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INTRODUCTION

EMERGING RISK DEFINITION

. ‘An emerging risk to human, animal and/or plant health is understood as a risk resulting from a
newly identified hazard to which a significant exposure may occur or from an unexpected new
or increased significant exposure and/or susceptibility to a known hazard’ (EFSA)
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. RISK BASED APPROACH: Timely identification of food systems risks needs a profound knowledge on the prevalence and
severity of risks

. Continuous evaluation of risks and continuous knowledge genaration - complex process
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HORIZON SCANNING UNIVERSE

DEFINITIONS IN THE HORIZON SCANNING
UNIVERSE
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EARLY WARNING EMERGING RISKS FORESIGHT
SHORT TERM MEDIUM TERM LONG TERM
Rapid alert systems Screening systems Driver and scenario analysis

Immediate action required Increases preparedness Affects strategic actions

Ongoing outbreaks/incidents

Initiates risk assessment
somewhere else \ /
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EMERGING ISSUES: EXAMPLE

PRACTICAL EXAMPLES

POSSIBLE
EMERGING 15SUES RISK MITIGATION ACTIONS

Significant number of RASFF alerts on D i | Increased frequency of supplier audits/samplings
aflatoxin in almonds o of almond consignments
EAST(LS\'(I'I\ENN?iwIID\IG Quality problems with dairy products in | ‘ No action needed, but information for
INDICATOR ALERT multiple countries P management and marketing unit
SYSTEM
Indicator on usage of antibiotics : Increased frequency of supplier audits/samplings
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increases of milk producers

.| Transmission of E. coli from water and P |
soil to plant tissues :
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Informs HACCP risk analysis; possible modification
of the HACCP system in case of relevant products

EMERGING RISK
IDENTIFICATION

. . . . -
Mycotoxin contamination affecting new
areas

COLLECTION & ANALYSIS
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Informs HACCP risk analysis; possible
strengthening of the self-checking system
regarding mycotoxins

Increasing temperature because of
climate change I

\ No immediate action reqUirEd; informs emerging

FOMEEL] ' risk identification process, risk analysis and also
long-term business policy decisions (e.g. on
research)

A 4

RS » Pathogen mutation and adaptation
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CHALLENGES

. Finding the “next food systems issue”
. Systematic analysis of short, medium and long timescale data and information

. Challenges: data/information gaps, different timescales etc.

No
No ‘Known ‘Unknown
Unknowns’ Unknowns’

First-order knowledge

First-order knowledge Do we know it?
Do we know it?
‘Known ‘Unknown Yes
Yes Knowns'’ Knowns'
Yes No
Second-order knowledge

Do we know that we know it?

Source: De Spiegeleire, Stephan & Bekkers, Frank. (2012). Who says generals can't dance: Strategic agility and defence capability options.

“‘Unknown
Knowns’
Yes No
Second-order knowledge

Do we know that we know it?
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DATA ANALYSIS

SYSTEMATIC APPROACH

COLLECTION OF
INFORMATION

<I|ERGING |ssu>
Process:
. . ( o g ] More information
1. Collect and collate information @“e'e"ab‘ L1-F"tef'“9 | 4
2. Analyze and filter SOTERTIE
EMERGING RISKS
3. Share information

Needs further ( ] More information
2. Filtering >
monitoring L J needed

@her measu@
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SYSTEMATIC APPROACH

COLLECTION AND COLLATION OF DATA
@ & INFORMATION % ANALYSIS AND FILTERING

SHARING

. Screening various data & information sources . Characteristics assessed: . Risk management/preparedness:
. media and scientific literature . hovelty, significance, susceptibility . new procedures, modifying HACCP plans,
etc.
. data from food safety authorities . Prioritization: evaluation based on pre-
defined criteria . Communication with various target audience:
. patent databases
. soundness, imminence, scale, severity . consumers, business, authorities
. Collecting expert knowledge
. risk management situation . Research
TOOLS & METHODS . Automated data retrieval, Text mining, Data mining, Network analysis, AI&ML, Visualization

. Multidisciplinary team with high level expertise
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DATA/INFORMATION SOURCES FOR EMERGING
ISSUE IDENTIFICATION




DATA ANALYTICAL METHODS FOR EMERGING RISK
IDENTIFICATION

TOPIC DETECTION
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DATA ANALYSIS

IDENTIFYING TRENDING TOPICS IN NEWS
BASED ON TEXT MINING AND NETWORK ANALYSIS

Main Topical Groups:

EMM — European Media J b it ek it F
Monitor — food safety news X S = gTo000 B SHICTY W INCUEIY
from one week is retrieved e e
from RSS feed LIy gl CPI B o iy .
.. 110%: market M report M global W
The co-occurrence network of CLP LN T T T

Words IS dlfd nged |nt0 toplcs . | | . i itk 6%: australia B trade W agreement W

4%: needle W pro B hypodermic B

Network and topics are
analysed further manually by e
experts, who select news i Most Influential Elements:
which contain information on = fopgy M ICcaw I protuct 8 Jone
possible emerging issues/risk
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IDENTIFYING TRENDING TOPICS IN NEWS

DYNAMIC TOPIC MODELLING

. BERTopic framework: most advanced default algorithms

. Dynamic topic modelling is possible
. Challenges:

> Best algorithm parameters — we don’t know

beforehand — iterative process for fine-tuning as

different datasets require different parameters to get

the most meaningful results
> Best timescales
> Best input data in terms of text content

Frequency
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Topic 3

cough | uzbekistan | syrups | syrup | marion

Size: 66

O
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Topic 5

Words: cough, syrups, uzbekistan, indian, marion
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Global Topic Represent

——— 3 recalled_recall recall:
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DATA ANALYTICAL METHODS FOR EMERGING RISK
IDENTIFICATION

WEAK SIGNAL MINING
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DATA MINING UNIVERSE

DEFINITIONS IN DATA MINING: WEAK SIGNALS,
STRONG SIGNALS, TRENDS

WEAK SIGNALS STRONG SIGNALS TRENDS/DRIVERS

e High visibility * Phenomena that are already

* Low visibility
known to many people

* Low number of events * High number of events _
o . * Already manifested

* Low interpretation * High interpretation
* IN DATA MINING: LOW TERM AND  ° IN DATA MINING: HIGH TERM

DOCUMENT FREQUENCY BUT AND DOCUMENT FREQUENCY

HIGH GROWTH-RATE AND HIGH GROWTH-RATE

\ Early signal /
Early signal } Early signal

N\, ~N ¢

EMERGING RISKS

MEDIUM TERM

Screening systems

Increases preparedness

\ Initiates risk assessment /
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FUTURE RESEARCH DIRECTIONS

WEAK SIGNAL MINING

Keyword Emergence Map Keyword Issue Map

Weak signal | Strong Signa Weak signal Strong Signal Future Sign
o 03 A v 03 D Common
5 5 ; Category
= : 5 A terms
E 0.2 E 0.2 . | - |
g ; c : F Weak Signal D E
o 01 g 01 H | | S5t ' |
i , Not Strong but i : " Mot Strong but ronqg Signa A, C
2 Latent Signal |\ ell known Signal | £, Latent Signal | rell known Signal 250
s 0 K " $ o G . K M Not Strong
: Ho - ! L but well K, L, M
= o1 . F ) known signal

) )
0 50 100 150 200 250 U S0 100 150 200 250

Average Term Frequency(TF) Average Document Frequency(DF)

Park et al., 2017 * Takes into account the timely dinamics

* Applicable for keyword detection



DATA ANALYTICAL METHODS FOR EMERGING RISK
IDENTIFICATION

COMBINED METHODS
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FUTURE RESEARCH DIRECTIONS

COMBINING METHODS: WEAK SIGNAL MINING AND TOPIC DETECTION

. Limitation of topic modelling: it has no time dimension, static picture (repeated weakly in our

workaround)

. Many research directions, e.g.: abel2 s
. . . ] ] :+_+1 A - -..‘."'.L '4.- |'
| - T LV SN R R bl
. Dynamic topic modelling (dynamic BERTopic) | %= g e R

biclogical data

Extracting

Topic 1 Topic 2 r
features

A 0452 | 0.025 s
(gt | Classifier |
& | 0032 0512

o | 0.015 ) 0.080 | -

. ldentifying keywords with weak signal
mining to enhance topic modelling

. Word embedding methods combined
_ . . Liu, L., et al. An overview of topic modeling and its current applications in
with topic modelllng bioinformatics. SpringerPlus 5, 1608 (2016).



SUMMARY

KEY MESSAGES

Data analytical methods are effective in helping ERI and
early signal identifying processes, they help in identifying
important issues from an extremely noisy environment.

But expert knowledge is still important: data validation,
choosing the right analytical framework, interpretation of
the results, etc.

UTILIZATION: input for monitoring program planning,
initiating risk assessments, communication activities

The process management system and the possible data analytical
methods for emering risk identification (but not early signal
detection) is published in Farkas et al. 2023. Emerging risk
identification in the food chain — A systematic procedure and data
analytical options. Innovative Food Science & Emerging
Technologies. https://doi.org/10.1016/j.ifset.2023.103366
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