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Net Zero and
Carbon Removal —
The role of Direct
Air Capture

March 31st 2022. Christoph Beuttler, Head of Climate Policy
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Why direct air capture? &

How to keep global warming below 1.5°C
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Current climate policies ~

N\ Reduce as much
as possible

Conventional mitigation
technologies

s
(&)@

Remove unavoidable
emissions
> Carbon removal solutions

Avoided emissions

2010

Net emissions ) @ §
2020 2030 2040 2050 2060 2070 2080 2090 2100

Source: Adapted from IPCC (2018) & United Nations Environment Programme (2021)



Nature-based and technological removals &

Storage permanence Sustainability impacts Scalability
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Climeworks’ Orca collector container <




Since

2009

>15 DAC facilities

Including the world’s largest
DAC+S facility Orca
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190+
Climeworkers

dedicated to stop climate
change
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- 100’000

hours operational
experience

==
$ 160

million

raised

‘Y

< 10%

life cycle emissions
renewable energy
powered
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Technology Carbon dioxide removal Circular economy ;L

We develop, build and operate
direct air capture machines that
remove CO:z2 from the air.

We return the air-captured CO2z to
earth by safely and permanently
storing it for thousands of years.

Alternatively, the air-captured CO2 =
can be upcycled into climate-
friendly products such as carbon-

neutral fuels and materials.
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The most permanent carbon removal solution: 2
direct air capture and mineralization

Energy supply, direct air capture and storage with Climeworks’ Orca

< climeworks
Ambient air , .. ~ COz-free air
;.’o.. e 2 e
Geothermal Low-grade heat . .72 i ey @ ‘
power plant R — ~ .
ﬂ , Carbfix

CO: injected

e —— and mineralized via
Hot water Concentrated CO: I Carbfix technology
-+

Underground basaltic
rock formation

CO, turned into carbonate minerals
Several hundred meters underground
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Climeworks plans continuous capacity increase

Iceland
Hellisheidi

@ Global

@ Global
Waame? Waamet
(itall

10x 10x
scale-up scale-up
Orca - 4’000 tons > 40’000 tons > 400’000 tons
per year per year per year
2021 2024 2027

Enable scale-up Volume production Global roll-out

Capacity available*

Capacity sold out (2027)

* Serves as an example and is subject to changes.

£

@ Global

Multi-mega ton range

2030

Global roll-out

Confidential



Countries net zero commitments
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. Achieved

. In law

In policy document
. Declaration/pledge

Target proposed/in discussion

17

58

21

72


https://zerotracker.net/
https://climateactiontracker.org/documents/829/CAT_2020-12-01_Briefing_GlobalUpdate_Paris5Years_Dec2020.pdf

Corporate science-based target commitments &

r/-\\
/ v SCIENCE

' BASED ..
{\X/x’ TARGETS @ Swiss Re «Net-zero emissions: do our
i best, remove the rest.»

4
2 600+ N \1icrosoft «Microsoft will be carbon
. negative by 2030.»
companies work
with SBT )
SN «Nestle accelerates action to
gé,%,\ tackle climate change and
= commits to zero net emissions
1200+ $23+ Nestle by 2050.»
c _ . trillion
ompanies se
1.5°C-aligned SBT in market «Our path to net-zero and a

capitalization* salesforce carbon neutral cloud: Avoid,
reduce, mitigate.»

*more than the GDP of the United States
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SBTi requires permanent carbon removal &

Emissions (tCO,e)
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Long-term SBT: By 2050 at the latest

Near-term SBT: 5-10 years
——————— >
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Required

Abatement within the
value chain

Removals

Abatement or
removals beyond a
company’s value chain

Net-zero emissions

1.5°C-aligned
emissions pathway

SBTi Net-Zero Standard requires
steep emission reductions for
short- and long-term SBT and
only permanent removals to

reach net zero

Neutralization of residual emissions with

Beyond value chain mitigation purchasing high-
quality carbon removal credits like DAC +S
e permanent removal and storage


https://sciencebasedtargets.org/resources/files/SBTi-Net-Zero-Criteria-for-Road-Test.pdf

Are carbon emissions actually removed?

Carbon offset

| purchase offset credits to neutralize my emissons.
The current level of emissions is maintained.

I
1 |
1ton of CO, I 1tonof CO, A Eonof COx
emitted I avoided emitted
| elsewhere
My corporate Carbon neutral

carbon emissions

X Not net-zero goal compatible

X Your emitted CO, remains in the air

Public

Carbon removal

| purchase removal credits to remove my emissions.
The current level of emissions is reduced to zero.

tons of CO2
in the air

1ton of CO,
emitted

My corporate Net-zero carbon

carbon emissions

+

-g’ climeworks

+ Additionality guaranteed

+ Your emitted CO, is removed again from the air

£



The “known unknown” — Ve
increasing recognition of climate risks

e Bt BB B B e S e . Review of investment and lending activities is
& ' required to fund a climate-secure, zero-carbon future

Larry Fink's 2021
letter to CEOs

+ Potentially additional 10% loss in global GDP by mid-
century?

 For banks in EU, up to 15% of the balance sheet is at
risk3

» Inevitable Policy Response (IPR) is on the horizon

"...we are asking companies to disclose a plan for how
their business model will be compatible with a net-zero o
el e 21.5%

GHG emissions under carbon
pricing initiatives (in % of total);
trend increasing?

"We are asking you to disclose how this plan is
incorporated into your long-term strategy and reviewed
by your board of directors.”



https://www.blackrock.com/corporate/investor-relations/larry-fink-ceo-letter
https://www.swissre.com/dam/jcr:e73ee7c3-7f83-4c17-a2b8-8ef23a8d3312/swiss-re-institute-expertise-publication-economics-of-climate-change.pdf
https://www.mckinsey.com/business-functions/risk-and-resilience/our-insights/banking-imperatives-for-managing-climate-risk
https://carbonpricingdashboard.worldbank.org/map_data
https://carbonpricingdashboard.worldbank.org/map_data

Traditional offsets vs. removals

Paltry offering
Less than 5% of offsets actually remove carbon dioxide
from the atmosphere*

m Share of total % ()/
Renewable eneroy Y 34 9 6 O

Avoided deforestation [ 32

Waste management - 8 Of ngsee:ncaodnetroa;:ts
wer

Land management [ 4 av0|d_ed2%n21(|)55|ons
N

Afforestation & reforestation - 4

Carbon removal technologies ()
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£

400M .
no effect

CarbonPlan discovered $400
million worth of forest offsets had
been sold in California without
absorbing a single ton of CO-.



https://carbonplan.org/research/forest-offsets-explainer

High-quality carbon removal in high demand

Coldplay selected Climeworks

COLDPLAY as the only technological
solution for its CO, removal

e " program implemented for
‘ A

their next tour

October, 2021

May 2020 Oct 2020 Jun 2021 Nov 2021 Dec 2021 Mar 2022
° ° ) ° ° ° ° ° ° ° ° “I pay for direct air capture by
Climeworks.”
Sep 2020 Jan 2021 Aug 2021 Dec 2021 Feb 2022 Bill Gates,
CNBC, 23 March 2021

C@D =- @ m Rothesay

“"We were excited to discover
Climeworks’ carbon dioxide
removal, because it offers a
safe, measurable and
permanent way to remove
carbon from the air.”

Chris Larsen, Co-founder, Ripple
06 January 2021
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Microsoft’s exemplary carbon removal strategy &

Microsoft aims to be carbon negative by
2030 by reducing emissions and using a

portfolio of carbon removal solutions.

« Their portfolio starts with a share of 1%
permanent high-quality carbon removals

today and scales this up over time

« 1400 tons of permanent and measurable
Climeworks CDR purchased

Public

B" Microsoft

Microsoft's FY21 Carbon Removal Portfolio

Carbon (o0 licTah ) Worldwide Project
negative projects map details

Category Total Contracted
y N
;/ N
Forestry 1 I 1 ese /
\
\\ //'
.
Soil 193 Tsd.
Bioenergy 2‘.
Biochar 2 Tsd.

Direct air capture 1I{Ts\d.
-
Total

1.3 Mio.

Contracted Volume

Green Diamond 240.000
Matural Capital Partners 209.800
The Nature Conservancy 202.369
SilviaTerra 200,000
Cumberland Forest, LP managed by TNC 153.000
Climate Care Oxford 100.000
Shell Energy Morth America 9,000

Rabobank 500

Land O'Lakes 100.000
Regen Network 93338
Charm Industrial 2.000

Carbon Cycle 1.000

Carbofex Oy 500

ECHO2 400

Climeworks 1400

100 10.000
e

1.000.000

100

Log Seale

Visit aka.ms/carbonremoval for more information







SWISS
Carbon Removal
Platform
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http://www.climeworks.com/
https://www.facebook.com/climeworks/
https://www.instagram.com/climeworks_official/
https://www.linkedin.com/company/climeworks/
https://twitter.com/Climeworks
https://www.youtube.com/channel/UCoDhlEOjYIq926UN1zse1_Q

