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Introduction

 Today, food safety is no longer = ° AN
merely a technical issue; it is a
fundamental pillar of public
health, international trade, and

food security. The increasing 1 T " |
complexity of food supply Risk is the likelihood an

chains, the impacts of climate  event will occur and cause
change the emergence of novel

contaminants, and growing a consequence €.8. Injury
consumer expectations have

made risk management a

central component of decision- G T
making in food safety.




Understanding Food Safety Risks

Hazard

Identify specific hazards in food production processes.

Assessment

Evaluate risks associated with identified food hazards.

Control

Implement controls to minimize identified food safety risks.

Monitor

Regularly check compliance with food safety standards.

Train

Educate staff on food safety practices to reduce risks.




Quantitative vs Qualitative Risk Assessment

Data-driven Subjective Assessment

@ Utilizes numerical data to assess potential risks and their
impacts.

Relies on expert opinions to identify potential risks in
food safety.

Statistical Methods Descriptive Approach

@ Employs statistical techniques to analyze risk
probabilities effectively.
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Uses descriptive information to evaluate the significance
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Objective Analysis Limited Data
@ Offers an objective evaluation based on measurable Often depends on observational data instead of @
parameters. numerical evidence.



The Fundamental Question

The challenge is not whether hazards exist, but how to
manage risks effectively and reduce them to an
acceptable level.

Key Message
Risk management provides a science-based framework for identifying,

assessing, controlling, and communicating food safety risks throughout
the food chain.

Millions of people worldwide suffer from
foodborne illnesses each year.

Globalized food supply chains allow hazards
@ to spread rapidly across borders.

A single food safety incident can have
significant consequences for public health,
consumer confidence, and international trade.

fraud, antimicrobial resistance, and novel
contaminants are increasing the complexity of
o food safety management.




The Codex Risk Analysis Framework \§

Risk
analysis

« A Science-Based Approach to Food Safety Decision-
Making

According to the Codex Alimentarius Commission, food
safety decisions should be based on Risk Analysis, which
consists of three interconnected components:

1. Risk Assessment
« Ascientifically based process including:
» Hazard ldentification
» Hazard Characterization
» Exposure Assessment
* Risk Characterization

2. Risk Management

« The process of weighing policy alternatives, evaluating
control measures, and selecting appropriate actions to
reduce risks to an acceptable level.

3. Risk Communication

 The interactive exchange of information and opinions
among:

» Risk Assessors, Risk Managers, Industry Stakeholders,
Consumers & Regulatory Authorities



Identifying Potential Hazards in Food
. Biological

Assess risks from harmful
microorganisms like
bacteria and viruses.

Chemical

Identify potential chemical
contaminants in food
sources and processing.

Physical

Check for foreign objects
that can contaminate food
and cause harm.

. Allergens :

Recognize common
allergens that may pose a
risk to sensitive consumers.

Environmental

Evaluate external factors
like temperature and
humidity affecting safety.

Operational

Review processes and
practices that could
contribute to food safety
risks.
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Emerging Food Safety Hazards in a Changing World @

New Challenges for Risk Assessment and Risk Management .

» Food safety systems are increasingly confronted with complex and evolving hazards that
extend beyond traditional microbiological and chemical risks.

Supply Chain and Systemic Risks
» Food fraud and adulteration

 Global supply chain disruptions
 Climate-related impacts on food production

» Novwvel foods and new productiontechnologies
* Vulnerabilitiesarising from crises and wars




Emerging Contaminants
The Next Frontier in Food Safety Risk Assessment -

Emerging contaminants are substances that are
increasingly detected in food and the environment but
are not yet fully understood In terms of exposure,

toxicity, and long-term health effects. — .

* PFAS ("Forever Chemicals") | i
* Microplastics and Nanoplastics o) e
* Food Contact Material Contaminants -

* Pharmaceutical and Veterinary Drug Residues o

toluene

Growing

High Increasing

uncertainty exposure public

concern

Sandwich container

Condiment packets
Phthalates, PFAS, benzophenone,
7 Phihalates, PFAS, {oluene, bisphenos,
erchlorate, X
p 2-methoxyethanol, 2-ethoxyethanol, . =

Emergfing contaminants require food safety systems to
move

benzophenone, heavy N-methyl-2-pyrrolidone, heavy metals “m“
= r;-c;ﬁx‘\L‘if,;};i_sujﬂ =

rom managing known risks toward anticipating
and evaluating uncertain risks.




Food Fraud: \Q

When Economic Fraud Becomes a Food Safety Risk

Food fraud is generally motivated by economic gain; however, in many
cases It can directly compromise food safety and public health.

* Substitution (Melaminein Infant Formula (China))
» Mislabeling (olive Oil Adulteration)
e Adulteration (Olive Oil Adulteration)
* Dilution (Honey and Spice Fraud)
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Risk-Based Conformity Assessment

Enhancing Efficiency Through Risk Prioritization

Risk Identification Risk-Based Conformity Assessment
 Focus resources on higher-risk products and
! processes
Risk Evaluation e Prioritize inspections, testing, and surveillance
! activities
Risk Prioritization * Improve effectiveness of regulatory decisions
! e Reduce unnecessary controls on low-risk areas
 Support efficient allocation of technical

Conformity Assessment

. resources
Activities

"Not all products present the same level of risk; therefore, conformity
assessment efforts should be proportionate to risk."




Integrating Risk Management into Conformity Assessment

e Inspection findings
 Laboratory results

e Consumer complaints

e Market surveillance

e Historical nonconformities

 Better regulatory performance

e More targeted sampling

 Faster identification of emerging issues

e Increased confidence in conformity assessment
results

"Risk management transforms conformity assessment from a reactive activity into a




From End-Product Testing to Risk-Based Food
Safety Management

The Evolution of Food Safety Systems

Historically, food safety relied heavily on testing finished productsto identify defects and
contamination. However, modern food safety systems recognize that testing alone cannot guarantee
safety.

Traditional Approach Modern Risk-Based Approach
End-product testing Preventive controls - ’
Detection of failures Prevention of failures h r"
Reactive actions Proactive risk management
Product-focused Process-focused

Periodicinspection Continuous monitoring

The future of food safety lies not in testing quality into products, but in designing and managing
processes that prevent hazards from occurring. »




The Role of Data and Technology in Food Safety Risk

Management

From Reactive Monitoring to Predictive Risk Management

The increasing complexity of food systems requires data-driven
approaches to identify, assess, and manage food safety risks
more effectively.

Artificial Intelligence (Al:

Predicting contamination events & Early detection of emerging
risks

Big Data Analytics: Real time
Integrating data from multiple sources & Identifying trends and monitoring
risk patterns

Real-Time Monitoring Systems:

Continuoussurveillance of critical parameters & Rapid response
to deviations

Digital Traceability & Blockchain:

Enhanced transparency across the food chain & Faster and more
accurate product recalls

Food safety
risk
management

traceability

» Big data
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e .
Codex Alimentarius @

A Cornerstone of Risk-Based Food Safety Governance -

* The Global Reference for Food Safety Standards
« Codex Contributions to Food Safety Risk Management

FAO & WHO st aﬁc?gr?dxs 2 National Food industry Consumer
science advice guidelines regulation implementation protection

« Science

CODEX e Trade
ALIMENTARIUS

« Consumer protection
» Collaboration




Future Directions in Food Safety Risk Management \

Food safety systems are evolving from reactive control toward
predictive and adaptive risk management.

« Emerging Risk Surveillance
« Artificial Intelligence and Predictive Analytics

« Climate Change Adaptation e
* Integrated Farm-to-Fork Traceability
« Strengthening Food Safety Culture




The Future of Food Safety Risk Management

The future of food safety will be shaped by our ability to identify
emerging threats, leverage scientific evidence, and make timely
risk-based decisions.

e End product testing
“In an increasingly complex and
interconnected world, the
organizations that succeed in food _
safety will not be those that * Risk based food safety

respond fastest to crises, but management

those that identify risks before
crises occur.”

 Predictive, Data driven &
adaptive risk management

17



Thank You

Questions & Discussion

World
Food Safety Day

Safe Food, Better Health
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