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We will still consume more energy and particularly electricity in the
future — the share of power generation is increasing

Energy consumption by region [bn toe]
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We already spend a lot of energy for technological advancements,
which were non-existent a few years ago

Bitcoin energy consumption index

46 TWh 501 KWh 0,21%

Bitcoin’s estimated Energy consumed by a Of the entire world’s
annual electricity single Bitcoin energy consumption is
consumption transaction used by Bitcoin

53 4.3 m

If Bitcoin was a
country, it would rank
right next to
Singapore

US households could
be powered with the
energy used by Bitcoin
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The rise of renewables energy sources in power generation is
expected to continue

Power generation by source [bn toe] Comments
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The traditional “incumbent” model of power utilities is changing —
customer preferences and technology shifts fuel the evolution

National incumbent Unbundled utility Open network (P2P) Development drivers
NatElCo Comp A » Price drops and efficiency gains in
) PV and wind generation accelerate
enerat [®\| | Generation renewables shift
E‘ eneration B . -
» Energy efficiency increase and rapid
g Comp B digitalization
Transmission
g Transmission « Smart home devices enable
— customers to have better control and
=f =| | Distribution Comp C optimize their consumption
ﬁ Distribution » Prosumers emerge — households
- and industries are able to produce
and sell their surplus electricity
 All activities along * Network separated * Decentralized ) Battery_ EETEDE 15 T pIEig] £
the value chain from generation networks (P2P) & becoming affordable

and distribution distributed gener. « Electric vehicles entering the

* One compan . : :
pany mainstream market (grid potential)

(natural monopoly) * Regulatory push * Technology push

 Traditionally slow approach of
1970 — 1980s 1990 — 2000s 2010s - ? utilities towards innovation
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Clear parallels between telecommunication and energy companies
are visible — will the later be able to handle the shift?

Global mobile revenues [bn USD] EPNG Europe, EBIT [bn EUR] Comments

» Both sectors started as national monopolies

and were unbundled by the regulators

* Telecom and energy companies both rely
0 on networks, have large investments into
: o) : capital-intensive assets and serve large
L customers bases in a similar way
1 1
New : | + Telecoms faced a technological revolution
650  value : : in the 90s (GSM, data) and regulatory
pools ! : pressure to open their networks to third
! : parties
: : New » Fast experimenting with different business
: | value models and focusing on core competences
200 Traditional i 141 i / pools was necessary
200 PE value 98 Bl RES « Energy companies are facing similar
pools ther challen days f t
63 80 ges nowadays from customer,
technological and regulatory side
Late 1990s 2010 2013 2020
+ Digital and customer-driven value pools
« Traditional value pools captured by * Whatto believe in — fully electric world oot bg [ TES e G (e EmeTTy
incumbents mainly with electricity as ultimate customer companies
data / behavior source * Need to decide where to play (assets, data)

* New value pools largely captured by
new entrants

Source: McKinsey, JKG Advisory 01022018 Securing Critical Energy Infrastructure - Electricity.pptx | 6



energy JRG

CYBER SECURITY WEEK 2018 [virpre

Key technologies enable the 4™ industrial revolution —the
electricity sector has to adapt quickly

Internet of Things Artificial Intelligence
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Combining technologies and teaming up with startups can create a

disruption to the market
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Having in mind the potential of the machine economy — can we
also imagine a world without utility companies?

THE FUTURE OF MOBILITY THE FUTURE OF POWER GENERATION?

9 € smart contracts € A.l

The The
self-owning self-owning
car PV plant
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