Material, made available, issued any invitation to subscribe for or to purchase any investment (including securities 
or products or futures contracts). The Material is neither an offer nor a solicitation to enter into any transaction or contract (including future contracts) nor is it an offer to buy or to sell any 
securities or products. The relevant investments will be subject to restrictions and obligations on transfer as set forth in the Material, and by receiving the Material you undertake to comply fully 
with such restrictions and obligations. You should carefully study and ensure that you understand and exercise due care and discretion in considering your investment objective, risk appetite and 
personal circumstances against the risk of the investment. You are advised to seek independent professional advice in case of doubt. Any and all advice provided on and/or trades executed by UBS 
pursuant to the Material will only have been provided upon your specific request or executed upon your specific instructions, as the case may be, and may be deemed as such by UBS and you. 
Portugal: UBS is not licensed to conduct banking and financial activities in Portugal nor is UBS supervised by the Portuguese Regulators (Bank of Portugal “Banco de Portugal” and Portuguese 
Securities Exchange Commission “Comissão do Mercado de Valores Mobiliários”). UAE/DIFC: UBS is not a financial institution licensed in the UAE by the Central Bank of the UAE nor by the 
Emirates’ Securities and Commodities Authority and does not undertake banking activities in the UAE. UBS AG Dubai Branch is licensed by the Dubai Financial Services Authority in the DIFC as an 
authorised firm. Ukraine: UBS is a premier global financial services firm offering wealth management services to individual, corporate and institutional investors. UBS is established in Switzerland 
and operates under Swiss law and in over 50 countries and from all major financial centers. UBS is not registered and licensed as a bank/financial institution under Ukrainian legislation and does 
not provide banking and other financial services in Ukraine. UBS has not made, and will not make, any offer of the mentioned products to the public in Ukraine. No action has been taken to 
authorize an offer of the mentioned products to the public in Ukraine and the distribution of this document shall not constitute financial services for the purposes of the Law of Ukraine “On 
Financial Services and State Regulation of Financial Services Markets” dated 12 July 2001. Any offer of the mentioned products shall not constitute public offer, circulation, transfer, safekeeping, 
holding or custody of securities in the territory of Ukraine. Accordingly, nothing in this document or any other document, information or communication related to the mentioned products shall be 
interpreted as containing an offer, a public offer or invitation to offer or to a public offer, or solicitation of securities in the territory of Ukraine. Electronic communication must not be considered as 
an offer to enter into an electronic agreement or other electronic instrument (“електронний правочин”) within the meaning of the Law of Ukraine “On Electronic Commerce” dated 3 September 
2015. This document is strictly for private use by its holder and may not be passed on to third parties or otherwise publicly distributed.  

Additional country-specific disclaimers relevant to Credit Suisse: Australia: This material is distributed in Australia by Credit Suisse AG, Sydney Branch solely for information purposes only to 
persons who are “wholesale clients” (as defined by section 761G(7) of the Corporations Act). In Australia, Credit Suisse Group entities, other than Credit Suisse AG, Sydney Branch, are not 
authorized deposit-taking institutions for the purposes of the Banking Act 1959 (Cth.) and their obligations do not represent deposits or other liabilities of Credit Suisse AG, Sydney Branch. Credit 
Suisse AG, Sydney Branch does not guarantee or otherwise provide assurance in respect of the obligations of such Credit Suisse entities or the funds. Bahrain: This report is distributed by Credit 
Suisse AG, Bahrain Branch, authorized and regulated by the Central Bank of Bahrain (CBB) as an Investment Business Firm Category 2. Related financial services or products are only made available 
to professional clients and Accredited Investors, as defined by the CBB, and are not intended for any other persons. The Central Bank of Bahrain has not reviewed, nor has it approved, this 
document or the marketing of any investment vehicle referred to herein in the Kingdom of Bahrain and is not responsible for the performance of any such investment vehicle. Credit Suisse AG, 
Bahrain Branch, a branch of Credit Suisse AG, Zurich/Switzerland, is located at Level 21, East Tower, Bahrain World Trade Centre, Manama, Kingdom of Bahrain. Brazil: This report is distributed in 
Brazil by Credit Suisse (Brasil) S.A.Corretora de Títulos e Valores Mobiliários or its affiliates. DIFC: This information is being distributed by Credit Suisse AG (DIFC Branch). Credit Suisse AG (DIFC 
Branch) is licensed and regulated by the Dubai Financial Services Authority (“DFSA”). Related financial services or products are only made available to Professional Clients or Market Counterparties, 
as defined by the DFSA, and are not intended for any other persons. Credit Suisse AG (DIFC Branch) is located on Level 9 East, The Gate Building, DIFC, Dubai, United Arab Emirates. France: This 
report is distributed by Credit Suisse (Luxembourg) S.A. Succursale en France (the“France branch”) which is a branch of Credit Suisse (Luxembourg) S.A., a duly authorized credit institution in the 
Grand Duchy of Luxembourg with registered address 5, rue Jean Monnet, L-2180 Luxembourg. The France branch is subject to the prudential supervision of the Luxembourg supervisory authority, 
the Commission de Surveillance du Secteur Financier (CSSF), and of the French supervisory authority, the Autorité de Contrôle Prudentiel et de Résolution (ACPR) and of the Autorité des Marchés 
Financiers. Germany: This report is distributed by Credit Suisse (Deutschland) Aktiengesellschaft regulated by the Bundesanstalt für Finanzdienstleistungsaufsicht („BaFin“). Guernsey: This report 
is distributed by Credit Suisse AG Guernsey Branch, a branch of Credit Suisse AG (incorporated in the Canton of Zurich), with its place of business at Helvetia Court, Les Echelons, South Esplanade, 
St Peter Port, Guernsey. Credit Suisse AG Guernsey Branch is wholly owned by Credit Suisse AG and is regulated by the Guernsey Financial Services Commission. Copies of the latest audited 
accounts are available on request. Hong Kong: This material is distributed in Hong Kong by Credit Suisse AG, Hong Kong Branch, an Authorized Institution regulated by the Hong Kong Monetary 
Authority and a Registered Institution regulated by the Securities and Futures Commission, and was prepared in compliance with section 16 of the “Code of Conduct for Persons Licensed by or 
Registered with the Securities and Futures Commission”. The contents of this material have not been reviewed by any regulatory authority in Hong Kong. You are advised to exercise caution in 
relation to any offer. If you are in any doubt about any of the contents of this material, you should obtain independent professional advice. No one may have issued or had in its possession for the 
purposes of issue, or issue or have in its possession for the purposes of issue, whether in Hong Kong or elsewhere, any advertisement, invitation or material relating to this product, which is 
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directed at, or the contents of which are likely to be accessed or read by, the public of Hong Kong (except if permitted to do so under the securities laws of Hong Kong) other than where this 
product is or is intended to be disposed of only to persons outside Hong Kong or only to “professional investors” as defined in the Securities and Futures Ordinance (Cap. 571) of Hong Kong and 
any rules made thereunder. India: This report is distributed by Credit Suisse Securities (India) Private Limited (CIN no. U67120MH1996PTC104392) regulated by the Securities and Exchange Board 
of India as Research Analyst (registration no. INH 000001030), as Portfolio Manager (registration no. INP000002478) and as Stock Broker (registration no. INZ000248233), having registered 
address at 9th Floor, Ceejay House, Dr. Annie Besant Road, Worli, Mumbai – 400 018, India, T-+91-22 6777 3777. Italy: This report is distributed in Italy by Credit Suisse(Italy) S.p.A., a bank 
incorporated and registered under Italian law subject to the supervision and control of Banca d’Italia and CONSOB. Japan: This report is solely distributed in Japan by Credit Suisse Securities (Japan) 
Limited, Financial Instruments Dealer, Director-General of Kanto Local Finance Bureau (Kinsho) No. 66, a member of the Japan Securities Dealers Association, Financial Futures Association of Japan, 
Japan Investment Advisers Association, and Type II Financial Instruments Firms Association. Credit Suisse Securities (Japan) Limited will not distribute or forward this report outside Japan. Lebanon: 
This report is distributed by Credit Suisse (Lebanon) Finance SAL (“CSLF”), a financial institution incorporated in Lebanon and regulated by the Central Bank of Lebanon (“CBL”) with a financial 
institution license number 42. Credit Suisse (Lebanon) Finance SAL is subject to the CBL’s laws and regulations as well as the laws and decisions of the Capital Markets Authority of Lebanon 
(“CMA”). CSLF is a subsidiary of Credit Suisse AG and part of the UBS Group. The CMA does not accept any responsibility for the content of the information included in this report, including the 
accuracy or completeness of such information. The liability for the content of this report lies with the issuer, its directors and other persons, such as experts, whose opinions are included in the 
report with their consent. The CMA has also not assessed the suitability of the investment for any particular investor or type of investor. Investments in financial markets may involve a high degree 
of complexity and risk and may not be suitable to all investors. The suitability assessment performed by CSLF with respect to this investment will be undertaken based on information that the 
investor would have provided to CSLF and in accordance with Credit Suisse internal policies and processes. It is understood that the English language will be used in all communication and 
documentation provided by Credit Suisse and/or CSLF. By accepting to invest in the product, the investor confirms that he has no objection to the use of the English language. Luxembourg: This 
report is distributed by Credit Suisse (Luxembourg) S.A., a duly authorized credit institution in the Grand Duchy of Luxembourg with registered address 5, rue Jean Monnet, L-2180 Luxembourg. 
Credit Suisse (Luxembourg) S.A. is subject to the prudential supervision of the Luxembourg supervisory authority, the Commission de Surveillance du Secteur Financier (CSSF). Mexico: Banco Credit 
Suisse (México), S.A., Institución de Banca Múltiple, Grupo Financiero Credit Suisse (México) and C. Suisse Asesoría México, S.A. de C.V. (“Credit Suisse Mexico”). This document is elaborated for 
information purposes only and does not constitute a recommendation, advice or an invitation to execute any operation and does not replace direct communication with your relationship manager 
at Credit Suisse Mexico before the execution of any investment. The people who elaborated this document do not receive payment or compensation from any entity of the UBS Group other than 
the one employing them. The prospectuses, offering documentation, term sheets, investment regimes, annual reports and periodical financial information contained useful information for 
investors. Such documents can be obtained without any cost, directly from the issuer of securities and investment fund managers or at the securities and stock market web page, as well as from 
your relationship manager at Credit Suisse Mexico. The information herein does not substitutes the Account Statements, the INFORME DE OPERACIONES or/ and confirmations you receive from 
Credit Suisse Mexico pursuant to the General Rules applicable to financial institutions and other persons that provide investment services. C. Suisse Asesoría México, S.A. de C.V., is an investment 
advisor duly incorporated under the Securities Market Law (“LMV”) and is registered before the National Banking and Securities Commission (“CNBV”) under folio number 30070 and therefore is 
not a bank, is not authorized to receive deposits nor to custody any securities, is not part of Grupo Financiero Credit Suisse (México), S.A. de C.V.. Under the provisions of the LMV, C. Suisse 
Asesoría México, S.A. de C.V. is not an independent investment advisor pursuant to its relationship with Credit Suisse AG, a foreign financial institution, and its indirect relationship with Grupo 
Financiero Credit Suisse (Mexico), S.A. de C.V. The people who produced this document do not receive payment or compensation from any entity of the UBS Group other than the one employing 
them. Portugal: This report is distributed by Credit Suisse (Luxembourg) S.A., Sucursal em Portugal (the “Portugal branch”) which is a branch of Credit Suisse (Luxembourg) S.A., a duly authorized 
credit institution in the Grand Duchy of Luxembourg with registered address 5, rue Jean Monnet, L-2180 Luxembourg. The Portugal branch is subject to the prudential supervision of the 
Luxembourg supervisory authority, the Commission de Surveillance du Secteur Financier (CSSF), and of the Portuguese supervisory authority, the Comissão do Mercado dos Valores Mobiliários 
(CMVM). Qatar: This information has been distributed by Credit Suisse (Qatar) L.L.C., which is duly authorized and regulated by the Qatar Financial Centre Regulatory Authority (QFCRA) under 
QFC License No. 00005. All related financial products or services will only be available to Business Customers or Market Counterparties (as defined by the QFCRA), including individuals, who have 
opted to be classified as a Business Customer, with net assets in excess of QR 4 million, and who have sufficient financial knowledge, experience and understanding to participate in such products 
and/or services. Therefore this information must not be delivered to, or relied on by, any other type of individual. Saudi Arabia: This information is being distributed by Credit Suisse Saudi Arabia 
(CR Number 1010228645), duly licensed and regulated by the Saudi Arabian Capital Market Authority pursuant to License Number 08104-37 dated 23/03/1429H corresponding to 21/03/2008AD. 
Credit Suisse Saudi Arabia’s principal place of business is at King Fahad Road, Hay Al Mhamadiya, 12361- 6858 Riyadh, Saudi Arabia. Website: https://www.credit-suisse.com/sa. Singapore: This 
material is distributed in Singapore by Credit Suisse AG, Singapore Branch, which is licensed by the Monetary Authority of Singapore under the Banking Act (Cap. 19) to carry on banking business. 
This material has been prepared and issued for distribution in Singapore to institutional investors, accredited investors and expert investors (each as defined under the Financial Advisers Regulations 
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