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Linking production 
shocks to the SDGs

Cottrell et al (2017) Global Change Biology



Detecting food 
production shocks

Cottrell et al, in prep.

• Shock detection method extended from Gephart
et al. 2017

• Production aggregated across total crop, 
terrestrial livestock, inland and marine capture 
fisheries and aquaculture sectors

• Production over 4 sectors for 180+ countries
between 1961-2013

• LOESS model fitted to production time series

• Residuals regressed against t-1 residuals and 
outlier detected using cooks distance

• Found to be more sensitive when compared with 
Auto-regressive, Integrated, Moving Average 
(ARIMA) approach



Trends in shocks over 
space and sector

Cottrell et al, in prep.

• Crop production shocks largely in Africa, 
Middle East, South America

• Fisheries and livestock shocks more 
widely spread

• Aquaculture shocks less frequent than 
fisheries – occurs for both large and 
small-scale producers

• Shock hotspots – some countries 
experiencing multiple shocks in one 
sector 1961 – 2013 

• OR Shocks over multiple sectors e.g. 
Angola (3), Australia (3), DPRK (4)



Trends in shocks over 
time and sector

Cottrell et al, in prep.

• Shocks increasing over time, 
across all sectors

• Fisheries responsible for the 
most shocks, crops the fewest

• Aquaculture fewer than all but 
crops – although much newer 
industry



Food supply response to production shocks



Associating shocks with extreme 
events

Oliver, Hobday et al (2017) 



8

Thank you for listening
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