#REMforum

9th St.Gallen Forum fér Manag”ﬁenfof Renewakt
May 31 =june I,2018 = Olma Messen St. Gallen

#DisruptiveDecentralization —
Introduction to the Conference Theme

Prof. Dr. Rolf Wistenhagen
Good Energies Chair for Management of Renewable Energies, University of St. Gallen

y @wuestenhagen

Gold Partners Silver Partners Partners Media Partners

Y/ 4 - e
Life Is On RAIFFEISEN SgSW o 2eesusst U e Bulletin ~ engrloate  ENERGEAMAMAGEMENT  =NZREZ21
a;po

SSSSS by
(@— (‘: “Gm_l;ggmgmBmgmgmzw L c‘“ gﬁyg 1 Vv magazine 2roup  Umwelt PERSPEKTIVEN
energieschwi e

Fullofenergy ~  lrsorcomemert oo zunt i SN

CCCCCC




. . - . 4
in particular to participants and alumni of ™~ “mn;,

( ‘A warm welcome to all of you — &g, Vs,
" our executive education programme REM-HSG “nge




Ingredients of #DisruptiveDecentralization
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https://youtu.be/7ZWnU5OewrE

Economics of #DisruptiveDecentralization (1)
Learning curves enabling grid parity of PV+storage
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e |ectricity cost for PV == E|ectricity costs for PV+Battery 2 == [ |ectricity price for households (2.5-5 MWh/a)

Moore & Shabani 2016

" 1 Model calculation for rooftop systems, based on 802 kWh/kWp (Frankfurt/Main), 100% financing, 6% interest rate, 20 year term, 2% p.a. O&M costs
" 2 based on 5,000 cycles, C2, 87% efficiency
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Economics of #DisruptiveDecentralization (2)
Electric cars: lower emissions, competitive life-cycle cost
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http://www.carboncounter.com/

Economics of #DisruptiveDecentralization (3)
It's not just about cost, but also customer value

, Jess Shankleman o y R e
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The economics of electric vehicles get
thrown out the window if they become cool
enough, says BP chief economist Spencer
Dale. #BNEFSummit

3:22 PM - 11 Oct 2016
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Markets

P Shell CEO Says His Next Car Will Be Electric

- «y By Jess Shankleman, Manus Cranny, and Rakteem Katakey .
" 27. Juli 2017, 11:39 MESZ Updated on 27. Juli 2017, 14:22 MESZ > 1 1 - 55 a - m -




Audience Polling Q1

Can you imagine buying* an electric car?

1. Yes, | already have one

2. Yes, | can imagine buying an electric car, but haven’t decided yet
3. No, | prefer buying a car with an internal combustion engine
4. No, | don’t have a car and do not intend to get one

T *) or leasing
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The flip side of #DisruptiveDecentralization:
Some of the world’s largest industries are at risk
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Menu of options for incumbents

1. Step up investment in decentralized assets
Write down stranded assets

Get acquired by Asian investors

s W DN

Lobby the government to slow down the transition
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Audience Polling Q2

How are the majority of European incumbents currently
responding to #DisruptiveDecentralization?

1. Significantly stepping up investment in decentralized assets
2. Writing down stranded assets
3. Getting acquired by Asian investors

4. Lobbying the government to slow down the transition
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#1: Some firms are seriously changing gears

b E Griinderszene @ Q
1 @gruenderszene
e sonnen
Henrik Poulsen, CEO, @rsted

Shell beteiligt sich an 60-Millionen-Runde flr
Sonnen: gruenderszene.de/automotive-mob
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"Our vision is a world that runs
entirely on green energy. We
want to be a company that
provides real, tangible solutions
to one of the world’s most
difficult and urgent problems.”

Learn more about our vision and values =

+
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#1: Some firms are seriously changing gears

Die E-Mobilitat ist in den Kopfen angekommen
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#2: For others, stranded assets are a reality

BUSINESS | EUROPE | EUROPEAN BUSINESS NEWS THE WALL STRE ?JT JOURNAL
Vattenfall Likely to Need to Spend Billions to

Sell German coal-fired power plants

Bidders for Swedish state utilities’ lignite plants in Germany will seek $2.2 billion, peahnd

May 27, 2015 11:12 pm | ENERGY
Norway oil fund plans to withdraw from

coal-burning utilities

By David Crouch in Gothenburg and Pilita Clark in London FT FIN ANC I AL
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The
Economist

European utilities

How to lose half a trillion euros

Peabody President & CEO Glenn Kellow on Ch. 11 Protection
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Europe’s electricity providers face an existential threat

Oct 12th 2013




#3: Chinese investors as agents of change’?
DEALS MAY 14, 2018 / 6:57 PM /1S DAYS AGO s 58k REUTERS '

China's bid for EDP is a pre-emptive strike

against rivals: sources @
ASIAN REVIEW

Geely buys into the electric future
with Daimler investment

Chinese automaker enticed by the German company's battery technology

'< WATARU KODAKA and KOSEI FUKAO, Nikkel staff writers
VA&, Universitit St.Gallen February 25, 2018 02:27 JST



#4: Lobbying to slow down the transition?

Question 1

Why is the energy transition not happening more quickly?

1. First things first, there are more important issues to address

2. Lobbying reached an all-time high I

__ [N 31.3 % __

3. Citizens lack awareness about energy Issues

I 26.0 %
4. There is a lack of political leadership
N 32.3 %
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#4: Aligning Market- and Non-Market Strategy

Leaders in #DisruptiveDecentralization need to be consistent

Proactive

Non-Market
Strategy
Reactive @
Ex¢onMobil
Reactive Proactive
P Market Strategy
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Summary

1. #DisruptiveDecentralization is driven by the convergence
of renewable power generation, storage, electric mobility
and digital technology at building scale

2. Falling costs + increasing customer value = accelerating
the transition

3. As a consequence, centralized assets face serious
disruption

4. Firms need to take consistent decisions to succeed
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Navigating #DisruptiveDecentralization

Business Consumer Social

Tech Models Preferences Acceptance
Options & Policy

Decentralized
Renewables
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Let’s make it happen!

#REMforum




