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% New Energy Business Paradigms

e The Hockey stick World

* The Age of Abundance

* The Price Collapse of Renewables
* Power to Power

* Decentralized, Connected, Smart
* Global shifts

A Russian Revolution?




% The Hockey stick World
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REFERENCE: Steffen, W., W. Broadgate, L. Deutsch, O. Gaffney and C. Ludwig. The Trajectory of the Anthropocene: the Great Acceleration, The Anthropocene Review, 16 January 2015.
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% The Hockey stick World
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The Paris Agreement: 101 e

On April 22nd - Earth Day - leaders representing more than
100 countries will gather at the United Nations in New York to
sign the Paris Agreement on climate change.

The event is expected to be the largest single-day signing
in the history of international accords.

But what does it all mean?
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& Adoption by O Signing O Ratification at the

negotiators at ceremony national level by
coP21 at UN 55 countries
headquarters representing 55%
of the world’s emissions
Date TBD

Source: United Nations -
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% The Age of Abundance

DEMATERIALIZATION
Video player (Toshiba V-8000) 1981 $1,245 - $3,103
Encyclopedia (Compton’s CD Encyclopedia) 1989 $750 -$1,370
Video camera (RCA CC010) 1981 $1,050 - $2,617

GPS (TI NAVSTAR) 1982 $119,900 $279,366
Video conferencing (Compression Labs VC) 1982 $250,000 $586,904

Digital voice recorder (SONY PCM) 1978 $2,500 $8,687

SOLA £ ~aaapixel camera
23,000 per year

(Canon RC-701) 1986 $3,000 - $6,201

TOTAL VALUE: $900,000

World energy use
16 TW-yr
per y.ll’

‘ A : g Uranium ***



% The Price Collapse of Renewables

Figure 2.5 Recent announced long-term remuneration contract prices for renewable power by date
of announcement and to becommissioned over 2016-21
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% Power to Power

Sectoral electricity demand and share of electricity in total energy
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red UCtion heat pumps China India Other non-0ECD United States European Union Other OECD
! I (ndustry Rﬂldentlal -EEm:ﬂ -Tmnspnrt I Other Electricity share of total energy demand

* Mobility: combustion
engines to electric drives

TWh

* Industry: power (to
hydrogen) to ‘X’

2000 ---

Key point Electricity demand growth differs between industrialised and industrialising
countries, but an increasing share of electricity in the overall energy mix follows
similar trends.

Source: International Energy Agency — Energy Technology Perspectives 2014



o Decentralized, connected, smart

| The integrated and intelligent electricity system of the future

REenewable energy resources

Smarttransmission :1.;-;:, y
and distribution =

Smart enengy
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Key point The aim for the future is to better integrate all elements of electricity systems to

optimise investment and operation; this will increase complexity, but also improve
efficiency and resilience while optimising use of energy resources.

Source: International Energy Agency 8



% Global Energy Shift

Energy demand by region in the New Policies Scenario
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The gecography of global energy demand continues fo shift

Source: International Energy Agency — World Energy Outlook 2016



The Russian Energy Revolution (1)

From Energy Super Power...

>

Oil and natural gas production in Russia (2013)

fe

Fossils:
maturity/dominance

* 20% of global gas
production

e 12,5% of global oil

production
West Siberia

* 35% of oil & gas supply 6.2 MMbbl/d (62%)
of European Union 21.1 Tcf (89%)

* Largest gas reserves | —= Far East |
' -y : 0.4 MMbbl/d\(4%)
8th largest oil reserves, 1.0 Tcf (4%) |
2nd largest coal :
reserves

Source map: U.S. Energy Information Administration - https://www.eia.gov/todayinenergy/detail.php?id=18051



The Russian Energy Revolution (2)

To Renewable Energy Super Power?
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Renewables:
infancy/promise . s ST X=X TR N
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* Wind/solar: 0,075% (150 MW Sl N B L '
of 2000 GW) = 2 s )

e Exception: hydro — 4 % of
global capacity (45 GW of
1000 GW)

Renewable Energy Potential, 2011
Russia
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Source: right map: green capacity club - ; left map: Jamie Wheeler e.a.; hydro/solar/wind data BNEF 2017
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g/\ The New Paradigm
% The tables are turning, so come on board.

Thanlk vou.



