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The Anthropocene…

…the age of human -
induced global change

2

Steffen et al. 2011



The key issues

3

+ power asymmetries and policy distortions!

Malnutrition

NCDs and their costs 

Climate change

Environmental degradation

Rockstrom et al 2009, Rosenzweig et al. 2020, GLOPAN 2020



Energy 
transitions 
occurring in 
some 
countries

HDR 2020

Investment
Legislation
Regulation
Targets
Subsidies



The food system

Fanzo et al. 2021 Food Policy 



Emissions from global food systems

Crippa et al. Nature Food 2021

21-37% of anthropogenic emissions – Rosenzweig et al 2020
30-40% of food is wasted – SOFA 2019
70% of consumptive water use – Heinke et al 2020
Land use change major cause of biodiversity decline – Leclere et al. 2020



Target 1 – Healthy Diets
2500 kcal/day



Scenarios

Willett et al. 2019

EAT-Lancet: Not only about diets, increases in productivity and waste reduction 
essential for achieving targets



Mitigation practices in 
livestock systems

IPCC SRCCL 2020
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Putting it in the BMGF context - The LiveGAPS data

India 10% 
Benchmark*

India
and Tanzania

Baseline

Tanzania 10% 
Benchmark*

Ethiopia
Baseline

Ethiopia 10% 
Benchmark*

LiveGAPS
Intervention space

Ethiopia LMP 
Crossbred 
yields

*10% benchmark – emissions intensities of the top 10% of smallholder producers
Herrero et al. 2019 for BMGF



Mitigation, adaptation and co-benefits of food systems responses
How fast, how soon?

Rosenzweig et al. 2020 Nature Food



Policy measures 
for supporting 
adaptation and 
mitigation

Plenty of great lists 
but ZERO 
accountability!

Mbow et al. 2020 SRCCL



Herrero et al. 2020 Nat Food.



Accelerators 
of food 
systems 
innovation

Herrero et al. Nature Food 2020



The Circular Economy
Decoupling livestock from land through a circular economy

Van Zanten et al. 2018 Global Change BiologyVan Zanten, Herrero et al. 2018 
Global Change Biology



Source: Searchinger et al., Nature (2018)
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Back to better land use planning
Account for the opportunity cost of land and carbon



The true cost of food is $29 trillion dollars

2/3 of the costs are currently not accounted for!!

Hendriks et al. 2021



A behavioural change revolution occurring

HDR2020



Responsible behaviour will help drive change



Accelerating food systems innovation

2
0

Herrero et al. Nature Food (under review)

It will be expensive at the beginning, but the 
costs of inaction will be even higher! 



Thank you

Mario.herrero@cornell.edu
Warren Hall 250C

Follow our teams research on twitter @GlobalFoodTeam

mailto:Mario.herrero@cornell.edu
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