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Access to affordable energy has driven
huge advances in human prosperity

Hydrocarbons supply >80% of energy needs Abundant affordable energy has underpinned progress in the human condition
2018 global primary energy demand by fuel Global Human Development Index vs fossil fuel consumption
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~288 Affordable energy is especially important due to its inextricable link to food prices
The Brent crude oil price vs the UN World Food Index
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Energy capture per person in the western core
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Energy capture includes energy used for food, animal feed, in the home, commerce, agriculture,
industry and transport. Humans need a minimum of around 2,000 kcal per day just to survive

Source: Why the West Rules -- For Now, Morris, 2011 @]KempEnergy
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GHG emissions reduction is a challenge
for all industries and all consumers

Global Greenhouse Gas emissions by sector (%)

Although 97% of the urban

Constrained by world hunger rising Power and heat population worldwide has access

to 821 million people in 2017
Increased by deforestation: World
lost forest the area of Italy in 2017

to power, the access rate in rural
areas is just 79%
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Energy related GHGs

World is expected to build 230
billion m2 in new construction by

2060 - this is the equivalent of (E)ther . =C.76% Global industrial output has

Paris every single week nergy slowed since 2017, but at 0.17%
monthly growth 2019 is in line with

Global car fleet forecast to double Buildings the 0.18% average since 2000

from 900 million today to 1.8 Industry

billion by 2035 (EVs forecast to
number just 60-250million then) Transport




Global energy mix outlooks do not
suggest any material change, why is this?

2030E primary energy demand forecasts by fuel
Including 2030E primary energy demand (brackets, mmbbl/d)
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Any C
is like

The global energy transitions since 1800 — the scale of today’s challenge is vast
Selected fuels as a share of global Primary Energy Demand (LHS) and total global PED (RHS)

Fuel shares of total PED (%)
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nange in the world’s energy system

v to require a slow evolution

The 1%t energy transition The 2" energy transition The 3" energy transition
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