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Scope of this protocol 

This document outlines the protocol for the scientific assessment of the public health aspects 
related to the consumption of table eggs in Norway, which will be used as input for the 
scientific opinion of the VKM Panel on Biological Hazards on the public health aspects of shelf-
life related to the consumption of table eggs in Norway. 

It was developed following the principles and process defined in the recommendations for 
protocol development described in the framework for protocol development for EFSA’s 
scientific assessments (EFSA et al., 2023). It describes how the mandate Terms of Reference 
(ToRs) were interpreted and translated into operational assessment questions (AQs) and sub-
questions (SQs) and it illustrates the approach and methods planned for conducting the 
assessment. 

The protocol was developed by the members of a working group (WG) and was approved by 
the Panel on Biological Hazards at the meeting 18.02.2025. 

 

Background as provided by the Norwegian Food Safety 
Authority 

In 2022, the EU introduced an amendment to Regulation (EC) No. 853/2004 Annex III, stating 
that table eggs must be labelled with a best-before date no later than 28 days after laying. A 
similar provision previously existed in Regulation (EC) No. 589/2008 (marketing standard). 
However, the latter regulation is not part of the EEA Agreement. Thus, for EU Member States, 
there was no actual change in the requirements for labelling best-before dates—the 
requirement was merely transferred from one regulation to another.  

For Norway, however, this change meant that the requirement now appeared in an EEA-
relevant regulation, thereby becoming binding. As a result, Norwegian businesses faced a new 
requirement for a maximum shelf life for table eggs that is shorter than the previous standard 
practice of 35 days.   

The mentioned changes to the Animal Hygiene Regulation have not yet been incorporated into 
Norwegian law.   

Norway has a Salmonella guarantee for table eggs. Annual control programs document an 
extremely low prevalence of Salmonella in laying hen flocks.   

In connection with regulatory developments under the European Commission, Norway has 
argued that the shelf life for table eggs should be longer in countries with low Salmonella 
prevalence. In principle, Norway believes that producers themselves should determine the 
shelf life of eggs, consistent with practices for other products. We have also argued that our 
national requirement for cooling table eggs throughout the supply chain contributes to 
extending the shelf life of table eggs further. Norway has not succeeded in gaining acceptance 
for these viewpoints. The regulations are therefore the same in all EU/EEA countries, but 
Norway is working with Iceland to achieve an adaptation text in this area.  
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The European Commission's main rationale for not allowing producers to assess the shelf life 
themselves was the risk of Salmonella Enteritidis in table eggs, as per EFSA's assessment (EFSA 
Journal 2014;12(7):3782).) 

Terms of reference as provided by the Norwegian Food Safety 
Authority/ Norwegian Environment Agency 

The Norwegian Food Safety Authority seeks a knowledge synthesis and risk assessment related 
to table eggs and requests answers to the following questions:   

1. To what extent are the assumptions underlying EFSA's 2014 assessment of table eggs 
relevant to egg production in Norway?   

2. What significance do factors such as enzymatic activity, the presence and potential growth 
of pathogenic agents and spoilage bacteria (time between laying and consumption, 
refrigeration and storage conditions), antibiotic resistance, and Norwegian consumer 
behaviour have for food safety?   

3. How long will it take before non-heat-treated/ raw eggs pose a health risk, provided the 
eggs are stored at a maximum of 12°C (regulatory requirement for businesses)?  

  

The Norwegian Food Safety Authority will use the knowledge syntheses and risk assessment 
for a potential adaptation text/influence on new changes in the Animal Hygiene Regulations, 
by documenting that Norwegian conditions do not align with European conditions.  

 

Interpretation of the Terms of Reference 

This scientific assessment will address the relevance of the EFSA's Scientific Opinion on the 
public health risks of table eggs due to deterioration and development of pathogens (EFSA 
Journal 2014;12(7):3782) in the Norwegian context. Specifically, it will examine the main 
rationale for prohibiting producers from determining the shelf life themselves, as well as the 
underlying assumptions and conclusions. 

The following has been clarified with the requestor: 

• ToR apply to table eggs from producers in Norway and sold in retail and directly from 
producers 

• If rationale, assumptions and conclusions in EFSA’s Scientific Opinion on the public health 
risks of table eggs, due to deterioration and development of pathogens, were found 
irrelevant, pathogens relevant to Norwegian conditions will be used to determine the shelf 
life of table eggs produced in Norway 

• Regarding ToR2 it is understood that spoilage bacteria are relevant only to food quality 
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1 Problem formulation 

Mandate - scientific review on consumer eggs in Norway related to food safety 

ToR1. To what extent are 
the assumptions underlying 
EFSA's 2014 assessment of 
table eggs relevant to egg 
production in Norway? 

  

 

ToR2. What significance do 
factors such as enzymatic 
activity, the presence and 
potential growth of 
pathogenic agents and 
spoilage bacteria (time 
between laying and 
consumption, refrigeration 
and storage conditions), 
antibiotic resistance, and 
consumer behaviour in 
Norway have for food 
safety? 

ToR3. How long will it take 
before non-heat-treated/ 
raw eggs pose a health risk, 
provided the eggs are 
stored at a maximum of 
12°C (regulatory 
requirement for 
businesses)? 

1.1 Assessment questions and subquestions 
ToR1. To what extent are the assumptions underlying EFSA's 2014 assessment of table eggs 
relevant to egg production in Norway? 

• AQ1. What is the regulation for egg production in Norway, both for eggs sold in retail and 
directly from producer? 

o SQ1. Is this regulation different to the one applicable to EU producers? 

o SQ2. How could possible differences affect the relevance of EFSA’s Scientific 
Opinion to Norwegian conditions? 

• AQ2. What are the conditions in the table egg food chain (TEFC) in the EFSA assessment, 
including Consumer behaviour, both for eggs sold in retail and directly from producer? 

o SQ1. What are the conditions in primary production regarding production 
systems? 

o SQ2. What is the prevalence of pathogens in primary production? 

o SQ3. What are the conditions in transport, storage and retail? 

o SQ4. Where do EU consumers buy eggs and how are they using them? 

• AQ3.What is the rationale for selection of pathogens for determination of shelf-life applied 
in the EFSA assessment? 

o SQ1. What pathogens are identified in the TEFC in the EFSA assessment? 
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o SQ2. What criteria were used to determine which pathogen is most relevant for 
determination of shelf-life for table eggs? 

• AQ4. What are the conditions in the TEFC in Norway, including consumer behaviour, both 
for eggs sold in retail and directly from producer? 

o SQ1. What are the conditions in primary production regarding production 
systems? 

o SQ2. What is the prevalence of pathogens in primary production? 

o SQ3. What are the conditions in transport, storage and retail? 

o SQ4. Where do Norwegian consumers buy eggs and how are they using them? 

• AQ5. How do the assumptions in EFSA assessment relate to the TEFC in Norway? 

o SQ1. What are the similarities in the TEFC assessed in EFSA’s Scientific Opinion and 
the chain in Norway? 

o SQ2.  What are the differences in the TEFC assessed in EFSA’s Scientific Opinion 
and the chain in Norway? 

o SQ3. Are the pathogens used to determine shelf-life in EFSA’s Scientific Opinion 
relevant under Norwegian conditions? 

• AQ6. How do differences in assumptions affect the relevance of EFSAs assessment for 
Norwegian conditions? 

 

ToR2. What significance do factors such as enzymatic activity, the presence and potential 
growth of pathogenic agents and spoilage bacteria (time between laying and consumption, 
refrigeration and storage conditions), antibiotic resistance, and consumer behaviour in Norway 
have for food safety? 

• AQ1. What is the effect of pathogenic agents and spoilage bacteria relevant for TEFC for 
food safety of eggs? 

o SQ1. What pathogenic agents and spoilage bacteria are relevant in TEFC? 

o SQ2. How do spoilage bacteria spoil the eggs? 

• AQ2. What is the effect of enzymatic activity relevant for the food safety of table eggs? 

o SQ1. What enzymatic activity/activities is relevant? 

o SQ2. How are eggs spoiled? 

o SQ3. How quickly do the spoilage compounds accumulate to levels that cause 
spoilage? 

• AQ3. How will factors like temperature and storage affect the food safety of table eggs? 
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o SQ1. What is the influence of temperature and storage on growth of pathogens 
and spoilage bacteria? 

o SQ2. What is the influence of temperature and storage on enzymatic activity in 
eggs? 

• AQ4. What AMR bacteria are relevant in Norwegian TEFC and how would they affect 
spreading of AMR in Norway? 

o SQ1. Is there an AMR surveillance program in place for TEFC in Norway? 

o SQ2. What AMR has been detected? 

• AQ5. How will Norwegian consumer behaviour impact on food safety of eggs? 

 

ToR3. How long will it take before non-heat-treated/ raw eggs pose a health risk, provided the 
eggs are stored at a maximum of 12°C (regulatory requirement for businesses)? 

• AQ1. How long will it take for pathogens relevant for Norwegian TEFC, identified under 
ToR1, to compromise the food safety, including the consumer behaviour? 

• AQ2. How long will it take for spoilage bacteria relevant for Norwegian TEFC, identified 
under ToR2, to compromise the food safety, including the consumer behaviour? 

• AQ3. How long will it take for enzymatic activity relevant for Norwegian TEFC, identified 
under ToR2, to compromise the food safety, including the consumer behaviour? 

 

1.2 Limitations 
Conditions that are included in the EFSA assessment, but not relevant to Norway, will be 
excluded from the assessment of shelf-life for table eggs produced in Norway. 

To avoid duplication of work, conclusions based on the issues in the EFSA assessment deemed 
to be valid for both EU and Norwegian conditions will be accepted as valid for Norwegian TEFC. 

Emphasis will be placed on spoilage bacteria if quality deterioration occurs before pathogens 
relevant to the Norwegian TEFC limit the shelf-life.  

 

2 Methodology and data 

2.1 Evidence needs  
ToR1. To assess the relevance of EFSA’s Scientific Opinion for Norwegian conditions, it is 
necessary to obtain an overview of production practices and conditions in Norway and EU, for 
instance but not limited to: 
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• description of the production, transport and storage process of eggs from laying to 
consumption 

• the number of producers and suppliers of table eggs 

• do they have similar production systems? 

• is there a difference in the handling of eggs distributed by large companies to stores 
compared to those sold directly from farms and through Rekoring? 

• do the same regulations apply to all actors and distribution channels?  

• do any actors wash the eggs? 

• how far/long (hours) are eggs transported? 

• to what extent are the cooling requirements for storage and transport being complied with 
(is there any self-documentation or control)? 

• what consumer behaviour are producers expected to consider for their quality assurance 
routines (should they consider storage at high temperatures combined with eggs being 
eaten raw, for example)? 

To assess the relevance of pathogens in Norwegian TEFC we need information on, for instance 
but not limited to: 

• Which pathogens are relevant for food safety related to table eggs? 

• The occurrence of these pathogens in Norwegian flocks of laying hens (on/in eggs if 
possible) 

• What are the conditions that can affect the permeability of the eggshell? 

• Which pathogens are present in the egg at laying, and which are introduced via the shell, 
pass through intact or damaged membrane. 

• How long does it take for the membrane to weaken enough for microbes to enter the egg. 

• Which pathogens can grow in the egg, what temperature is required for growth, growth 
rate at 12 degrees and higher 

• What infectious dose(s) is required to cause infection in 
immunocompetent/immunocompromised people 

ToR2. To assess significance of factors such as enzymatic activity, the presence and potential 
growth of pathogenic agents and spoilage bacteria (time between laying and consumption, 
refrigeration and storage conditions), antibiotic resistance, and consumer behaviour have for 
food safety in Norway we need information on: 

• Enzymatic activity in eggs 

• Cooling and storage conditions for eggs produced in Norway 

• Prevalence and type of AMR associated with these pathogens under Norwegian conditions 
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• Which quality-deteriorating microbes are relevant for eggs 

• In what way do the distribution, storage and consumption of eggs affect the spread of 
AMR 

• Consumer behaviour 

o Storage time and temperature 

o Damage during transport 

o Eating raw or heat-treated 

o Washing of eggs 

However, to avoid duplication of work, if data and information in the EFSA assessment are 
deemed to be valid for both EU and Norwegian conditions in ToR1, they will be accepted as 
valid for Norwegian TEFC. 

ToR3. To assess the time needed before non-heat-treated/ raw eggs pose a health risk, 
provided the eggs are stored at a maximum of 12°C (regulatory requirement for businesses) 
we need the information on pathogens, spoilage bacteria, enzymatic activity and TEFC in 
Norway, including consumer behaviour, gathered for ToR1 and Tor2. 

2.2 Data and information gathering 
ToR1. Assumptions and prerequisites that were used in the EFSA assessment of 2014 will be 
identified through thorough review and summarised in a table. 

For each prerequisite/condition used in the EFSA assessment equivalent information related to 
egg production in Norway will be gathered from: 

• industry hearing expert and trade organisation on real conditions in the TEFC in 
Norway (2.1.1) 

• Norwegian Food Safety Authority on: 

o regulatory requirements and compliance 

o prevalence of relevant pathogens in table eggs and laying hens produced in 
Norway 

o prevalence of relevant AMR in table eggs and laying hens produced in Norway 

• Safeconsume survey on 9966 households from 10 European countries, including 
Norway.  

o Subset of survey related to egg: source of eggs, safety assessment of eggs, 
consumption raw eggs/egg products, storage of eggs, washing of eggs  

 

ToR2. Data and information needed to assess the significance of factors such as enzymatic 
activity, the presence and potential growth of pathogenic agents and spoilage bacteria (time 
between laying and consumption, refrigeration and storage conditions), antibiotic resistance, 
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and Norwegian consumer behaviour will be gathered through literature search and from 
Safeconsum survey. 

However, to avoid duplication of work, if data and information in the EFSA assessment are 
deemed to be valid for both EU and Norwegian conditions in ToR1, they will be accepted as 
valid for Norwegian TEFC and further gathering will not be needed. 

ToR3. To assess the time needed before non-heat-treated/ raw eggs pose a health risk, 
provided the eggs are stored at a maximum of 12°C (regulatory requirement for businesses) 
we will use the information gathered for ToR1 and Tor2. 

2.3 Literature search and selection 
Literature search for relevant publications needed to answer ToR1 and ToR2 will be conducted 
in PubMed and Web of Science. As at the present it is not clear whether the data and 
information under ToR2 are needed the search strategy will be developed by authors after the 
results of answer to ToR1 define the need for data and information to answer ToR2. Authors 
will independently, in pairs of two, check titles and abstracts for relevance. Studies within the 
mandate (i.e., prevalence, eggs, Norway…) will be included in relevant literature. 
Disagreements will be resolved by consensus or by consulting a third author. 

The RAYYAN software (Ouzzani et al., 2016) will be used for the screening of titles and 
abstracts. 

2.4 Methods that will be applied for conducting the assessment 
The overall approach for answering each AQ and SQ including uncertainty analysis (i.e. the use 
of a literature review, data from databases, expert judgement or primary data collection) will 
be qualitative by using information obtained from hearing expert, data extracted from 
databases other than literature and from literature, and EFSA’s Scientific Opinion. Exception is 
growth modelling that will be used to answer ToR3. 

2.4.1 Growth modelling 
For microbes likely to be present in Norwegian produced eggs, a growth model for these will 
be made. The purpose of the model is to investigate whether the concentration of the 
microbes will change under the reasonably foreseeable conditions for eggs in Norway. For 
microbes not likely to grow, the concentration of microbes at the contamination step will be 
assessed with no further modelling. For microbes likely to grow in eggs and likely to be present 
in eggs in Norway, a simple growth model will be made, assuming no lagphase before growth 
starts. In both cases, A comparison will be made between the concentration of the microbes at 
the contamination for the microbes not likely to grow and the estimated end concentrations 
for the ones likely to grow, and the concentrations associated with an increased risk for illness.  
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