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Alluding to the precautionary principle 

through energy use and agriculture.
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We are here!
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Deteriorating EROI

Morgan 2013, Perfect storm, energy, finance and the end of growth



Deteriorating EROI
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Morgan 2013, Perfect storm, energy, finance and the end of growth. MacKay 2008, Sustainable energy without the hot air.



These methods harnessed 
technology, genetics and 

fossil fuels to feed 
(currently) 8 billion

These ‘traditional’ methods 
and genetics could 

theoretically feed 2 billion

https://georgejetson.org/eroi-of-food-production/



1L petrol = 2300g CO2 = 7750 kcal
White loaf =700g = 2000 kcal

White loaf produced under NZ conditions produces about 1kg CO2e 
200g of that associated with field GHG emissions i.e. not directly derived from fuel consumption. 
800g of CO2 produced per loaf = CO2 from burning about 350mL of petrol (800g/2300g).

350mL petrol = 2700 kcal (.35 x 7750),

EROI for NZ bread is 0.75 (2000/2700)
i.e. 1.3 Calories of energy to produce 1 Usable Calorie for human consumption.

Fossil Energy Required for New Zealand Wheat Production

Andrew Barber, Glenys Pellow, and Mark Barber. 
AgriLINK New Zealand Ltd 

andrew@agrilink.co.nz 



Energy use in US food production…

postcarbon.org/future-is-rural.

EROI = 0.12 
(0.08 with waste accounted for)



Urban Farming, future foods…



The Digital Farm…

https://www.cbinsights.com/research/agriculture-tech-market-map-company-list/



https://www.c2es.org/content/international-emissions/

2017 Emissions 

Digital ag. will increase emissions here:Digital ag. may decrease emissions here:

https://www.c2es.org/content/international-emissions/


We have some serious problems…

• Environment

• Economy

• Energy

We can’t keep growing on a finite planet!


