BP Energy Outlook {}
2016 edition

Outlook

to 2035

bp.com/energyoutlook
#BPstats




bp

Disclaimer {:}

This presentation contains forward-looking statements, particularly those regarding global
economic growth, population and productivity growth, energy consumption, energy efficiency,
policy support for renewable energies, sources of energy supply and growth of carbon emissions.
Forward-looking statements involve risks and uncertainties because they relate to events, and
depend on circumstances, that will or may occur in the future. Actual outcomes may differ
depending on a variety of factors, including product supply, demand and pricing; political stability;
general economic conditions; demographic changes; legal and regulatory developments;
availability of new technologies; natural disasters and adverse weather conditions; wars and acts
of terrorism or sabotage; and other factors discussed elsewhere in this presentation. BP disclaims
any obligation to update this presentation. Neither BP p.l.c. nor any of its subsidiaries (nor their
respective officers, employees and agents) accept liability for any inaccuracies or omissions or for
any direct, indirect, special, consequential or other losses or damages of whatsoever kind in
connection to this presentation or any information contained in it.

Unless noted otherwise, data definitions are based on the BP Statistical Review of World Energy,
and historical energy data up to 2014 are consistent with the 2015 edition of the Review. Gross
Domestic Product (GDP) is expressed in terms of real Purchasing Power Parity (PPP) at 2010 prices.
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Welcome to the 2016 edition of BP's Energy Outlook.

Our industry remains focussed on the continuing weakness in the oil market. There are
clear signs that the market is adjusting and that it will gradually rebalance. But the
adjustment process is likely to be painful, and energy companies need to adapt to weather
the storm. That is what BP has been doing over the past year and will continue to do.

But in order to adapt successfully, we must have a clear sense of where we are heading, so
that we not only emerge from the current weakness leaner and fitter, but do so better
equipped to meet the longer-term challenges facing our industry.

That is the role of the Energy Outlook: to help lift our focus from the here-and-now and
consider how the energy landscape might evolve over the next twenty years. With that in
mind, three key features of this year’s Outlook stood out for me.

First, energy demand will continue to grow. Put simply, as the world economy expands,
more energy will be needed to fuel the higher levels of activity and living standards. The
growth in energy will be curbed by faster gains in energy efficiency. And there is of course
considerable uncertainty as to exactly how quickly global GDP will grow. Even so, it seems
clear that significantly more energy will be required over the next twenty years to enable
the world economy to grow and prosper.
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Second, the fuel mix continues to shift. Fossil fuels remain the dominant source of energy
powering the world economy, supplying 60% of the energy increase out to 2035. Within
that, gas looks set to become the fastest growing fossil fuel, spurred on by ample supplies
and supportive environmental policies. In contrast, the growth of global coal consumption
is likely to slow sharply as the Chinese economy rebalances. Renewables are set to grow
rapidly, as their costs continue to fall and the pledges made in Paris support their
widespread adoption.

Third, the outlook for carbon emissions is changing significantly. In particular, the rate of
growth of carbon emissions is projected to more than halve over the Outlook period
relative to the past twenty years. That reflects both faster gains in energy efficiency and the
shift towards lower-carbon fuels. Despite this, carbon emissions are likely to continue to
increase, indicating the need for further policy action. In BP, we believe carbon pricing has
an important part to play as it provides incentives for everyone to play their part.

2016 looks set to be another tough year for our industry. But we have faced similar
episodes in the past and we know that the market will eventually rebalance. We need to
respond to the near-term challenges, but we mustn’t lose sight of the longer-term role of
our industry in providing the energy the world needs to grow and prosper, and doing so in
a safe and sustainable manner. We hope that this edition of the BP Energy Outlook can
make a useful contribution to informing discussions about future energy needs and trends.

Bob Dudley
Group chief executive
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Executive summary {:}

» The Energy Outlook considers a base case, outlining the 'most likely'
path for energy demand by fuel based on assumptions and judgements
about future changes in policy, technology and the economy, and
develops a number of alternative cases to explore key uncertainties.

» In the base case, world GDP more than doubles, but unprecedented
gains in energy efficiency mean that the energy required to fuel the
higher level of activity grows by only around a third over the Outlook.

» Fossil fuels remain the dominant form of energy powering the global
expansion: providing around 60% of the additional energy and
accounting for almost 80% of total energy supplies in 2035.

» Gas is the fastest growing fossil fuel supported by strong supply growth,
particularly of US shale gas and liquefied natural gas (LNG), and by
environmental policies.

» The oil market gradually rebalances, with the current low level of prices
boosting demand and dampening supply.
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Executive summary (continued) {:}

» Oil demand increases by almost 20 Mb/d over the Outlook, with growing
use in Asia for both transport and industry. Tight oil continues to grow,
although at a gradually moderating pace.

» The continuing reform of China’s economy causes growth in China’s
energy demand to slow sharply. This slowing weighs heavily on global
coal, which grows at less than a fifth of its rate over the past 20 years.

» Renewables grow rapidly, almost quadrupling by 2035 and supplying a
third of the growth in power generation.

» The rate of growth of carbon emissions more than halves relative to the
past 20 years, reflecting gains in energy efficiency and the changing fuel
mix. But emissions continue to rise, suggesting the need for further
action,

» The uncertainty around the base case is explored in three alternative
cases: slower global GDP growth; a faster transition to a lower-carbon
world; and shale oil and gas having even greater potential.
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Base case
Primary energy
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Base case: Primary energy

Global GDP is expected to more than double...
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Base case: Primary energy

bp
...driven by strong growth in emerging Asia {:}

» Population and income are the key drivers behind growing demand for
energy.

» The world’s population is projected to increase by around 1.5 billion
people to reach nearly 8.8 billion people by 2035.

» Over the same period, GDP is expected to more than double; around
one-fifth of that increase comes from population growth and four-fifths
from improvements in productivity (i.e. GDP per person).

» China and India together account for almost half of the increase in global
GDP, with OECD economies accounting for around a quarter.

» Africa accounts for almost half of the increase in the world’s population,
such that by 2035 it is projected to have 30% more people than China and
20% more than India. Yet Africa accounts for less than 10% of the
increase in both global GDP and energy consumption over the Outlook.
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Base case: Primary energy

bp
Growth in the world economy requires more energy... *
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Base case: Primary energy

bp
...largely consumed by fast-growing emerging economies {:}

» The growth in the world economy means more energy is required;
energy consumption increases by 34% between 2014 and 2035.

» Virtually all of the additional energy is consumed in fast-growing
emerging economies; energy demand within the OECD barely grows.

» The growth of energy is slower than in the recent past — 1.4% per annum
(p.a.) versus 2.3% p.a. in 2000-14 - reflecting significantly faster falls in
energy intensity (energy used per unit of GDP).

» China’s energy demand growth slows as its economy rebalances,
towards a more sustainable rate. By the final decade of the Outlook,
China contributes less than 30% of global energy growth, compared with
nearly 60% over the past decade.

» The sharp slowing in China’s energy demand growth is partially offset by
a pickup in other developing countries. India accounts for more than a
quarter of the growth in global energy demand in the final decade of the
Outlook, double its contribution over the past decade.
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Base case: Primary energy

bp
The fuel mix is set to change significantly... {:}
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Base case: Primary energy

bp

...although oil and gas remain key sources of energy growth {:}

» Fossil fuels remain the dominant source of energy powering the global
economy, providing around 60% of the growth in energy and accounting
for almost 80% of total energy supply in 2035 (down from 86% in 2014).

» Gas is the fastest growing fossil fuel (1.8% p.a.), with its share in primary
energy gradually increasing. Oil grows steadily (0.9% p.a.), although the
trend decline in its share continues.

» The combined increase of oil and gas over the Outlook is similar to the
past 20 years.

» In contrast, coal suffers a sharp reversal in its fortunes. After gaining
share since 2000, the growth of coal is projected to slow sharply
(0.5% p.a.), such that by 2035 the share of coal in primary energy is at an
all-time low, with gas replacing it as the second-largest fuel source.

» Among non-fossil fuels, renewables (including biofuels) grow rapidly
(6.6% p.a.), causing their share in primary energy to rise from around
3% today to 9% by 2035.

2016 Energy Outlook 15 © BP p.l.c.2016



Base case: Primary energy

bp
Much of the growth in energy is used for power generation... {}
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Base case: Primary energy

bp
...as the trend towards global electrification continues {:}

» More than half of the increase in global energy consumption is used for
power generation as the long-run trend towards global electrification
continues: the share of energy used for power generation rises from 42%
today to 45% by 2035.

» More than a third of the growth in power generation takes place in
regions where a large part of the population lack adequate access to
electricity — India, other developing Asia (excluding China), and Africa.

» Power generation is the main sector where all fuels compete and so it
plays a major role in the evolution of the global fuel mix, with
renewables and gas gaining share relative to coal.

» The outcome is a more balanced and diversified portfolio of fuels for
power generation. The share of coal declines from 43% in 2014 to around
a third in 2035. In contrast, the share of non-fossil fuels increases,
reaching nearly 45% by 2035.
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Base case
Fuel by fuel detalil
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Base case: Fuel by fuel detail

bp
Strong growth in Asia drives increases in oil demand... {}
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Base case: Fuel by fuel detail

bp
...met by increased supply from the Americas and OPEC {:}

» The oil market gradually rebalances, with the current low level of prices
boosting demand and dampening supply.

» Global liquids demand (oil, biofuels, and other liquids) increases by
around 20 Mb/d, to reach 112 Mb/d by 2035.

» All of this increased demand comes from emerging economies, with
China and India accounting for over half of the increase. In contrast, oil
consumption in OECD economies continues its secular decline (-5 Mb/d).

» Non-OPEC supply accounts for the majority of the supply increase,
growing by 11 Mb/d, while OPEC increases by 7 Mb/d. All of the net
increase in non-OPEC supply comes from the Americas: US shale,
Brazilian deepwater and Canadian oil sands.
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Base case: Fuel by fuel detail

Growth in liquids demand is driven by transport and industry...
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Base case: Fuel by fuel detail

bp
...helped by limited competition from alternative fuels {:}

» The growth in the global consumption of liquid fuels is driven by
transport and industry, with transport accounting for almost two-thirds
of the increase.

» The growth in transport demand reflects rapid increases in vehicle
ownership in emerging economies, partially offset by sustained gains in
vehicle efficiency, which slow the sector’s growth post-2025.

» Transport fuel continues to be dominated by oil (88% in 2035). The share
of non-oil alternatives increases from 7% in 2014 to 12% in 2035, with
natural gas the fastest growing transport fuel (6.3% p.a.).

» The other major source of demand growth for liquid fuels is industrial
use, especially in petrochemicals, which is the fastest growing source of
demand.

» Growth in industrial use of oil is aided by the relatively limited scope for
efficiency gains and fuel switching. Moreover, over 40% of oil used in
industry is not combusted and so is less affected by climate policies.
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Base case: Fuel by fuel detail

The global vehicle fleet more than doubles...
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Base case: Fuel by fuel detail

bp

...as vehicle ownership in emerging economies grows rapidly {:}

» The global vehicle fleet (commercial vehicles and passenger cars) more
than doubles over the Outlook, from around 1.2 billion today to 2.4 billion
by 2035.

» Almost all of that growth is in emerging economies: the non-OECD
vehicle fleet more than triples from about 0.5 to 1.5 billion over the
Outlook, overtaking the OECD in the early 2020s.

» Growth in mature economies is much slower, as markets such as the US
and Japan are close to saturation levels in terms of vehicle ownership.

» The efficiency of the vehicle fleet increases substantially over the
Outlook, improving by 2-3% p.a. compared with 1.5% p.a. over the past
decade.

» As aresult, in 2035, an average passenger car is expected to achieve 50
miles per gallon, compared with only 30 miles per gallon today.
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Base case: Fuel by fuel detail

bp

Non-OPEC is the largest source of supply growth... %
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Base case: Fuel by fuel detail

bp
...shifting the pattern of supply and regional trade {:}

» Global liquids supply expands by nearly 19 Mb/d by 2035, led by growth
in non-OPEC supply. US shale (crude and NGLs), tight oil elsewhere,
Brazilian deepwater, Canadian oil sands and biofuels together grow by
16 Mb/d, accounting for around half of non-OPEC production in 2035.

» We assume that OPEC acts to maintain its market share of around 40%,
increasing output (crude and NGLs) by 7 Mb/d to 44 Mb/d by 2035.

» The shifting pattern of demand and supply cause regional oil imbalances
to shift and become more concentrated.

» In particular, the increase in tight oil production, coupled with declining
demand, further reduces North America’s reliance on oil imports, with
the region set to become self-sufficient in oil over the next few years. The
removal of the US crude export ban helps this adjustment process.

» In contrast, Asia’s dependence on oil imports increases significantly,
accounting for virtually all of the growth in global imports over the
Outlook and for nearly 80% of inter-regional net imports by 2035.
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Base case: Fuel by fuel detail

Refiners are challenged by spare capacity...
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Base case: Fuel by fuel detail

bp
...and alternative supplies, particularly from NGLs {:}

» Of the 19 Mb/d projected growth in supplies of liquids, almost half
(9 Mb/d) is expected to be accounted for by NGLs, biofuels and other
liquids that do not require refining.

» Current spare refining capacity plus planned refinery additions over the
next five years is already enough to meet the incremental growth in crude
and condensate supplies projected over the next two decades (10 Mb/d).

» Assuming growth regions, such as China and India, continue to invest in
refining capacity, our Outlook implies a long period of volatile margins,
with capacity reductions required in disadvantaged refining centres.

» NGLs provide the largest increment of non-refined liquids, expanding by
more than 6 Mb/d to 2035 and supporting the growth in petrochemicals
demand.

» Growth is driven by the US (4 Mb/d) and the Middle East (2 Mb/d), with
the US expected to become a major exporter of LPG, to both Europe and
the Asia Pacific markets.
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