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THE IMMEDIATE CHALLENGES
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THE 3 BIG STRUCTURAL CHANGES

1: The long run oil price

- BP OUTLOOK
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THE 3 BIG STRUCTURAL CHANGES

The (permanent) end of the energy super cycle
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OIL PRICES — PRE

DICITIONS & REALITIES

Oil price
(2012 US$)
EIA, IEA, 2012
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Sources: IEA, World Energy Outlook, 1982, 1993, 2000, 2006, 2010, 2012, 2014 : EIA, Annual Energy Outlook, 1983, 1993, 2000, 2006, 2010, 2012, 2014

Notes:

IEA and EIA imported crude oil price forecasts, selected years, baseline scenarios. All figures are in constant 2012 US$/bbl.



OIL PRICES — PREDICTION AND REALITIES

2012 US$/bbl
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‘I am confident that oil markets
will recover... and that oil prices
will improve.’

‘The forecast of the central bank [of $60 oil]
somewhat differs from that of the government ...

I consider [$60 oil] unlikely.
Anton Siluanov
Russian Finance Minister
1 October 2014

‘Clearly [US shale] is not coming off as fast as
some people thought, so we need to be able to
operate at $60-$65 a barrel.’

Bob Dudley, CEO, BP
60 - Ali al-Naimi, Saudi Oil Minister 3 June 2015
21 December 2014
“We hope the price would ‘In the long run demand fundamentals will
40 rebound by the end of the second reassert themselves and we will see oil prices go
half of 2015. back into the $70 to $90 range.’
20 - Abdallah Salem el-Badri Ben van Beurden, CEO, Royal Dutch Shell
Secretary General, OPEC 30 July 2015
21 December 2014
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THE 3 BIG STRUCTURAL CHANGES

2. Decarbonisation

Gt CO,yr Global CO, emissions and atmospheric CO, concentration

38

36

34

32

30

28

26

24

22

20

ppm
- 410

- 400

- 390

- 380

- 370

- 360

- 350

- 340

1990
1991
1992
1993
1994
1995
1996
1997
1998
1999
2000
2002
2003
2004
2005
2006
2007
2008
2009

2001
2010
2011
2012
2013
2014

= Emissions — = Atmospheric CO2 global mean

Notes: Emissions from fossil fuels and industry; Gt, gigatonne; ppm, parts per million; * 2015 represents forecast emissions.
Sources: CDIAC/GCP, 7 December 2015, http://www.globalcarbonproject.org/carbonbudget/15/presentation.htm; Ed Dlugokencky and Pieter Tans, NOAA/ESRL, 2016, www.esrl.noaa.gov/gmd/ccgg/trends/
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THE BIG STRUCTURAL CHANGES K”\ ""“
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3: Technology ‘;t@}./w
- Shale oil and gas
- 8 years to fransform global markets ROBOTS
. Electricity generation & solar Al
3D PRINTING

. Electricity storage and batteries

ELECTRIC CARS

. Electric distributed grids and smart
networks

- Electric households

DIGITALISATION OF EVERYTHING
ELECTRIFICATION OF EVERYTHING




THE IMPACTS ON THE OIL COMPANIES

1. Oll and gas

- Peak demand & the confracting markets
- Reduced scope for IOCs at expensive margins

- NO obvious renewables skills

HARVEST-AT-EXIT
HIGH DIVIDENDS
MINIMISE CAPEX



THE IMPACTS ON THE ELECTRICITY COMPANIES

2: Electric utilities

- Decline of wholesale market/role

- Fixed priced confracts = utility model

- End of vertical integration rationale

BREAK-UP
DIVESTMENT
NEW ENTRANTS & BUSINESS MODELS



MARKET DESIGN

1: The fundamentals

. /Zero marginal costs

- For wholesale = fixed priced capacity/contracts
ECONOMICS OF INTERNET & BROADBAND

- End to Internal Energy Market focus on wholesale markets
- EU’s late attempfts to regulate capacity markets

- Bundled household broadband hub services



THE IMPACTS ON MARKET DESIGN

2: Business implications

- NEW COMPANIES IN SUPPLY (Amazon et al)
- NEW DATA-FOCUSSED BUSINESSES (Google, Apple, Facebook)
- NEW ENTRANTS FOR TRANSPORT (BMW, Toyota, Nissan, Ford)

- NEW INFRASTRUCTURE DECENTRALISED BUSINESSES (Pension
funds)



REDESIGNING ENERGY AND CLIMATE POLICIES

SUPPLY MODEL — UPGRADE UPGRADE CAPACITY
COST PASS THROUGH SO FUNCTIONS MARGINS

BROADBAND HUBS & MOVE AWAY FROM INTEGRATE SMART DATA

SMART METERS - AND SOS
FIXED PRICED PERIODIC
DISTRIBUTION REVIEWS

BREAKDOWN OF PROVIDE FOR ELECTRIC REMOVE BARRIERS TO
SUPPLY/GENERATION/DISTRIB TRANSPORT NETWORKS REGIONAL SYSTEM
UTION SEPARATIONS OPERATORS

INTEGRATED CITY ENERGY

& WASTE SYSTEMS
FIRM PRICED MARGINAL FIT PROVIDE FOR TRANSITION
& CAPACITY AUCTIONS & GAS

MOVE AWAY FROM

RENEWABLE TARGETS TO

SORT OUT POST BREXIT LOW CARBON RETHINK THE CARBON
CARBON PRICING TRANSITION & ADD SERIOUS
R&D




CONCLUSIONS

2014 WAS A STRUCTURAL BREAK WITH THE PAST. THE FUTURE WILL BE
DIFFERENT

DECARBONISATION IS UNSTOPPABLE
TECHNOLOGY, NOT PARIS WILL EVENTUALLY SOLVE THE PROBLEM
ZERO MARGINAL COST IS TRANSFORMING ENERGY MARKETS

21ST CENTURY COMPANIES WILL REPLACE THE 20™ CENTURY VERTICALLY
INTEGRATED MODELS BASED ON WHOLESALE MARKETS

THE FUTURE IS DIGITAL, AND THEREFORE ELECTRIC
FUNDAMENTAL RETHINK OF ENERGY & CLIMATE POLICIES REQUIRED
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