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Background & Aims
In 2020, 299 and 3,166 foodborne 
disease outbreaks occurred in the U.S. 
and Europe, posing a significant global 
health burden. 

Since the late 1990s, food safety 
certification has emerged as a 
prominent and influential regulatory 
mechanism in both the private and 
public spheres of the agri-food system. 

The major standards are: GlobalG.A.P., 
British Retail Consortium (BRC), FSSC, 
IFS, ISO 22000, PrimusGFS, and Safe 
Quality Food (SQF), Hu et al. (2023).

Objectives:
• Investigate the association between 

foodborne disease outbreaks and the 
adoption of food safety 
certifications.

• Use machine learning techniques to 
examine how well we can use food 
safety certification data to predict 
foodborne disease outbreaks.

Model
U.S.: State Foodborne illness =
F(certifications to SQF, PrimusGFS, BRC,
USDAGAP, GlobalGAP, controls)

Europe: Country Foodborne illness =
G(certifications to GlobalGAP, ISO 22000,
FSSC, controls)

Data sources: U.S. Centers for Disease
Control and Prevention, European Food
Safety Authority Dashboard.

• Three algorithms: OLS, decision tree, 
and random forest.

• Tree can capture non-linear 
relationships.

• Random forest combines the results 
of multiple trees and automatically 
detects interactions to improve 
prediction.

Machine Learning Conclusion
• A negative association between food 

safety certification association and 
foodborne disease outbreaks

• U.S.: Certifications to SQF, 
PrimusGFS, BRC, or FSSC

• Europe: Certifications to ISO 22000 
or FSSC.

• Through machine learning, our 
models with food safety certification 
adoption can predict the U.S. state-
level foodborne illnesses with a 
relatively high degree of precision 
(testing accuracy at around 75%).

• Certification alone could be the 
second most important variable 
(after GDP) explaining foodborne 
disease outbreaks.
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