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Primary energy will peak, but end users still get access to more energy
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The transition from molecules to electrons means also a revolution in energy efficiency

Primary energy consumption in the 1.6 DG scenario, by primary energy source 
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Fast transition from coal to oil and gas in railroad from 1945 to 1960
Coal consumption in railroads in US
Million metric tonnes 

Source: Census; US statistical report, serie Q 388;  
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Coal power plant

The global energy system – a holistic approach needed from energy extraction to energy consumption 

Source: Rystad Energy global energy system model; 
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Source: Rystad Energy Energy Scenario Cube – Historical data including 2024

Solar reached 30 EJ in accumulated consumption in only 12 years

Accumulated consumption of useful energy* for primary energy sources – years after reaching 1 EJ
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Source: Rystad Energy EnergyScenarioCube 2024

CO2 emissions in 12 energy scenarios 
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*Learning rate (LR) represents the average LCOE reduction in percentage terms experienced for every doubling of cumulative installed capacity
 Source: Rystad Energy research and analysis; Rystad Energy RenewableCube; IRENA

Learning curve: LCOE of global solar PV and wind projects vs. cumulative installations

Steep learning curves: Cost competitiveness of renewable energy has grown stronger
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T.P. Wright published in 1936 the article: 
“Factors affecting the costs of airplanes” 

Wrights law: 
“for every cumulative doubling of units produced, costs will 
fall by a constant percentage”



11

0

500

1 000

1 500

2 000

2 500

3 000

1980 1985 1990 1995 2000 2005 2010 2015 2020 2025 2030 2035 2040 2045 2050 2055 2060 2065 2070 2075 2080 2085 2090 2095

History

1.50 DG

1.55 DG

1.60 DG

1.65 DG

1.70 DG

1.75 DG

1.80 DG

1.90 DG

2.00 DG

2.10 DG

2.20 DG

2.30 DG

11

Source: Rystad Energy EnergyScenarioCube Nov 2022

Yearly installations of new solar needed in 12 energy mix scenarios

New full year operative solar capacity
GW ac
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Massive expansion of solar module manufacturing capacity – also players outside China
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Combining solar PV and agriculture is a new promising trend 



Rystad Energy is an independent energy consulting services and business 
intelligence data firm offering global databases, strategic advisory and research 
products for energy companies and suppliers, investors, investment banks, 
organizations, and governments. 

Headquarters: Rystad Energy, Fjordalléen 16, 0250 Oslo, Norway
Americas +1 (281)-231-2600 
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