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B BIODIVERSIT
B (COLLARSE

<
C
LI !O

=]
=A
S O
L <
S &
o
>




SUSTAINABLE REVOLUTION: DISRUPTIVE LARGE VALUE GROWTH OPPORTUNITY

World CO, Emissions vs. GDP & Climate Change Scenarios
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Large Disruptive Opportunity
$150 to $450 Trillion by 2050

Over the past five years (2014-2019)
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Sustainability
As a Source of Growth & Innovation

Source : UNEP & McKinsey

Source: The Chemical Industry by 2050 by Rafael Cayuela Wiley-VCH Verlag
GmbH, 2013 ISBN 3527344012, 9783527344017



UN WARNING : CODE RED FOR HUMANITY

IDCC

inTerGOVERNMENTAL PaneL on Climate change

Climate Change 2021

The Physical Science Basis 9t August, 2021
Summary for Policymakers

UN WARNING
«CODE RED FOR HUMANITY»

Climate Efforts Poised to Accelerate
Even Further

Working Group | contribution to the
Sixth Assessment Report of the
Intergovernmental Panel on Climate Change




UN WARNING : CODE RED FOR HUMANITY

IDCC

inTerGOVERNMENTAL PaneL on Climate change

Climate Change 2021

The Physical Science Basis
Summary for Policymakers

Global Warming Between
1850-1900 and 2010-2019 (°C)

1.07 (0.8-1.3; likely range)

Historical Cumulative CO, Emissions from 1850 to 2019 (GtCO;)

2390 (= 240; likely range)

Estimated remaining carbon budgets
Approximate global Additienal global from the beginning of 2020 (GtC0:)
warming relative warming relative to Variations in reductions
to 18501900 until 2010-2019 until tem- | Likelihood of limiting global warming in non-C0z emissions®

e A a S perature limit (°C) to temperature limit*

17% 33% 50% 67% 83%
15 0.43 900 650 500 400 300
Higher or lower reductions in
1.1 0.63 1450 1050 850 700 550 :atcompanymg nor-CO; emissions an
increase or decrease the values on
the left by 220 GtCO; or more
20 0.93 2300 1700 1350 1150 900

“Values at each 0.1°C increment of warming are available in Tables 75.3 and 5.8.

Working Group | contribution to the
Sixth Assessment Report of the
Intergovernmental Panel on Climate Change




CLIMATE PHYsICAL RiSKS / TIPPING POINT : ALSO ACCELERATING

Greenland Summit
(3,200 meters)

: ® 2023



ALSO ACCELERATING

CLIMATE PHYSICAL RisKS / TIPPING POINT
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PHYSICAL RISKS & TIPPING POINT ACCELERATING : MITIGATION
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PLASTICS PLANETARY BOUNDARY EXCEEDED = BANS & CIRCULARITY

Stockholm & January 2022
Resilience Centre Uieraty y

Shifting to circular economy

CLIMATE CHANGE =

A

The researchers conclude that current increasing trends of chemical production and
release put the health of the Earth system at risk. The authors call for actions to reduce the

STRATOSPHERIC OZONE

oemETon production and release of pollutants.

- “We need to be working towards implementing & fixed cap on chemical production and

p— release, szys Carney Amroth,
AEROSOL
LOADING

LAND-SYSTEM

CHANGE
(Nt yet quantified) " . . . . . .
- And shifting to & circular economy s really important. That mezns changing materizls and
/,,/ e products so they can be reused not wasted, designing chemicals and products for recycling,
ACIORATION and much better screening of chemicals for their safaty and sustainability along their whole

impact pathway in the Earth system’ adds Sarah Cornel from the Stockholm Resilience
Centre,

Credit: Designed by Azote for Stockholm Resilience Centre, based on analysis in Perssor
et al 2022 and Steffen et al 2015, Click to download.
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DIGITAL REVOLUTION : EXPONENTIAL COMPUTATIONAL CAPACITY

Computational Capacity vs. Cost Doubling Every Two Years
Technolgy Tend To Be Overestimated In The Short Term and Overestimated In The Short Term (Eric Schmidt)

Development of intelligent machines, calculations/second/USD 1,000

1055

SINGULARITY

10%

1 035

1 025

All human brains

1075 1 human brain

1 mouse brain

10°

1 insect brain

105
1900 20 40 60 80 2000 20 40 60 80 2100

Source: Based on Kurzweil's "The Law of Accelerating Returns” (2001);
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DIGITAL REVOLUTION : NEXT DECADE TRANSFORMATION

1) Abundance (Wealth)

gulm glnuula:n‘v l}rlmm[\'

Source : Singularity University

7) Al = Human Level Intelligence 8) Al & Human Collaboration 9) Super Personal Assistants

B e - 0

Singularity by 2025-.
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2) Hyper Connected World 3) Longer Life Span : +10 years

Al As A Sefvice~AIAAS

Working To gelhel On

13) Mobility Redefined

14) Instant E

4) Abundance (C apltal}

§) Augmented Reality (AR)

) Internet of Everything
|

19) Sustainability & Earth

Al Replaces Cuslumer
Demand

20) CRISPR - Gene Editing

Living Technologies Poised To Accelerate

Disrupting All Aspects Of Life

Computational Capacity To Surpass Human
Brain by 2028 & Mankind by 2045

Quantum Chemistry Processes & Molecules
getting real (1,000 to 10,000 qubits) by 2025-30

Artificial Intelligence (Al) could Double Global
the World GDP by 2035 (McKinsey)

Life Expectancy Extended By 5 to 10 years
every single decade

Enhancing Humans, thanks to Brain Computer
Interfances (BCl), Al As Service, etc.

Multiple Industries in disruption from
automotive, to energy, insurance, chemicals?

A New Wave Of Innovation & Exponential

Growth Coming....



PATH TO ZERO JOURNEY: CHEMISTRY IS ESSENTIAL

Dow Carbon Neutral & Circular Materials Have an Impact to Cut Customers CO,e Emissions (Scope 3)

Emission split in Scopes 1, 2 and 3 upstream for selected industries (CO,e, 2019)

I Supply chain .
(Scope 3 upstream) Raw Materials End Products

P ——
Purchased power, etc. [ 6op | 1
(Scope 2) 29% 30% 33% 61% I 82
[ ] P |
Operations 1 %
(Scope 1) I
|
: 82%
|
|
|
|
|
|
|
|

Cement Steel Mining  Agriculture Textlles |Chem|cals Electronics Construct. Automotive  Food Fashion FMCG
- -

Note: Top companies selected based on number of reported Scope 3 upstream categories and industry fit; FMCG = fast-moving consumer goods
Source: CDP, BCG
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INTEGRATED NET ZERO JOURNEY: HISTORICAL VALUE GROWTH OPPORTUNITY

Total Emissions Reductions VITAL for Customer Emissions Reductions

Net Zero Journey: Producer Net Zero Journey: Customer
— -
__________ 270
o Carbon & Circularity Whole Value Chain Responsibility, ,/" ~g’
o Historical Growth & Value Opportunity gt i
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2020 2030 2040 2050 | 2020 2030 2040 2050
Scope 1l EMScope 2 M Scope3 M Carbon Offsets B Scope 3 Reductions m Carbon Offsets

Chemistry Success = Humanity Success

T
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SUSTAINABLE & DIGITAL TRANSFORMATION: NEW GROWTH & INNOVATION MODEL

New Wave Of Growth, Innovation & Collaboration

<>

Sustainable Transformation New GROWTH Business Model Digital Transformation

Sustainable Chemistry Key Assumptions Chemical Industry
: The Value of Today :

New Value & Innovation five Is Largely Not the Value of Tomorrow Molecular Discovery

ESG To Products

ovation

a?l/e Design for Sustainability

The Industry of Today

Chemical Is Largely Not the Industry of Tomorrow New Quantum Chemistry
Molecules

Higher ESG Synthetic Biology

Safer & Healthier Strategy
Zero Pollution

The Crackers of Today

Are Largely Not the Crackers of Tomorrow Artificial
: Fully Circular / Bio High Throughput .
Fully Circular : : i Intelligence
Advanced Circularity Transparency / Traceability .
The Molecules of Today 3D, Blockchain

Are Largely Not
The Molecules of Tomorrow

WARNING:
Sustainable Transformation Large & Disruptive Digital Transformation
Source : The Chemical Industry under the 4th Industrial Revolution : The Sustainable, G ROWTH Op p 0 rt un Ity

Digital & Citizens One by Rafael Cayuela & Andrew Hagan ISBN13 9783527344017
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A global commitment to Circularity Dow

Our Corporate Sustainability Goals

.? -v

Our targets accelerating carbon neutrallty and

SRt pde L ¢ .“'!p_gs P
ﬁgtics circularity

Protect-the climate & I 2T

By 2030, Dow will reduce its net annual carbon emlssmns by 5 million metric tons. This represents
a 15% reduction from Dow's 2020 basellne and a 30% reduction from the 2005 baseline.

By 2050, Dow intends to be.carbon neutral (Scopes 1+2+3 plus product benefits).

Stop the waste
By 2030, Dow will enable 3 million metric tons-of plastic to be collected, reused or recycled
through its direct actions and partnerships.

Close the loop
By 2035, Dow will enable 100% of Dow products sold into packaging applications to be reusable
or rE:ycIaIe.

1.
e 1



COMID1 9 Reminded Us ‘Mtum”ﬁ

And Its 15 Imperative To Restore Balance Ben/r?eerp'f e

1) Humans & Nature....... : — =— e — e
2) Humans & Humans :
3) Humans & Digital Technologies

Dow

“Uhder The 4IR W& Wil Resto lance Between ‘Nature & Humans’,
ﬁ’*\ Q;Db/g The Malecubr Lhivérse, Design The Mokecules Of The Future
| \g‘ Wi -, & Our Own Sustainable Future”
5 Exciting Times Ahead...
Sy, Best Time Ever 1o Be in Qhemistry....
THE FUTURE IS NOW.....
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