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          Total Electricity Production from Non-Fossil Fuel Sources3,12
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BP Energy Outlook 2022 Edition. Accessed on August 17, 2022.  The data shown in the New Momentum scenario were 
consulted for 2050 and an extrapolation was done between it and the previous source to form an estimated tragectory.

7.)

IEA (2021), World Energy Outlook 2021, IEA, Paris. Figure 3.12. Accessed on August 17, 2022. The data shown in the 
Announced Pledges Scenario (APS) were consulted for 2030 and an extrapolation was done between it and the next 
source; the middle trajectory shown here is an average of all trajectories derrived from the consulted sources   

6.)

McKinsey Energy Insights Global Energy Perspective 2022; McKinsey Power Model. p.12 of 28.  Accessed on August 17, 
2022.  This source gave the highest projected estimates for energy sources except nuclear and geothermal. 

5.)

BP Statistical Review of World Energy - all data, BP Overview Documents/bp-stats-review-2022-all-data.xlsx. Accessed 
on August 17, 2022. This is the primary source for all historical data outside geothermal and wave (ocean) energy.

4.)

EIA, Nalley, Stephen (Acting Administrator) & LaRose, Angelina (Assistant Administrator) International Energy Outlook 
2021 (IEO2021). p.14: World net electricity generation by source. Accessed on August 17, 2022. This source provided 
the lowest forecasted trajectory for future electricity sources except solar where it was the middle estimate.  Values are 
for 2020, 2030, 2040, and 2050, with intermittent years being interpolated by our UCS model.  This source provides no  
input on geothermal or wave (ocean) energy  

10.)

IEA (2021), World Energy Outlook 2021, IEA, Paris. Table A.18: Wind Generation. Accessed on August 18, 2022 This data 
provided the middle-most tragectory for forecasted wind energy generation

9.)

IEA (2021), World Energy Outlook 2021, IEA, Paris. Table A.19: Nuclear Generation. Accessed on August 18, 2022 This 
data provided the middle-most tragectory for forecasted nuclear energy generation

11.)

This includes the following energy sources: geothermal, wave, solar, wind, hydro, and nuclear.12.)

IEA (2021), World Energy Outlook 2021, IEA, Paris. Table A.17: Solar PV Generation. Accessed on August 18, 2022 This 
data provided the middle-most tragectory for forecasted solar eneregy generation

8.)
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EIA, Nalley, Stephen (Acting Administrator) & LaRose, Angelina (Assistant Administrator) International Energy Outlook 
2021 (IEO2021). p.8: World energy consumption.  Accessed on September 7, 2022.  This source gave the high projection 
for total global energy use from 2020 to 2050

2.)

McKinsey Energy Insights Global Energy Perspective 2022; McKinsey Power Model. p.10 of 28.  Accessed on September 
7, 2022.  This source gave the low projection of total global energy use from 2020 to 2050 after adjusting final energy to 
primary energy.  To do this we assume 80% efficiency on hydrogen electrolysis by multiplying hydrogen figures by 2.4 
and electricity figures by 1.93 based on figures given in the IEA Sankey diagram located here. 

3.)

Our World in Data Primary Energy Consumption. Accessed on September 7, 2022. This is the primary source for 
historical data on Total Global Energy Consumption
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Fossil fuel-supplied energy

https://www.eia.gov/outlooks/ieo/pdf/IEO2021_ReleasePresentation.pdf#page=8&zoom=160,-86,406
https://www.mckinsey.com/~/media/McKinsey/Industries/Oil%20and%20Gas/Our%20Insights/Global%20Energy%20Perspective%202022/Global-Energy-Perspective-2022-Executive-Summary.pdf#page=10&zoom=auto,-236,584
https://www.eia.gov/outlooks/ieo/pdf/IEO2021_ReleasePresentation.pdf#page=8&zoom=160,-86,406
https://www.mckinsey.com/~/media/McKinsey/Industries/Oil%20and%20Gas/Our%20Insights/Global%20Energy%20Perspective%202022/Global-Energy-Perspective-2022-Executive-Summary.pdf#page=12&zoom=auto,-237,535
https://www.iea.org/sankey/
https://www.bp.com/en/global/corporate/energy-economics/statistical-review-of-world-energy/downloads.html
https://www.carboncommentary.com/blog/2017/7/5/hydrogen-made-by-the-electrolysis-of-water-is-now-cost-competitive-and-gives-us-another-building-block-for-the-low-carbon-economy
https://iea.blob.core.windows.net/assets/4ed140c1-c3f3-4fd9-acae-789a4e14a23c/WorldEnergyOutlook2021.pdf#page=126&zoom=200,-22,734
https://www.bp.com/content/dam/bp/business-sites/en/global/corporate/pdfs/energy-economics/energy-outlook/bp-energy-outlook-2022.pdf#page=39&zoom=170,17,-122
https://iea.blob.core.windows.net/assets/4ed140c1-c3f3-4fd9-acae-789a4e14a23c/WorldEnergyOutlook2021.pdf#page=321&zoom=220,9,748
https://iea.blob.core.windows.net/assets/4ed140c1-c3f3-4fd9-acae-789a4e14a23c/WorldEnergyOutlook2021.pdf#page=321&zoom=220,9,486
https://iea.blob.core.windows.net/assets/4ed140c1-c3f3-4fd9-acae-789a4e14a23c/WorldEnergyOutlook2021.pdf#page=322&zoom=220,9,717
https://www.eia.gov/outlooks/ieo/pdf/IEO2021_ReleasePresentation.pdf#page=13&zoom=auto,-211,38
https://www.eia.gov/outlooks/ieo/pdf/IEO2021_ReleasePresentation.pdf#page=13&zoom=auto,-211,38
https://ourworldindata.org/explorers/energy?tab=chart&facet=none&country=~OWID_WRL&Total+or+Breakdown=Total&Energy+or+Electricity=Primary+energy&Metric=Annual+consumption
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McKinsey Energy Insights Global Energy Perspective 2022; McKinsey Power Model. p.10 of 28.  Accessed on September 
7, 2022.  Other sources for Primary Energy Consumption on p.1 of this handout were also used.

6.)

McKinsey Sustainability The Net-Zero Transition: What It Would Cost, What It Could Bring.  Accessed on September 12, 
2022.  Capital spending would be highest in tyhe next ten to 15 years to build a net-zero economy.

7.)

Our World in Data Gross Domestic Product (GDP), 1960 to 2020. Accessed on September 7, 2022. This is the primary 
source for historical data on world GDP.

1.) Our World in Data Global Direct Primary Energy Consumption. Accessed on September 7, 2022. This is the primary 
source for historical data on different energy sources

5.)

Our World in Data GDP Per Capita and well as GDP Per Capita, 1960 to 2018. Accessed on September 7, 2022. These are 
the primary sources for historical data on world GDP; for earlier years.

3.)

International Monetary Fund GDP, Current Prices. Accessed on September 7, 2022. This is the source for GDP projection 
to 2027; here we extend that projection out to 2050.

2.)
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0
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0

Global Primary Energy Consumption by Category 5,6

Necessary additional cost of transitioning energy 
production to a +99% renewable configuration
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              Global GDP

International Monetary Fund GDP, Per Capita, Current Prices. Accessed on September 7, 2022. This is the source for 
GDP per capita projection to 2027; here we extend that projection out to 2050.
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https://www.mckinsey.com/business-functions/sustainability/our-insights/the-net-zero-transition-what-it-would-cost-what-it-could-bring#
https://www.mckinsey.com/~/media/McKinsey/Industries/Oil%20and%20Gas/Our%20Insights/Global%20Energy%20Perspective%202022/Global-Energy-Perspective-2022-Executive-Summary.pdf#page=10&zoom=auto,-236,584
https://ourworldindata.org/grapher/gross-domestic-product?tab=chart&country=~OWID_WRL
https://www.imf.org/external/datamapper/NGDPD@WEO/WEOWORLD
https://ourworldindata.org/grapher/global-primary-energy?country=~OWID_WRL
https://ourworldindata.org/grapher/gdp-per-capita-worldbank?tab=chart&country=~OWID_WRL
https://ourworldindata.org/grapher/gdp-per-capita-maddison-2020?time=1960..latest&country=USA~OWID_WRL
https://www.imf.org/external/datamapper/NGDPDPC@WEO/WEOWORLD

