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TOTAL IMPACT
ENERGY: ∼20% of total energy

FAO, Aquastat
Climate Change and Food Systems (2012)
http://nationalaglawcenter.org/wp-content/
uploads/assets/crs/RL32677.pdf



ENERGY USE

https://www.greenbiz.com/article/how-addressing-energy-used-food-processing-contributes-more-sustainable-agriculture



TOTAL IMPACT
ENERGY: ∼20% of total energy

GHG: up to 25% total emission. 6 Bton (15%) from 
Agriculture

FAO, Aquastat
Climate Change and Food Systems (2012)
http://nationalaglawcenter.org/wp-content/
uploads/assets/crs/RL32677.pdf



GHG EMISSIONS

https://www.greenbiz.com/articl
e/how-addressing-energy-
used-food-processing-
contributes-more-sustainable-
agriculture



TOTAL IMPACT
ENERGY: ∼20% of total energy 

GHG: up to 25% total emission. 6 Bton (15%) from 
Agriculture

WATER: 70% of total withdrawal (∼4000 km3/y) 
FAO, Aquastat
Climate Change and Food Systems (2012)
http://nationalaglawcenter.org/wp-content/
uploads/assets/crs/RL32677.pdf



TOTAL IMPACT

IMPACT = Population * Quantity * Intensity



TOTAL IMPACT

IMPACT = Population * Quantity * Intensity



REDUCING FOOD QUANTITY
Definition: losses refer to the decrease in edible food mass 
throughout the supply chain

1/3 of the food is wasted
US: 1250day out of 3950 kcal/day available

Amount of food waste
95-115 kg/year in Europe and US
6-11 kg/year in Asia and Sub-Saharan Africa

Food waste and the food-energy-water nexus: A review of food waste management alternatives , 2018
FAO, 2011 



PRODUCTION VOLUME
M
to
n/
y



FOOD WASTE
kg
/y
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FOODWASTE EMISSION

World Resource Institute
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EMISSION INTENSITY

Reducing food’s environmental impacts through producers and consumers (2018)

• Dataset: 38,700 farms; and 1600 processors, packaging types, and 
retailers.

• Protein-based



EMISSION INTENSITY

The price of protein: Review of land use and carbon footprints from life cycle assessments of animal food products and their substitutes (2012)

• Dataset: 30 LCA studies



EMISSION INTENSITY

Reducing the environmental impact of global diet (2018)



EMISSION INTENSITY

https://www.bbc.com/news/science-environment-46459714



INEFFICIENCY

Energy and protein feed-to-food conversion efficiencies in the US and 
potential food security gains from dietary changes (2016)



EMISSION INTENSITY (by sector)

Food-Miles and the Relative Climate Impacts of Food Choices in the United States (2008) 



EMISSION INTENSITY (by sector)

Environmental Working Group Meat Eaters Guide: Methodology (2011) 



TRANSPORT

Food-Miles and the Relative Climate Impacts of Food Choices in the United States (2008) 



LAND USE DILEMMA

https://www.nationalgeographic.com/foodfeatures/feeding-9-billion/



FOOD vs FEED/FUEL

https://www.nationalgeographic.com/foodfeatures/feeding-9-billion/



FOOD vs FEED/FUEL

WORLD
• 55% of the world's crop calories are actually eaten 
directly by people.

• 36% for animal feed
• 9% goes toward biofuels and other industrial uses

US
• 95% of oat production for animal feed
• 80% of corn production for animal feed.

https://www.vox.com/2014/8/21/6053187/cropland-map-food-fuel-animal-feed
https://www.smithsonianmag.com/travel/is-the-livestock-industry-destroying-the-planet-
11308007/



FOOD vs FEED



FUTURE SCENARIO

https://www.nationalgeographic.com/foodfeatures/feeding-9-billion/



FUTURE SCENARIO



Options for keeping the food system within environmental limits (2018)

Environmental pressure by 2050
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FUTURE SCENARIO



CONCLUSIONS

• Consume foods lower on the food chain
• Avoid energy-intensive production 
• Avoid energy-intensive transportation

The climate mitigation gap: education and government recommendations miss the most effective individual actions (2017)



BACK UP







https://www.thelancet.com/



Reducing 
Food Waste

https://pingree.house.gov/





Considerations for reducing food system energy demand while scaling up urban 
agriculture (2017)



Relative impacts of milk

EMISSION INTENSITY

Reducing food’s environmental impacts through producers and consumers (2018)



EMISSION INTENSITY (by sector)

Reducing food’s environmental impacts through producers and consumers (2018)
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Harvard food system initiatives
• Harvard i-Lab Deans’ 

Food System 
Challenge 2014-2015



Harvard food system initiatives

• Plant-based culinary training 
program at Harvard founded in 
2015 with the Humane Society

• Now expanded across US, 
Canada, Europe, and South 
America

• Harvard dining halls consistently 
have plant-based protein options 
& higher ratio of plants to meat 



Harvard food system initiatives


