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Outline
• Hazard analysis including food 

fraud

• Development of a food fraud 
program

• Data sources to inform fraud risk

• Food Fraud Database statistics

• Specific commodity examples

• The cost of food fraud

• The future of food fraud prevention



What is Food Fraud? (GFSI)

Counterfeiting

Dilution

• Copies of popular foods not 

produced with acceptable 

safety assurances

Unapproved Enhancements Grey Market Production/

Theft/Diversion

Mislabeling
• Expiry, provenance (unsafe origin)

• Toxic Japanese star anise labelled as 

Chinese star anise

• Mislabeled recycled cooking oil

Concealment

Substitution 

• Melamine added to enhance protein value

• Use of unauthorized additives 

(Sudan dyes in spices)

• Watered down products using 

non-potable/unsafe water

• Olive oil diluted with potentially 

toxic tea tree oil

• Sunflower oil partially substituted with mineral oil

• Hydrolyzed leather protein in milk

• Poultry injected with hormones to 

conceal disease

• Harmful food colouring applied to 

fresh fruit to cover defects

• Sale of excess 

unreported product

Food 

Fraud
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What is Food Fraud? (FFD)
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Fraud Type Definition

Dilution or

substitution

Partial or full substitution of foods or food ingredients in any form (whole fillets, liquid, 

ground, powdered, etc.) with the intent to increase weight or volume 

(misrepresentation of geographic, botanical, animal, or varietal origin)

Artificial

enhancement

The addition of a substance to artificially improve perceived quality through color, 

nutritional content, or organoleptic qualities (added for functional effect)

Undeclared, unapproved or 

banned biocides

Fraudulent use of unapproved pesticides, antibiotics, fungicides, or other biocides or 

preservatives during production

Misrepresentation

of nutritional content

Fraudulent mislabeling of nutritional content, especially related to foods consumed 

by vulnerable populations

Fraudulent labeling claims Misrepresentation of a label attribute that implies a particular production technique

Removal of authentic 

constituents

Removal of a component of an ingredient or food that characterizes and 

authenticates it

Multiple/other types Creation of an entirely fraudulent product; intellectual property infringement, etc.
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Hazard Analysis

Raw 
Material

Outbreak data

Scientific 
literature

Gov’t 
regulatory 

reports

Media reports

Process-based 
data

Supply chain 
notifications / 

recalls 

Internal or 3rd

party testing data

Food safety hazards:

• Biological (bacterial, 

viruses, parasites)

• Chemical (mycotoxins, 

pesticides, vet drugs, etc.)

• Physical

• Allergens

• Radiological

• Fraud
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Hazard Analysis in Various Food Safety Frameworks
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Development of a Food Fraud Program

Set Up Method for 

Ingredient Review

Chose Reliable 

Sources of Data

Completion of 

Ingredient Screen

Completion of Vulnerability 

Assessment

Development of 

Mitigation Plan



© FoodChain ID 2020 PAGE 9

Food Fraud Vulnerability Assessment

Source: https://www.usp.org/sites/default/files/usp/document/our-work/Foods/food-fraud-mitigation-guidance.pdf



Data Sources

• Media reports

• Government reports/alerts

• Recalls

• Scientific Literature

• Trade Associations

• Etc.
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Data Sources

• Media reports

• Government reports/alerts

• Recalls

• Scientific Literature

• Trade Associations

• Etc.
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Data Sources
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Source: Food Fraud – A Global Threat with Public Health and Economic Consequences (2021). Elsevier. Chapter 3 – “Food 

fraud mitigation: strategic approaches and tools.” https://www.sciencedirect.com/book/9780128172421/food-fraud

https://www.sciencedirect.com/book/9780128172421/food-fraud


Data Sources

• Media reports

• Government reports/alerts

• Recalls

• Scientific Literature

• Trade Associations

• Etc.
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Record Types

• Documented

occurrence

• Contextual

information

• Geographic 

information

Incident

• Probable 

knowledge

• Inferred from 

published 

research

• Subject matter 

expertise

Inference

• Food product 

sampling

• Percentage out of 

specification

• Geographic 

information

Surveillance

• Analytical 

methods research

• Testing range, 

LOD

Method
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Data Summary – Food Fraud Database
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Source: https://www.foodchainid.com/food-fraud-database/

2,599
Adulterants

• 2,468 scholarly

• 1,957 media

• 263 regulatory

• 89 judicial

4,846 
References

• 1,935 incident

• 4,818 inference

• 996 surveillance

• 6,677 method

14,426 
Adulteration Records

5,354 
Food Ingredients

48 
Ingredient Groups



Global Distribution of 
Food Fraud 
Incidents
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Food Fraud Database Records

Commodity Groups, 2012-2021

Seafood
14%

Dairy
14%

Meat/Poultry
13%

Herbs/Spices
8%

Alcoholic Bevs.
8%

Honey
6%

Vegetable Oils
5%

Olive Oil
4%

Coffee/Tea
3%

Beverages
3%

Fruits/Veg
3%

Grains
3%

Other
16%



Food Fraud 
Database Records
Fraud Types (2012-2021)

Source: https://www.foodchainid.com/food-fraud-database/



Hazard Classification

Illness or deaths

Safety-related 

regulatory 

action/allergen

Potential to 

cause illness

Lack of safety 

information

Potentially

Hazardous

Permitted in 

certain regions 

or excipients

May, by law, be 

used in foods

Foods or food 

ingredients

Unlikely to be

Hazardous

48% of records associated with at least one potentially hazardous adulterant (N=5085)

Source: Everstine, K., E. Abt, D. McColl, B. Popping, S. Morrison-Rowe, R.W. Lane, J. Scimeca, C. Winter, A. Ebert, J.C. Moore, and H.B. Chin. Development of a 

Hazard Classification Scheme for Substances Used in the Fraudulent Adulteration of Foods. J. Food Prot. 2018 Jan; 81(1):31-36.
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Food Fraud Examples

Milk Spices Herbs (Oregano) Honey Soy Lecithin



China melamine incident
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“One journalist described what a rural milk 

merchant routinely added to a 10-ton truckload 

of milk: 5-7.5 kg of “protein powder” which 

included melamine or other protein-enhancing 

substances, 6-7 bottles of hydrogen peroxide, 

20-30 packages of gentamicin (an antibiotic), 4-

5 ml. of vitamin C, 10-15 kg of whey powder, 2-

2.5 kg of fat, and sometimes sulfuric acid which 

he stirred in with a rake (Xu). The truck driver 

kept a bottle of hydrogen peroxide under the 

driver’s seat to add surreptitiously before the 

milk was tested.”

Reference: Supply Chain Issues in China’s Milk Adulteration Incident. Fred Gale and Dinghuan Hu. Contributed Paper prepared for presentation at the International Association of 

Agricultural Economists’ 2009 Conference, Beijing, China, August 16-22, 2009.



Melamine as a “protein” enhancer
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Vulnerability in spices
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• High value

• Long, complex supply chains

• Shelf-stable

• Physical form – ground

• Quality attributes (color)

Everstine, K. Supply Chain Complexity and Economically Motivated Adulteration. In: Food Protection and Security - Preventing and Mitigating Contamination during Food Processing and 

Production. Shaun Kennedy (Ed.) Woodhead Publishing: 26th October 2016.

Data source: Food Standards Agency of the U.K. National Archives and The Guardian.



Vulnerability in spices
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Courtesy: Tom Tarantelli, Retired (New York State Department of Agriculture & Markets Food Laboratory)



Public health risks

“A total of 1496 samples of more than 50 spices from 41 countries were collected during 

investigations of lead poisoning cases among New York City children and adults and local 

store surveys. More than 50% of the spice samples had detectable lead, and more than 30% 

had lead concentrations greater than 2 ppm.”



Health risks of adulterated spices
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“…turmeric containing excessive concentrations of lead is available for purchase in US 

grocery stores and that childhood lead-poisoning cases attributable to consumption of 

contaminated turmeric have occurred in the United States.”



Lead in Turmeric
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Oregano adulteration
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Black, C., Haughey, S. A., Chevallier, O. P., Galvin-King, P., & Elliott, C. T. (2016). A comprehensive strategy to detect the fraudulent 

adulteration of herbs: The oregano approach. Food Chemistry, 210, 551–557. doi: 10.1016/j.foodchem.2016.05.004



Olive leaves in 
Oregano
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Ital. J. Food Sci., vol. 23 - 2011 



Honey Identity Standard

• USP Food Chemicals Codex 
(https://www.foodchemicalscodex.org/)

• Specifications and methods to ensure authenticity

• Account for natural variability

• Appliable to business-to-business relationships

• Companion document: Honey Fraud Mitigation 
Guidance in development

See also: https://foodsafetytech.com/column/why-is-honey-fraud-

such-a-problem/

https://www.foodchemicalscodex.org/
https://foodsafetytech.com/column/why-is-honey-fraud-such-a-problem/


Peanut in Soy Lecithin

Source: HorizonScan™



Soybean Prices

Source: 

https://tradingeconomics.com/commodity/soybeans



Future Opportunities in 
Food Fraud Prevention 
Programs
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• Appropriately grouping and prioritizing

• Evaluating the vulnerability of multi-
component finished products

• Collecting and evaluating supporting data

• Evaluating public health and economic 
impacts

• Resource constraints at small/medium-sized 
companies and in developing countries

• Understanding and creating standards for 
fraud-focused analytical detection methods

• Evaluating fraud vulnerability in food 
packaging

Barrere, V., Everstine, K., Théolier, J., Godefroy, S., 2020. Food fraud vulnerability 

assessment: Towards a global consensus on procedures to manage and mitigate food 

fraud. Trends Food Sci. Technol. 100, 131–137. https://doi.org/10.1016/j.tifs.2020.04.002



Previous estimates of the cost of food crime:

• US$10-15 billion per year in the U.S. (GMA)

• US$30-40 billion globally per year (PwC)

• £11.2 billion per year in the U.K. (Center for Counter Fraud 

Studies/BDO)

The cost of food fraud

“The cost of food crime” U.K. Food Standards Agency, 3 Jun 2020. Cox, A., Wohlschlegel, A., Jack, L., Smart, E. Available at: 

https://www.food.gov.uk/sites/default/files/media/document/the-cost-of-food-crime.pdf



Social Costs of Food Crime - Categories

Victim costs

Direct economic losses 
suffered by crime victims, 

including medical care 
costs and lost earnings.

Criminal justice system 
costs

Costs of anti-food crime 
activities, legal and 

adjudication services, and 
corrections programs 

including incarceration. 

Crime career costs 
Opportunity costs 

associated with the 
criminal’s choice to engage 
in illegal rather than legal 
and productive activities.

Intangible costs

Indirect losses suffered by 
crime victims, including 

pain and suffering, 
decreased quality of life, 

and psychological distress. 

Market costs

Loss of profits for genuine 
firms.

https://www.food.gov.uk/research/food-crime/the-cost-of-food-crime



Estimating the Social Costs of Food Crime

Consider a 
specific market 

Example: 
substitution of 

“ground nuts” due 
to shortage or tight 

margins

Identify ways in 
which harm may 

be inflicted 

Example: Suffering 
from severe 

allergic response

Quantify costs of 
these harms

Examples : Monetary 
costs such as 

medical cost or lost 
earnings which can 

be approximated 
based on medical 

data.

Intangible costs 
which can be 

quantified using 
damages awards in 

civil trials.

Work our way 
up from case-
based level to 
aggregated 

level by 
quantifying the 

incidence of 
each type of 
food crime.

https://www.food.gov.uk/research/food-crime/the-cost-of-food-crime



“Economic conditions and market structure can influence food 
safety.” 1

“Authentic food is a social good that benefits consumers. 
Ensuring that the food supply is authentic is good governance.” 
2

“Unchecked food fraud encourages further malfeasance and 
inappropriate risk-taking with food.” 3

1 Gale, F. and Dinghuan, H. Supply Chain Issues in China’s Milk Adulteration Incident. Contributed Paper prepared for presentation at the International Association of Agricultural 

Economists’ 2009   Conference, Beijing, China, August 16-22, 2009. Available at: 

https://www.researchgate.net/publication/228312109_Supply_Chain_Issues_in_China's_Milk_Adulteration_Incident

2 Roberts, Michael T. and Turk, W. White Paper: The Pursuit of Food Authenticity – Recommended Legal & Policy Strategies to Eradicate Economically Motivated Adulteration (Food 

Fraud). 2017. Available at: https://law.ucla.edu/centers/social-policy/resnick-program-for-food-law-and-policy/publications/food-fraud-white-paper/

3 Roberts, Michael T., Viinikainen, Teemu, and Bullon, Carmen. International and national regulatory strategies to counter food fraud. FAO and UCLA Resnick Center for Food Law & 

Policy. 2022. Available at: https://www.fao.org/documents/card/en/c/cb9035en/

https://www.researchgate.net/publication/228312109_Supply_Chain_Issues_in_China's_Milk_Adulteration_Incident
https://law.ucla.edu/centers/social-policy/resnick-program-for-food-law-and-policy/publications/food-fraud-white-paper/
https://www.fao.org/documents/card/en/c/cb9035en/
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