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Energy cake
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The energy cake

Primary energy consumption (MTOE)

Oil Natural gas Coal

Nuclear energy Hydro-electricity Renewables
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World primary energy demand by fuel type (2018)
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Regional consumption by fuel (2018 )
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Global energy investment in 2018 and change 
compared to 2017
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Two views of energy cake-1
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Size of cake

Energy efficiency
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Two views of energy cake-2
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3 drivers of energy shift

• Drivers behind the energy shift:

1. Change in shape of GDP: increase in share of the services sector

2. Efficiency: less energy for the same GDP level (lower energy intensity)

3. Electrification: high growth of electricity, especially from renewable sources
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Scenario-based analysis
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Major trends in energy
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Long-term energy consumption growth
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Energy intensity metrics (2017)

Country (TPES/GDP) toe/’000 2010 

USD

(TPES/GDP PPP) 

toe/’000 2010 USD

TPES/pop 

toe/capita

World 0.17 0.12 1.86

Iran 0.47 0.17 3.22

Trinidad and 

Tobago

0.8 0.43 12.22

Turkey 0.12 0.07 1.79

Middle East 0.32 0.14 3.17

OECD 0.1 0.11 4.1

Africa 0.33 0.14 0.65

https://www.iea.org//statistics/
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Primary energy demand, GDP and energy intensity
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Efficiency & energy intensity
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Electrification
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Electrification by renewables
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Gasification-1

• Regional markets

• Still increasing, for now

• LNG vs. pipeline

• Zero emission implication
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Gasification-2
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Underestimating renewables-1



23

Underestimating renewables-2
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Hubbert peak

Nuclear Energy and the fossil fuels by M. King Hubbert, 1956
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Peak oil demand-1
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Peak oil demand-2



27

Peak oil demand-3
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Peak oil demand-4
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Average annual oil demand growth, 2018–2040
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Average annual oil demand growth, 2035–2040 
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Necessary investment for the industry



32

Crude oil prices 1861-2018
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The shale revolution

• Definition

• Shale gas and shale oil revolution (LPG, ethylene, PE, methanol)

• Cost reduction (structural vs. cyclical)

• DUC wells

• Rule of capture

• Export ban

• Pipelines
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US shale oil production
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DUC wells
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Cost curve
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Shift in energy demand centers
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Implications for energy 
companies
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Lower valuation
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Status of OFS companies
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Maximum production

• Stranded resources and unburnable carbon

• Preservative production

• Upstream fiscal regimes

• Long-term prices
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Reserve to production ratio-1
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Reserve to production ratio-2
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Iran oil production
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Middle East upstream investment
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Other implications

• Energy vs. oil company

• Diversification

• Cost awareness

• M&A
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“ The Stone Age did not end for lack of stone, and the Oil Age will end long before the 

world runs out of oil.

Zaki Yamani
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Thank you

@EconomicsandOil


