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WE ARE ENTERING
A GLIMATE GRISIS.

WE RISK
AHOTHOUSE EARTH FUTURE.
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Global population
exposed to savers
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every five years
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summers
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Amauntof sea level
rise by 2100

SPECIES LOSS:
VERTEBRATES
Vertebrates that lose at
least half of their range

SPECIES LOSS:
PLANTS

Plants that lose at
least half of their range

SPECIES LOSS:
INSECTS

Insects that ose at
least half of their range

Half a degree makes a huge difference
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Following a 1.5°C mitigation
pathway has strong positive
synergies with Sustainable
Development Goals

Much stronger synergies than
trade-offs across SDG areas

Source: IPCC Special Report on 1.5, 2018 http://ipcc.ch/report/sr15/

Shades show level of confidence
i The shades depict the level of confidence of the
i assessed potential for Trade-offs/Synergies.

Length shows strength of connection

' H The overall size of the coloured bars depict the relative for
i synergies and trade-offs between the sectoral mitigation
i options and the SDGs.
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What is required
to save the climate?




We must halve carbon emissions
by 2030

2020 2030




And every decade after that
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1. The Global Carbon Law (science) and IPCC Special Report 1.5




the global carbon law

Opinion ' or-£b con

Why the World Economy Has to Be Carbon Free by 2050 -

Ehe New Aork Eimes

A madmap for rapid
decarbonization

Emissions inevitably approach zero with a *carbon law*
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raising prosperity
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Inspired by Moore’s Law

Enabling new devices with higher
functionality and complexity while
controlling power, cost, and size

Strained Silicon

Hi-K Metal Gate

90 nm 65 nm 45 nm 32 nm 22nm 14 nm 10nm 7 nm



Global total net CO2 emissions CarbOn LaW iS aligned
with IPCC 1.5°C SR

Global Carbon Law
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Scania far berom for sitt
klimatarbete

Rappor
© Kienstutalippen kan haivacss SR W 20

2030 snigt ny rappart

! rt: Vaxthusutsh
kan halveras till ar

o
. Rockstriim: S& halverar vi klimatutsiippen
CICI till 2030 - "Digitala revelutiones ir

D8 virldsekonemins joker”

http://exponentialroadmap. org/

http://exponentialroadmap.org




focus on the first halving 2030

2020 2030




solutions exist to halve CO2 in all sectors

Annual emissions

»
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Annual emissions

75

ENERGY SUPPLY

Solar photovoltaics
Concentrated

solar power

Wind power
Reduced methane

low-carbon

y

2020 2030
Current First halving
emissions

TRANSPORT

Mass transit
Bikes
Electric vehicles
Mobility and
T accessibility
Reduced air tr;

-
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Low-emission trucks
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2020 2030
Current First halving
emissions
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IDUSTRY

INDUSTRY

Circular
economy

Supply side
efficiencies
8 Refrigerant
management

Annual emissions

2020 2030
Current First halving
emissions
FOOD
CONSUMPTION
* Reduced
food
waste
75 Plant-based
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BUILDINGS

9.7

BUILDINGS

Digital
automation

Retrofitting

Low-carbon
heating and
cooling

Low-carbon
construction

Annual emissions

2020 2030
Current First halving
emissions

AGRICULTURE AND

FORESTRY

Sustainable agriculture
Agroforestry

Precision agricuiture
Farmland restoration

Forest managemant

Peatlands and
wetlands

Annual emissions
o
)
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2020 2030
Current First halving
emissions
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but to scale they must be
Accelerated by

P
ﬁ  Climate Leadership
S * Policy

N » Finance
| » Technology

2020 2030




b

Climate Leadership

A critical mass of
companies, cities,
countries, citizens
must start halve
emissions,

raise prosperity




Solar
Photovoltaics

Concentrated
Solar Power
Wind Power
Reduced Methan
Emissions

Grid Flexibility
and Storage

Other Low-carbon
Energy

2020
Current Emissions 2030

First Halving

EXPONENTIALROADMAP.ORG #exponentialroadmap



On path to 50% electricity for renewables
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China has scaled solar power more
than 1000-fo|d |n Iess than 10 years

— In 201_7 Chrna installed more solar capacity than

aII thelr planned 48 nuclear reactors combmed
e e R e




Exponential future of battery technologies

Declining cost energy storage

“Musk’s law”?

GM & Tesla
announcements QuantumScape?
Tesla
I Gigafacto
I .

#exponentialroadmap




Circular
Economy

Supply Side
e

iciencies

Refrigerant
Management

2020
Current Emissions 2030

First Halving

EXPONENTIALROADMAP.ORG #exponentialroadmap



Annual emissions (%)

ICT Industry sub- sector

Devices (energy)

Manufacturing (energy)

Networks (energy)

Data centres (energy)

Manufacturing (emissions)

2020 2030
Current emissions First halving

EXPONENTIALROADMAP.ORG #exponentialroadmap

A Zero-Carbon
Data Centre

s data centre in Hamina,
is built in an old paper
mill and uses water from the
Baltic Sea to cool servers,

The data centre uses 100%
wind power.

Mobile Network
Efficiency

The energ rformance of

aves continuously

product architectures

Ericsson and Nokia have seen
around 40% energy savings.

Halving Chip
Manufacturing Emissions

Intel has quickly and drastically
reduced the fluorinated

gas emissions from its chip
manufacturing plants

From 1995 to 2010,
Intel cut its chip production
emissions by 50%.



Mass Transit

Bikes
Electric Vehicles

Mobility and Accessibility
Reduced Air Transport
Efficient Shipping

Remote Work
and Meetings

Low-emission Trucks

2020
Current Emissions 2030

First Halving

EXPONENTIALROADMAP.ORG #exponentialroadmap



Annual emissions (%)

Transport sector - Long journeys

Mass transit

Bikes

75

[94]
o

25

2020
Current emissions

2030

Electric vehicles

‘ Mobility and accessibility

Reduced air transport

Low-emission trucks

First halving

EXPONENTIALROADMAP.ORG

#exponentialroadmap

Delivering Flowers
by Sea

Maersk StarFlov
solu that ma it ible
to transport cut flowers by sea
rather than by air.

Delivering flowers by boat
rather than plane cuts relevant
CO: emissions by 98%.

Telia has implemented
to reduce b

3. Improve

Reducing Truck
Emissions

yort Lab is

emissions

Scania’s Trans|
reducing truc

h driver behaviour, smart

lenance, aerodynamics and
ate optimisation.

CO2 emissions per tonne-km
halved betwsen 2008 and 2012,



Annual emissions (%)
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Transport sector - Short journeys

2020
Current emissions

Bikes

2030
First halving

EXPONENTIALROADMAP.ORG

Mass transit

Electric vehicles

‘ Mobility and accessibility

Reduced air transport

Low-emission trucks

#exponentialroadmap

Portland, Oregon has an

fevelopmen

cusing on “people, i

5pace access.

Shenzhen

Shenzhen has 16,000 slectric
eration and is
g an electric 1axi fleer

Shenzhen's bus flest
iz 100% electric

Renting Electric
Vehicles

EkoRent is a 100% electric

car rental and shani

making it zero-c

electricity comes from renewables

With a 30% market share,
about 11 Mt of emissions
would be avoided annually.



Digital Automation of
Temperature and Lighting

Retrofitting

Low-Carbon
Heating and Cooling

Low-Carbon
Construction

2020
Current Emissions 2030

First Halving

EXPONENTIALROADMAP.ORG #exponentialroadmap



Reduced
Food Waste

Plant-based
Diet

Composting

2020
Current Emissions 2030

First Halving

EXPONENTIALROADMAP.ORG #exponentialroadmap



Sustainable Agriculture
Agroforestn

Precision Agriculture
Farmland Restoration

Forest Mangement

Peatlands and Wetlands

2020
Current Emissions 2030

First Halving

EXPONENTIALROADMAP.ORG #exponentialroadmap



SOLUTIONS EXIST INEVERY ECONOMIC SEGTOR.
BUT THEY MUST BE

SCALED UP
EXPONENTIALLY



"The tech sector can influence whether
we live on a 1.5-2°C or on a +3-4°C world"



ICT as an enabler of exponential climate action

ICT is the wildcard of
decarbonization

Smort Grid
(smart home)

Can enable 1/3 of the
first halving with
current technologies

Influences the decisions
of 3 billion producers
and consumers every
day.

Additional potential of
5G, Al, loT

REDUCTION
POTENTIAL

\

Smart Agricultu ‘ “ Potential GHG reduction by 2




Support High Impact Climate Innovation

L) I \
1 SOLUT|ON FRAMEWORK

and dlsmptlve Iow ond zero carbon
solutions

1. Nominate solutions e Ry Ty
Accelerating innovatic

2. Become a Framework Explorer T g% gl

3. Improve the Framework ” Lo N

At https://www.misolutionframework.n

First 100 for MI4 in May 2019

o N -

To 4th Mission Innovation Ministerial (MI-4)s26-29 May 2019,
Vancouver Canada where we will present

Solutions with Avoided Solution Framework

'IOO Emissions Estimated 20 Innovators



https://www.misolutionframework.net/

Solutions/innovations mapping on high climate impact areas

GREENHOUSEjCétAS EMISSIONS
53 Gton

Energy Supply Industry Buildings Transport Food Consumption | Agriculture & Fores

Exponential Roadmap 5
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https://climateview.global/sweden/organisation/7086c9a5-c359-425b-8be8-78e41fbd3632/community/47d93d46-f6e4-44a7-9141-e549c9469a64/47d93d46-f6e4-44a7-9141-e549c9469a64
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Halving GHG emissions 2030 is

“» 1. Necessary
?\7 - 2. Achievable
:‘\ ¥ 3. Desirable

>
y
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Lets reach the
companies, countries, cities
individuals

Raise Prosperity

Scale exponentially

Emissions

2020 2030 2040

exponentialroadmap.org



Call to Action

* Decide to shift all investments to 1.5°C
world solutions (vs 4°C solutions)

. * Scale high climate impact solutions
exponentially

* Accelerate climate leadership on every level
to drive global demand
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