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Veg-i-trade project 

“Impact of climate change and globalisation on safety of 
fresh produce – governing a supply chain of uncompromised 

food sovereignty” 
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Veg-i-Trade unifies 

23 international 

partners from - 

universities, 

research institutes, 

SMEs & large 

industrial partners 



Topics of presentation 

Challenges hampering food safety management 
systems  

Diagnostic instrument for FSMS assessment from 
systems perspective 

Study on FSMS status in Europe and beyond 

Conclusions 

 



Challenges managing fresh produce safety 

food safety 
management 

system 

Increase global trade 

multiple sources, year round 

supply 

Raising consumption of 

ready-to-eat / fresh 

produce 

Complexity of international 

supply chain networks 

transparency, many 

transactions, crossing borders 

Climate change, 

heavy rainfalls, flooding, 

higher temperatures 

Cultivation dominated by 

micro, small  

and medium sized 

producers 

Re-emerging 

pathogens, unknown 

pesticides, mycotoxins 

Different legal 

requirements, 

standards, guidelines 

Understanding food safety management systems performance 



Food safety management from systems’ 
perspective 

Food production chain  
Safe 

produce 

FSMS context 
characteristics: 

 
 Various 

 
 Imply different 

initial risks 
 

 Can affect system 
output 
 

 Entail different 
demands on safety 
mitigation 
measures in FSMS 
 

Assurance activities 
Ensuring and providing evidence that 

system functions properly 

Control activities 
Keeping products, processes & people 
actions within acceptable tolerances 

Setting system 
requirements  

Collecting data & 
verifying system 
performance 

Setting 
assurance 
requirements 

Quality assurance 
standards, guidelines, 
legal requirements 

Translation assurance requirements 

Stakeholders 
e.g. Government,  
retail, branch  
organisations 

Luning et al, 2008, 2009, 2011 



Specific context 

COMPANY specific FSMS 

Product characteristics 

Production system characteristics 

Organisational characteristics 

Supply chain characteristics 
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Elements the diagnostic instrument 

Performance of activities Context riskiness  

Core control activities Core assurance 
activities 

Defining system set-
up 

System 
output 

 
 
 
 
 

External & 
Internal 
evaluation 
 

 

Validation 

Verification 

Documentation 
Actual operation control 
strategies 

Product 
characteristics 

Process 
characteristics 

Organisational 
characteristics 

Chain 
characteristics 

Preventive measures 
design 

Intervention 
processes design 

Monitoring systems 
design 

Trade 

Safe 
produce 



How did we measure these elements? 

For each context factor, core control and core 
assurance activity  sets of indicators and judgement 
grids were defined  

 

• 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 

(Pictures from Google pictures) 



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 

Indicators to measure preventive 
measures in FSMS 

Kirezieva et al, 2013a 



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 

Indicators to measure context riskiness 

Kirezieva et al, 2013b 



Judgement design cleaning program 
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Company FSMS profile 

Context riskiness 
Status of 
activities 

Output 



Topics of presentation 

Challenges hampering food safety management 
systems  

Diagnostic instrument for FSMS assessment from 
systems perspective 

Study on FSMS status in Europe and beyond 

Conclusions 

 



Study design 

Belgium Norway Spain 
Netherlan

ds 

Lettuce Berries Lettuce Berries Lettuce Berries Mixed 

6 11 6 4 13 4 25 

European Union (n=69) 

Kenya Uganda 
South 

Africa 
Egypta Indiaa Chinaa Brazil Serbia 

French 

beans 

Hot 

pepper 

Fruits & 

lettuce 
Berries Mango Apples Lettuce Berries 

30 30 10 1 1 2 6 9 

Non-EU (n=89) 

a Interview with expert in the sector 



 

Cluster 3 

Cluster 2 

Cluster 1 

NONE 



Output of FSMS 

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

Cluster 1 

Cluster 3 

Cluster 2 

Kirezieva et al, 2015, Food Control 



Design control strategies 

17 

Cluster 1 

Cluster 3 

• More green spider-web → 
more advanced control 
activities 

Cluster 2 

Kirezieva et al, 2015, Food Control 



Cluster 1 

Cluster 3 

Cluster 2 

• More red spider-web => 
more risky FSMS context 

Context riskiness? 
Organizational characteristics 

Kirezieva et al, 2015, Food Control 



Main Factors 

PC1 36.9%  
Supportive organisation and chain 
characteristics (low risk context) → 
advanced assurance activities and 

supplies control 

Kirezieva et al, 2015, Food Control 



Conclusions 

+ Supportive supply 
chain 

Advanced activities 
(adapted and tested for 
own production) 

Stringent private 
standards 

Baseline (public 
or private) 
standards 

+ Lack of support 
from supply chain 

Average activities 
(based on best available 
knowledge and equipment) 

Lack of standards 
Lack of support 
from supply chain 

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! 


