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Challenges managing fresh produce safety

Increase global trade
multiple sources, year round

supply

Raising consumption of
ready-to-eat / fresh
produce

Cultivation dominated by
micro, small

and medium sized
producers

Re-emerging
pathogens, unknown
pesticides, mycotoxins

food safety
management
system

Different legal
requirements,

standards, guidelines Climate change,

heavy rainfalls, flooding,

Complexity of international higher temperatures

supply chain networks
transparency, many
transactions, crossing borders

‘ Understanding food safety management systems performance
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Food safety management from systems’
perspective Setting

Stakeholders

Quality assurance assurance e.g. Government
standards, guidelines, requirements retail. branch
FSMS context legal requirements organisations
characteristics: * Translation assurance requirements
» Various
Assurance activities
> Imply different Ensuring and providing evidence that
initial risks system functions properly
> Can affect system Setting syste Collecting data &
S requirements verifying system
Lo performance
> Entail different Control activities
demands on safety Keeping products, processes & people
mitigation actions within acceptable tolerances
measures in FSMS
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Food production chain

Safe
¥ produce
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Product characteristics

COMPANY specific FSMS

Production system characteristics

Organisational characteristics
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Elements the diagnostic instrument

Context riskiness Performance of activities System
Core control activities Core assurance output
Product o activities
characteristics Preventive measures
design D) | Defining system set-
Process 0 : up
characteristics Intervention % External &
processes design - Internal
o Validation evaluation
Ohrganlsat.lor.lal » Monitoring systems <
characteristics design Verification
Chain 5 Actual operation control .
characteristics strategies Documentation
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How did we measure these elements?

“
a0

For each context factor, core control and
assurance activity - sets of indicators a

grids were defined
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* Indicator - essential aspect of a factor/activity
that gives an indication about its situation; it is a
way to get an overall idea based on restricted but
crucial information

* Grid > for each indicator sets of descriptions have
been made that represent typical situations; grids
support in judging the actual situation
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Indicators to measure preventive
measures in FSMS

Preventive measures design
* Sophistication hygienic design equipment & facilities
* Specificity of maintenance program

* Adequacy of storage facilities

* Specificity of sanitation program

* Extent of personal hygiene requirements
* Sophistication of initial material control

* Adequacy of packaging

* Sophistication of supplier control

* Sophistication of water control

* Specificity of fertilizer program

* Specificity of pesticide program

* Adequacy of irrigation method
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Indicators to measure context riskiness

Organisational characteristics
* Presence of technical person
 Variability of workforce
composition

Sufficiency of operators’
competence

Extent of management
commitment

Degree of employee involvement
Level of formalisation
Sufficiency of supporting info
system
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Judgement design cleaning program

How is your cleaning program designed?

+
Situation 1 | Situation 2 Situation 3 Situation 4
No specific | ¢ Program not e Program differentiated | ¢ Program, tailored for
sanitation differentiated for for equipment and different equipment &
programs in specific facilities; facilities, established
place equipment/facilities; in strict daily
nrocednres:

A
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from information on ‘ aboutuse and frequency based on

label or company frequency test results
experience
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Company FSMS profile
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Study design

European Union (n=69)
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2 Interview with expert in the sector
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Product ize Standard
Country Leay Berries Fruits Other Micro Small Medium Large National Global BRC ISO Other
greens GAP
ATaster [T
EU
- Belgium (1) 1 1 1 1
- Netherlands(17) 3 6 1 7 4 4 9 15 2 4
- Spain (16) 13 3 1 4 12 3 16 5 7 7
Non-EU
- Kenya(9) 9 4 5 9 1 5
\— SouthAfrica(d) J 3 1 1 3 5 3
uster £ (n=
EU
- Belgium (14) 6 8 14 14
- Netherlands(8) 4 3 1 8
- Norway (10) 6 4 10 1
- Spain(1) 1 1
Non-EU
- Serbia (3) 3 3
> South Aftica (6) 1 5 3 6
Cluster 3 (n=29)
Non-EU
—  Brazil (6) 6
- China(2) 2
- Egypt(1) 1
- India(1) 1 NONE
- Kenya(1)
- Serbia (6) 6
\- Uganda(10) / 10 0
TOTAL 41 37 10 27 20 49 27 20 34 78 7 10 16
i . | | ’— Cluster 1
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FSMS evaluation
41—

e Output of FSMS

Non-conformities — - Seriousness remarks

Cluster 3

Judgement criteria
& : Microbial complaints

pesticides
I FSMS evaluation I
Non-conformities " Seriousness remarks
Product samplin e ~_ -
A PINg 7 Chemical complaints
pesticide residues
Judgement criteria '
g o /N J % “. - Microbial complaints
- . pesticides \
Judgement criteria./ N .
: ) __— Visual complaints ‘ N
microorganisms
——
Product sampling a—_— | <
; ; roduct samplin S > T
microorganisms - .p g X "/ / 7 Chemical complaints
’ ~~sticide residues \
Judgement criteria At )
. ; . e " Visual complaints
FSMS evaluation microorganisms ~_ o
N ) Product samplin
Non-conformities ——_Seriousness remarks ) .p B
/ microorganisms

Judgement criteria

.. Microbial complaints
pesticides {

" More green spider-web -
more information and
better output of FSMS

Product sampling
pesticide residues -

- Chemical complaints

Judgement criteria.’ N ,
" Visual complaints

microorganisms

|
Product sampling

microarganisms Kirezieva et al, 2015, Food Control



Cluster 1

pling pesticide
residues \

Sampling
microorganisms

Analytical methods

Hygienic design
equipment
Corrective actions_

Measuring equipment _

4—— __ Calibration program

| Storage facilities

pesticides

nalytical methods
icroorganisms

Risk analysis.\"{

Partial intervention

Irrigation method ~—— — 1 —

Packaging

Ogranic fertiliZan
) program
n__Pesticide program

Water control

Cluster 2

Corrective actions

Measuring equipment
Sampling pesticide k
residues &
Sampling
microorganisms ‘5"'

Analytical methods ‘:'J

Hygienic design
equipment
—_Calibration program

~-_ Storage facilities

o

o
. Sanitation program

- Personal hygiene

pesticides

Analytical methods | 7
microorganisms

Risk analysisk“-\

Partial intervention

Irrigation method —

| Material control

) Packaging

~ Sypplier selection

" Ogranic fertilizati®

program
N Pesticide program

Water contro

- Sanitation program
) Personal hygiene

i Material control

Supplier selection

Design control strategies

Cluster 3

equipment
Corrective actions 41— NCalibration prograge

Measuring equipment

Sampling pesticide
residues )

Sampling
microorganisms | -

Analytical methods ‘:"I

\ 3 /

_ Storage facilities

“. Sanitation program

S Personal hygiene

pesticides

Analytical methods|
microorganisms

Risk analysis

Partial intervention

Irrigation method 1
Water contro

' | Material control

_’supplier selection

Ogranic fertilization

* More green spider-web -
more advanced control
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Cluster 1

Technical staff
Legal framewolremee— | aribilit

Globalization supplies

Y WO rkfoce

Management
commitment

Supportiveness
authorities

Information system
akeholder

suppliers requirements

Cluster 2

Technical staff

Legal framework

External support

L3S

Management
commitment

Globalization supplies

Supportiveness
authorities

Formalization

Information system
akeholder

suppliers requirements

Context riskiness?
Organizational characteristics

Cluster 3

Management
commitment

Supportiveness

o Involvement workers
authorities

Logistic facilities Formalization

Information exchange

Relationships supef

More red spider-web =>
more risky FSMS context

Kirezieva et al, 2015, Food Control
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Specifilcity sanitation program
Specificity maintenance program
Sophistication supplier control
Sophistication material control

Availability procedures

TR A _c

4 PC1 36.9%
sophid Supportive organisation and chain

sop characteristics (low risk context) >
Sophisti advanced assurance activities and
supplies control

Appropriateness record keeping

= PC1 (36.9%)
PC2 (7.3%)
W PC3(5.1%)

# Cluster 1
 Cluster 2

4 Cluster 3

Adequacy packaging equipment

Adequacy partial intervention

Packaging capability

Capability partial intervention

Adequacy analytical equipment pesticides
Sophisticaion validation of intervention measures

Severity stakeholder requirements

Sufficiency authorities

Extent personal hygiene requirements
Adequacy storage facilities

Adequacy irrigation method
Appropriateness hazard analysis
Storage capacity

Measuring equipment performance

Packaging capacity




Conclusions

Stringent private + Supportive supply
standards chain

Baseline (public Lack of support
or private) + from supply chain
standards

Lack of support

Lack of standards + from supply chain
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Advanced activities
(adapted and tested for
own production)

Average activities
(based on best available
knowledge and equipment)

Few basic activities
(based on own knowledge
and experience)



Conclusions

® Stringent private standards and supportive supply chains led
to advanced food safety management activities

" SMEs in both industrialised and developing countries face
challenges with tailoring the requirements into their specific
production and organisation when supportive chain is lacking

" Companies in local market in developing countries operate in
high risk context due to lack of chain support and they lack
even basic activities

" Need for stratified measures and policies according to the
supply chain in which companies operate
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Questions?

Thank you for your
attention!
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