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Global maps of antimicrobial use in food animals
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Van Boeckel et al, PNAS 2015



GIS Layer: livestock.geo-wiki.org/Van Boeckel et al, PNAS 2015
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Input Data 

High-income countries
ESVAC, Korea, USA,…

Low- and Middle-income countries
Iran, Sri Lanka, China, Nepal... 

Van Boeckel et al, Science 2017.



Step 1. Country Consumption Step 2. Proportion of Tetracycline (%)

Step 3. Species-specific coefficients
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Step 4. Uncertainty & Standardization  
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Projections intensive production (2013-2030)

Robinson & Pozzi 2012, Gilbert, et al. PLoS ONE, 2015

Log per-capita GDP (US$/person/year)
From World Bank data 

2013
log GDP per capita c. $ 2.9
% extensive c. 83 %

2010

2030

2030
log GDP per capita c. $ 3.8
% extensive c. 18 %

In each country, the proportion of animals raised extensively is correlated with GDP per capita. 
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2010

2030

Van Boeckel et al. 2017, Science. (including Zhang et al 2016)

Alarming revision

200,235
tons

2030

BRICS 
Brazil
Russia
India
China
South 
Africa

7x

105,596
tons

63,151
tons

PNAS 2015 Science 2017



Why animals ? 

Klein, Van Boeckel et al. (review)
Van Boeckel et al. Science, 2017, 

73%

Humans
133/kg

Animals
118/PCU

vs



The perfect is the enemy of the good

Good intention  

Multiple Metrics for to measure AMU 
in high-income countries

Better characterize where and how 
often antimicrobials are used.

Meaningful for veterinarians  

Risk

Missing the bigger picture

1st Reducing AMU in Asia (and expand 
efforts in USA).  

2nd Reduce differences between 
countries in Europe. 
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QUESTIONS



10g / day 190g / day 260g / day

Putting things in perspective
Meat consumption (FAOSTAT 2016)



𝑃𝐶𝑈𝑘,𝑠 = 𝐴𝑛 𝑘,𝑠 · 1 + 𝑛𝑘,𝑠 ·
𝑌𝑘

𝑅𝐶𝑊
𝐿𝑊,𝑘

where 𝐴𝑛 𝑘 is the number of living animals, 𝑛𝑘,𝑠 is the number of production cycles in each 
production system (extensive or intensive), Y is the quantity of meat per animal (carcass weight) 
obtained for each country from FAOSTAT, and 𝑅𝐶𝑊

𝐿𝑊

is the killing-out percentage (or dressing 

percentage)—that is, the ratio of carcass weight to live weight—obtained from literature 
estimates 73. The last term of this equation can be interpreted as the animal weight 
reconstructed from country-specific productivity figures. 


