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2014 has some similarities to 2005  z there are some major
differences too

Context is ever -changing z keep exploring new areas, keep
awatch on key secular trends
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Patience, perseverance and a long  -term perspectives are

required
The future never works out as we think. Innovation waves are rdaltade affairs
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Context is ever -changing z keep exploring new areas, keep

awatch on key secular trends
2019+: some topics to look out for (at this Forum and beyond)

Sponsored by: Produced by:

TaylorWessing & Cleantech.

.. Cleantech

Group



&) Cleantech Forum Europe | Stockholm

The future never works out as we
think. Innovation waves are
multl -decade affairs.
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We tend to overesti mat e

A Commemoration of 10 Years of
Cleantech Forum Europe: 2005-14

SEMICONDUCTORS: A STORY IN TIME
R&D/Incubation Phase Breakthrough Phase Mainstream Adoption Phase
32-bit 64-bit

Looking Back, 50bill 200bill  300bill
Looking Forward:
the Best is Yet
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(eRRLGSL . AUTOMOBILES, OVER A CENTURY OF INNOVATION
| RE&D/MIncubation Phase Breakthrough Phase Mainstream Adoption Phase

LV fuel efficdency standards M
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Adoption phases can be short, where conditions allow

e e MOBILE PHONES: A HISTORY

R&D/Incubation Phase Breakthrough Phase Mainstream Adoption Phase
Average Battery Life 30 min
Looking Back, 3 Number of Global Mobile Subscriptions B 750m __ 2bill  6bill

Looking Forward:

the Best is Yet O O O

Walkie-talkies Two-way Carphone Improved  First Nordic SMS Video
invented radios used dialing Mobile mobile 3 commercial Nokia capability calling
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"Among the social forces of the modern world
the railroad holds unquestionably the first place.
There is not a single occupation or interest
which it has not radically affected. Agriculture,
manufacturers, commerce, city and country life,
banking, finance, law, and even government
itself, have all felt its influence.”

Edward Howard
"A Railroad Study”
Harper’'s New Monthly Magazine 1877
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“Taking on the incumbent industries is a multi-
decade effort, and we're only in the second or
third innings of an extra-innings game with
cleantech.”

Andrew Chung,

Partner, Khosla Ventures.

khosla ventures March 2014 interview
with CTG

'

Source : Looking back, Looking Forward: the best
is yet to come,Cleantech Group, May 2014
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It is no longer a question of when/whether they will be cheap

Slides from 2014: solar & LEDs were proving out

Amar aAs Law

Not only is 2014 not 2004 — in some areas the ‘railroads’
are more advanced than we were expecting

AVERAGE PV MODULE PRICE VERSUS GLOBAL CUMULATIVE INSTALLED CAPACITY

e o o |

Global Cumisatios Insated Capacty = dverage Solar Module Prce
o e gy e
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Source: Looking back, Looking Forward: the best
is yet to come,Cleantech Group, May 2014
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Not only is 2014 not 2004 — in some areas the ‘railroads’
are more advanced than we were expecting

LED LIGHTING MARKET SIZE (2009 VERSUS 2013 FORECAST)
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A 2019 update

Global cumulative PV capacity tops 480

GW, IRENA says

New global PV additions reached 94.2 GW in 2018, according to the International
Renewable Energy Agency (IRENA). Asia is the region with the largest share of
cumulative PV capacity, with around 274.6 GW, followed by Europe and North

America with 119.3 GW and 55.3 GW, respectively.

APRIL 2, 2019 EMILIANO BELLINI

pv magazine

Cree to Sell Lighting Business to IDEAL

INDUSTRIES, INC.

MARCH 15, 2019

OSRAM
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Battery pricing is on a downward path, performance up

A slide from 2014 A 2019 view

Other sustainable ‘railroads’ will make big leaps in the RSB RN 245 S Energy Storage: A Game Changer for Power, Transport and
next 10 years Riddarsalen Industry
As one of major facets in the decarbonization story across

Europe, batteries are increasingly taking a central role in the
transformation of the power, transport and industrial sectors.
InnoEnergy will lead a discussion on a cross-section of the energy
storage market, exploring how innovative technologies are
transforming the region’s major sectors. Key representatives
from these sectors, alongside market innovators, will discuss key
market developments, challenges and opportunities, as well how
innovation can drive cross-sector collaboration.

Co-hosted by: InnoEnergy

Battery Technology Innovation Beyond 2019 — What’s Next for
Lithium-ion?

By the close of the next decade, lithium-ion battery factories around the world will
have a combined production capacity equivalent to 22 Tesla Gigafactories.
Despite a ten-fold drop in costs over the past decade, lithium-ion battery costs
are the biggest reason why electric vehicles (EVs) remain uneconomical
compared to gas alternatives, with 30 to 50% of the cost of an electric car

currently dedicated to the battery. ...
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EV numbers were negligible in 2014. They had
increased by 500% by the end of 2017.

Number of electric cars in circulation

2013 2014 2015 2016 2017
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Source: Global EV Outlook 2018,|EA
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3JBi g dataj talk

A slide from 2014 A 2019 view (from our analysts)

Data Abundance — Opportunities in Planet Management

Modem satellites and sensors are capturing huge amounts of data — around 2.5
billion gigabytes per day. Converting this data into actionable insight will create
value by helping us to understand how to mitigate climate change caused by
industrial activity. Two areas of interest are making use of existing capacity
through "Space as a service™ and advances in data analytics...

READ MORE

y — Optimizing O i Efficiency
Searching for Al in Google retums over four billion results (climate change
returns only 200 million) and buzz words like analytics, condition monitoring,
predictive maintenance and industry 4.0 are commonplace at conferences. How
much is hype and how much is delivering measurable results?...

The impact of Data and Connectivity is only going to
accelerate and become yet more pervasive

SIGNALS FROM &

“With a trillion sensor: in i by
systems. software, and services—it will be possible to hear the heartbeat of the Earth,
impacting human interaction with the globe as profoundly as the Internet has revolutionized
communication”™

Peter Hartwell
Senior Researcher, HP Labs

Inquiries to Gartner about Al
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The enabling technology portfolio has improved and grown

A slide from 2014 A 2019 view (from our analysts)
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