It’s innovation, stupid!

Dr. Stefan Ulreich
IEA Electricity Security Advisory Panel
7t July 2015



http://www.go4top.info/TOP-_ANGEBOT/top-_angebot.html

Agenda

The German ,,Energiewende” is just an example for
other energy transitions taking place globally

There is no way back: “Energiewende” is a now global trend
driven by innovation not by politics — and digital is a key element

The energy landscape becomes
iIncreasingly complex

Investor owned utilities and the gas industry need to adopt their
business models aggressively to this environment.




German energy transition:
Achieving the impossible?
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Installed Capacity in MW

Energy turnaround in Spain

driven by gas and renewables 4 .
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SoS

Energy turnaround in the US driven by

success of unconventional gas . .

U.S. dry natural gas production billion cubic feet per day
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Energy turnaround in China driven by
dramatic economic growth
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Energy turnaround in the UK:
History repeating
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There are known knowns; there are things we know we know. We also know
there are known unknowns; that is to say we know there are some things we
do not know. But there are also unknown unknowns — the ones we don‘t
know we don't know.* -Donald Rumsfeld -




KNOWN

Dynamic innovation and technology are KNOWNS
driving changes on energy markets
Examples
Renewable energy: substantial size 9'333' g\,l\,?sgl
318 GW
139 GW
Europe 2014: 72% of new installations (22% in 2000) 1GWmm V7 GWl
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PV: cost decrease beyond expectations

Module price

Price decreased by 20%
each time the installed capacity doubled

Shale gas: technology ,Hydraulic fracturing” 2012 US Gas
Net importer
Increasing gas resources with 42 bem 2040
change global macro economics vtl.ter: iggc’&er;>

Source: www.iea.org


http://www.iea.org/

KNOWN

Photovoltaic: KNOWNS

Continuous cost reduction

PV system price, Germany PV electricity costs vs. end-customer
costs [Ect/kWh]
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Investment for customers with high own consumption positive without subsidies
Dependency on subsidies reducing by further cost reductions and

additional appliances increasing the own consumption. m

Source: http://www.photovoltaik-guide.de/pv-preisindex
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Batteries: Costs have reached the turning point

Costs for batteries [€/kWh]

Investment In PV + battery:
positive

2010 2015E 2020E 2025E

» Electric vehicles reduce costs for
Li-ion batteries by > 50% by 2020.

* Market leader Tesla
“Giga-factory” will produce more than the
current global production volume

Source: UBS, Tesla, Umicore
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KNOWN

Digitalization, Big Data & ,Internet of things*: UNKNOWNS

Integral part of our life in the future

Estimated annual data

Exploding data volumes

New smart home

Appliances and internet\

Intelligent thermostat
Improved automation DSO-grid
Control center intelligent grid
Improved ,operations management* OMS
Roll-out of GIS in the grids

Terminals & automated substations

Smart home and end customer dat;

Intelligent Power

Meters \
Today

Time

Source: based on EPRI (assuming a 1 million customers energy supply company incl. grid and sales activities) m

3'd generation of the internet — the
~internet of things” connects

* 1 bn people via PCs
* 6 bn. People via mobile phones
e 28 bn. ,things” in 2020



Example for digital handling in the energy sector ~KNOWN

UNKNOWNS
o ...rolls up the German installation market
Thermondo , _
b Start 2013 — today Germany’s largest installer
o — The first online based heating installer
“Thermondo () C R * Little assets, no working capital
Al 107 51 passandei: Karmpletipakete i Dberblick * State-of-the-art digitalization in a traditional market
e * Proprietary process fully integrated in an
me e e ey IT-architecture with unique planning tool
ng - o 1 15 Ot b 1
— WElF T e :
L L e Three lasting cost advantages:
ne [| e DESIRETUUNS L oaem * No on-site visit needed to create best offer
R . = * |nstallation within 1 instead of 2 days
: Bugens ST a0 e * Largest volume discounts in the sector
- o
g © 1 Meister-Team o © 10 Meister-Teams @0 98 106 Meister-Teams
,:I oo @ 24 delivery partners _%o o af 24 delivery partners . u 00 &u 40 delivery partners
) ) Lo o
! ® o o' 47 unitssow ‘& ° e° 888unitssold %522 5 © $® 11,000 units sold
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Source: E.ON Technology & Innovation


https://www.google.com/url?url=https://www.thermondo.de/blog/futurewatt-und-heizkosten-senken-de-heist-nun-thermondo/&rct=j&frm=1&q=&esrc=s&sa=U&ei=yGjHU5zHBcOB4gTEy4HQDw&ved=0CCIQ9QEwBg&usg=AFQjCNGiO9DORLKuCqPjiS_Rj9rgg0CzcA

Example of digital sales in the energy sector KNOWN

UNKNOWNS
() . . o
-.': ... sells PV-systems online with an individual guarantee on performance
SUNGEVITY In 2014 conversion rate of 15% in NL and an NPS of 73
A
{:} SUNQEVITY'
& im0 o P 1 i = i | i e
s T I;:E:I : ! Guaranteed monthly
Attractive, costs and savings
personalized e&——— are communicated
offers il HI" in a transparent
sl manner
. == I
Several options & Ervvirorwrasin . _ 7 om Simple, easy to use
to choose for L e E——y” | 2CCESS fOr the
customers = | mr— e customer

[

Outstanding after-sales
communication to create
excellent customer

o m
Source: E.ON Technology & Innovation




KNOWN

Innovations will dynamically reinforce UNKNOWNS

each other

“e-Home Energieprojekt 2020”

Interdisciplinary field of research with technical & customer oriented questions: main
research on VRDT?* / batteries / customer satisfaction / e-Vehicles

€5 Photovoltaic
¢ ~ €» Air conditioning
€) E-mobility
(» Smart metering
€» Transparent energy consumption
(3 Intelligent local distribution system

¢} Battery storage

Ad *: VRDT = Voltage regulated distribution transformer

: E. s g = i - a
Source: E.ON Innovation Center Distribution m




UNKNOWN
UNKNOWNS

~Slmply because you do not have
evidence that something exists does
not mean that you have evidence that it
doesn'’t exist.”

-Donald Rumsfeld -
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The future energy system is highly complex and
will have implications on all our businesses
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Challenge #1: building smarter energy systems

Cleaner & better Integration of
conventionals transport (power & gas)

Smarter
Renewables

Smart grids /
micro-grids heat
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http://195.76.147.227/renforus/site/wp-content/uploads/2014/03/pell2.jpg

Challenge #2: building smarter energy supply chains

- St

Europe
+95 bcma },;
N -

-~ Pacific Basin

—
< 38 (+38) +139 bcma from 2013

Americas

+21 bcma : .
Middle East Asia

+14 bcma P +344 bcma
)

15 (+3)

< 4(+1)

Global LNG Atlantic Basin '
trade growth 2013-20 +29 becma from 2013

490/ /
+ 9 O Seaborne LNG trade to 475 bcma by 2020

with Europe acting as a balancing market

Source: Wood Mackenzie



Conclusion
Embrace innovation
...iIf only to protect your existing business

Be part of the transformation
Build smarter energy systems

Build smarter global supply chains
Support gas as part of the solution It's the innovation,
stupid!

Rely on proven partnerships
E.ON/Uniper appreciate their successful partnership with Swissgas




Thank you for your attention
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