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Energy Rates

Energy returned = Energy rate × Time

EROI =
Energy returned

Energy input
 = 

𝑹𝒂𝒕𝒆 × 𝑻𝒊𝒎𝒆

𝑰𝒏𝒑𝒖𝒕

Energy rate =
EROI

Time

Example:

• EROI = 20

• Lifetime = 20 years

• Energy rate = 1 unit/year



Energy and material rates

Relative Energy Rates Metal Mining Rates



Global Warming = Energy × Greenhouse Gases

“Green energy” still produces heat

Economic growth: 2.3%/year

4% of global warming due to economic activity



Energy Rates

EROI Rates

Energy source

EROI 

min

EROI 

max Life min Life max

EROI rate 

min

EROI rate 

max

EROI 

rate

Normalized EROI 

rate Rel time

Oil 19.6 21.2 0.83 0.25 78.40 84.80 81.600 1.0000 1.00

Coal 39.5 53 0.83 0.17 237.01 318.01 277.511 3.4009 0.29

Gas 4.9 9.1 0.02 0.83 5.90 10.96 8.434 0.1034 9.68

Tar sands 3 3.9 0.83 0.25 12.00 15.60 13.800 0.1691 5.91

Shale oil 6.4 8.6 0.83 0.25 25.60 34.40 30.000 0.3676 2.72

Nuclear 10.5 17.2 40.00 60.00 0.18 0.29 0.231 0.0028 353.50

Hydro 64.7 103.4 50.00 100.00 0.65 1.03 0.841 0.0103 97.09

Geothermal 8.6 9.3 20.00 50.00 0.17 0.19 0.179 0.0022 455.87

Wind 19.4 22.1 20.00 30.00 0.65 0.74 0.692 0.0085 117.98

Solar 8.8 9.8 20.00 30.00 0.29 0.33 0.310 0.0038 263.23

EROI data: EROI of different fuels and the implications for society - ScienceDirect

https://www.sciencedirect.com/science/article/pii/S0301421513003856
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