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About Breakthrough

• Nonprofit environmental think tank and 
research center
• Berkeley, California and Washington D.C.

• Analytical research and policy 
development 

• Ecomodernism - solving environmental 
problems alongside economic growth 
using technological innovation

• Practical and realistic political approaches
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Many people believe renewable energy 
challenges are solved

more examples
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Researchers claim renewables can power 
world at low cost

“The main conclusion of the vast majority of 100% renewable energy 

systems studies is that such systems can power all energy in all 

regions of the world at low cost.”
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What is the quality of these studies?

• We reviewed studies on Asia and 
Africa (86 papers in total)

• What is the quality of these 
studies?

• Essentially all are poor quality, 
some are very low quality

• This significantly affects the 
claim that cheap 100% 
renewables is possible globally

https://thebreakthrough.org/issues/energy/what-the-100-renewables-literature-gets-wrong

https://thebreakthrough.org/issues/energy/what-the-100-renewables-literature-gets-wrong
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No analysis, 
discussion only

• 13 of 86 papers (15%) conduct 
no quantitative analysis, or 
very little analysis

• Some only discuss positives and 
negatives

• If a paper includes no 
calculations, can it really prove 
100% RE systems are superior?
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Many simple 100%RE models are 
missing important factors

• 62 of 86 papers (72%) use only 
very simple energy models

• Distribution and transmission 
network with few points

• Only looking at weather data for 
a few days in each year

• No transmission losses or limits

https://www.mdpi.com/1996-1073/11/11/3001

https://www.sciencedirect.com/science/article/abs/pii/S0360544215005204

https://www.sciencedirect.com/science/article/abs/pii/S0306261919302995?via%3Dihub

https://www.mdpi.com/1996-1073/11/11/3001
https://www.sciencedirect.com/science/article/abs/pii/S0360544215005204
https://www.sciencedirect.com/science/article/abs/pii/S0306261919302995?via%3Dihub
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High number of studies from one group

• Almost half (44%) of studies 
published by Prof. Christian 
Breyer’s own research group—
the same group writing the 
famous review papers

https://thebreakthrough.org/issues/energy/what-the-100-renewables-literature-gets-wrong

https://thebreakthrough.org/issues/energy/what-the-100-renewables-literature-gets-wrong


9©Breakthrough Institute 2022 9

Problems with Breyer group work

“Role of Solar Photovoltaics for a Sustainable Energy System in Puerto Rico in 

the Context of the Entire Caribbean Featuring the Value of Offshore Floating 

Systems”

?

?

? ?

?
?

?

? ?



10©Breakthrough Institute 2022 10

Problems with Breyer group work

“The findings of this research is that 100% RE is 

already low cost based on 2030 financial 

assumption.”

“This research work establishes that a 100% 

renewable resource-based energy system is a 

technically and economically practical solution 

for Sub-Saharan Africa. RE technologies can 

generate sufficient power to provide for all 

electricity demand in Sub-Saharan Africa for 

the year 2030 at a low overall cost of 47–58 

€/MWhel, and this depends on the intensity of 

geographic integration and energy sector 

coupling”

https://www.sciencedirect.com/science/article/abs/pii/S1364032118303277

https://www.sciencedirect.com/science/article/abs/pii/S1364032118303277
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Is this 100%RE energy system realistic?

https://www.cell.com/iscience/fulltext/S2589-0042(22)01237-8

https://www.cell.com/iscience/fulltext/S2589-0042(22)01237-8


Fuels from direct air CO2 capture?
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• By 2035, Africa has:
• 38 million metric tons/yr of direct air CO2 capture capacity
• 99 GW of methanation capacity

• By 2050 , Africa has :
• 55 million metric tons/yr of direct air CO2 capture capacity
• 492 GW (methane) of methanation capacity

How much is 38 million metric tons/yr? By 2035, Africa has 
enough direct air CO2 capture infrastructure to source 527.7 
Yamato-class battleships' mass in CO2/yr from the air. 

Today, Africa still has 580 million people without power.
Length: 263 meters.

Displacement: 72,000 tons.
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Studies use very low renewable energy costs
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Puerto Rico: low costs, copy-pasted from other papers

Floating solar costs less in 2030 than U.S. Dept. of 
Energy estimates regular solar in Puerto Rico will 
cost in 2035.
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Puerto Rico: low costs, copy-pasted from other papers

Floating solar costs less in 2030 than U.S. Dept. of 
Energy estimates regular solar in Puerto Rico will 
cost in 2035.

Other technology costs are copy-pasted from 
different papers, or assumed even lower

2035 2050
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German salt caverns throughout Africa…
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These problems continue

• Breyer group study for Japan, 
partnering with the Renewable Energy 
Institute (REI), in 2021:
• Solar and onshore wind hit maximum 

limits, using 5.1% of Japan’s land area
• (by my calculations likely closer to 9.3%)

• 858 TWh of offshore wind generation in 
2050
• Power lines not modeled
• Total national 2020 generation in Japan was 

962 TWh

• Nuclear phaseout by 2030

https://www.renewable-ei.org/pdfdownload/activities/LUT-Agora-REI_2021_study.pdf

(2021)

https://www.renewable-ei.org/pdfdownload/activities/LUT-Agora-REI_2021_study.pdf
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Much of this work is German-led and funded
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Conclusions

• Much of this research and thinking comes 
from a very small group of activist 
researchers

• The papers are simple and biased, and 
cannot accurately model the cost of 100% 
renewable systems.
• Global challenges for renewable energy systems 

remain difficult to solve.

• Real progress towards a clean energy system 
requires more realistic problem-solving and 
technologies like nuclear energy.
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Thank you!
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Extra slides
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Puerto Rico
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Global cost comparison - wind
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Global cost comparison - solar


