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Three windows on the energy transition

Primary energy demand
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Increase in primary energy demand {:}

Increase in primary energy demand, 2017-2040
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Regional energy demand {}
Primary energy consumption Primary energy growth and regional
by region contributions
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Global energy by fuel type {}
Primary energy consumption by fuel Shares of primary energy
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bp
Five key questions and uncertainties {:}
» How much ‘more energy’ does the world need?
» What might happen if the trade disputes escalate?
» How quickly could renewables grow?
» A low carbon energy system — what more needs to be done?

» Key issues for India’s energy outlook
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Human development and energy consumption

UN Human Development Index and energy consumption, 2017
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Less globalization scenario {:}

» Reduced openness and trade leads to slight reduction in trend global GDP
growth

» Concerns about energy security adds a small risk premium (10%) to
Imported energy
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Alternative scenario: Less globalization

Difference relative to ET scenario in 2040:

Global GDP and energy
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Renewable energy

Renewables share of power generation

30%

25%

20%

15%

10%

5%

0%

®m Geothermal i I
and biomass i
Solar i
Wind i .
.
m = N !
1995 2010 2025 2040

Fuel shares in power

bp

.

50% ! — Gas

i = Coal
. i - Renewables

40% = Hydro & Nuclear

30%

20%

10%

0% |
2000 2010 2020 2030 2040

2019 BP Energy Outlook
© BP p.l.c. 2019



bp
Speed of energy transition {:}

Speed of penetration of new fuels in global energy system
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CO, emissions

CO, emissions
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Global energy demand and fuel mix {}

Primary energy consumption by fuel
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Implications for India

Growth of GDP and primary energy

% per annum
8%

= Buildings m Transport ® Industry
Other m Renewables m Coal

m Gas » Oil

6%
I

|
2%
0%

GDP Primary energy GDP Primary energy
1990-2017 2017-2040

Shares of primary energy

60%

45%

30%

15%

0%

bp

.

\//_\f\‘\‘\-

= (Gas

= Coal
e Hydro

Nuclear

- Renewables

1995

2005

2015

2025

2035

2019 BP Energy Outlook
© BP p.l.c. 2019



bp

Indian energy: supply and demand balance {:}
Primary energy supply and demand growth Energy imports as a share of consumption
in the ET scenario: 2017-2040
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Indian power sector: demand and fuel mix

Growth in Indian primary energy and

contributions to power
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Alternative scenarios for gas demand in India
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Alternative scenarios for gas demand in India
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Gas demand could even grow faster {:}
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Hard-to-abate carbon emissions {}

CO, emissions in RT scenario in 2040
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Global coal demand flatlines, with falls in China and OECD... {:}

Coal demand by region Change in coal demand by region
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