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This section provides information on the scientific basis for Codex work. It
provides an overview of risk analysis within the framework of Codex, and
outlines the functions of the three FAO/WHO expert committees: the Joint
FAO/WHO Expert Committee on Food Additives (JECFA); the Joint
FAO/WHO Meeting on Pesticide Residues (JMPR); and the Joint FAO/WHO
Expert Meetings on Microbiological Risk Assessment (JEMRA). It also
provides information on other expert consultations and identifies how countries
can request, access and contribute data to expert meetings.

The process of risk analysis is fundamental to the scientific basis of Codex
standards developed to protect the health of consumers. It is also due to this
scientific basis that Codex is referenced by WTO as the international
benchmark for food safety standards. 

Codex committees rely on the scientific advice provided by the expert
committees and ad hoc expert consultations to develop standards. It must be
understood that these expert committees and consultations are not part of the
Codex Alimentarius Commission, but are independent bodies established by
FAO and WHO to provide expert advice to the Codex Alimentarius
Commission and its subsidiary bodies, and to Member Governments. .
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The purpose of this module is to introduce the concept of risk analysis as it is
understood within Codex. It is not the intent of this module to provide guidance
on how to carry out a risk analysis, but rather to explain what it is and define
common terms.

What is risk analysis?

Within Codex, risk analysis is defined as “a process consisting of three
components: risk assessment, risk management and risk communication”.

Risk analysis is a structured, systematic process that examines the
potential adverse health effect consequential to a hazard or condition of a
food, and develops options for mitigating that risk. This also includes
interactive communication among all interested parties involved in the
process.

Is this something new?
Risk analysis is not a new process; it has existed in one form or another for
centuries. The expanded globalization in food trade, coupled with the growing
mobility of populations, has contributed to an increase in the complexity of
food safety issues, so that today’s food supply is subject to numerous hazards
from different sources.

This has led countries to identify methods to address food safety more
effectively, and to introduce appropriate food control measures.  The use of
risk analysis has become the cornerstone in developing food control
measures. It provides a framework to manage, assess and communicate risks
effectively in cooperation with the diverse stakeholders involved, and
enhances the ability of food safety regulators to develop science-based food
control programmes. 

Risk analysis is not only applied by countries, but is also the process used
by the Codex Alimentarius Commission and its subsidiary bodies in the
elaboration of standards and related texts. In 1991, the FAO/WHO Conference
on Food Standards, Chemicals in Food and Food Trade (Rome)
recommended “that all relevant Codex Committees and their advisory bodies
continue to base their evaluations on suitable scientific principles and ensure
necessary consistency in their risk assessment determinations”.

Since that time, Codex has developed principles and guidance on risk
analysis for use by Codex subsidiary bodies, and is currently developing
guidance on risk analysis for use by governments.
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The difference between risk analysis and hazard analysis

To understand the difference between risk analysis and hazard analysis, it is
important to understand the difference between “risk” and “hazard”. A “hazard”
is the substance (biological, chemical or physical agent) in a food that can
cause harm, i.e. an adverse health effect, while “risk” is an estimate of the
probability of an adverse health effect occurring owing to a hazard being
present, and the severity of that effect. 

Hazard analysis deals with specific physical, chemical or biological
hazards within a narrow context, such as the potential for the hazard to enter a
food at a plant/processing level. A hazard analysis is usually conducted at the
plant/process level to establish a Hazard Analysis and Critical Control Point
(HACCP) plan.

Risk analysis. This also deals with physical, chemical or biological
hazards, as well as the condition of a food. However, it does so on a broader
scale. Risk analysis provides a process to collect, analyse and evaluate,
systematically and transparently, relevant scientific and non-scientific
information about a chemical, biological or physical hazard possibly
associated with food, in order to select the best option to manage that risk
based on the various alternatives identified. Risk analysis should be based on
all available scientific evidence taking into account, where appropriate, other
legitimate factors relevant for the health protection of consumers and for the
promotion of fair practices in trade. 

Risk analysis and Codex

Risk analysis evolved within the Codex Alimentarius Commission during the
1990s. In 1991, an FAO/WHO Conference on Food Standards, Chemicals in
Foods and Food Trade, convened in Rome, stressed the importance of
scientific committees such as JMPR and JECFA in providing evaluations
based on sound science and risk assessment principles. The expert
consultation recommended that FAO and WHO take steps to increase
awareness of these principles. FAO and WHO subsequently convened a
series of three expert consultations to address the three components of risk
analysis: risk assessment, risk management and risk communication.

Risk analysis is now considered an integral part of the decision-making
process of Codex. The Commission has adopted definitions of risk analysis
terms related to food safety, and Working principles for risk analysis for
application in the framework of the Codex Alimentarius. Furthermore, in
1999, it adopted the Principles and guidelines for the conduct of
microbiological risk assessment. These were developed by the Codex
Committee on Food Hygiene, which is currently developing Principles and
guidelines for the conduct of microbiological risk management.

In addition to these developments in risk assessment, the Twenty-second
Session of the Codex Alimentarius Commission requested FAO and WHO to
convene an international advisory body on the microbiological aspects of food
safety in order to address, in particular, microbiological risk assessments. In
response to this and to follow up on their previous activities in the area of risk
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analysis, FAO and WHO convened an expert consultation in March 1999
which outlined a strategy and mechanism for addressing microbiological risk
assessment at the international level. 

Risk analysis terms used in Codex

Hazard. A biological, chemical or physical agent in, or condition of, food with
the potential to cause an adverse health effect. 

Risk. A function of the probability of an adverse health effect and the severity
of that effect, consequential to a hazard(s) in food.

Risk assessment. The scientific evaluation of known or potential adverse
effects resulting from human exposure to food-borne hazards. Risk
assessment consists of four steps:
1. Hazard identification
2. Hazard characterization
3. Exposure assessment
4. Risk characterization

Hazard identification. The identification of biological, chemical and physical
agents capable of causing adverse health effects and which may be present in
a particular food or group of foods. 

Hazard characterization. The qualitative and/or quantitative evaluation of the
nature of the adverse health effects associated with biological, chemical and
physical agents which may be present in food. For chemical agents, a
dose–response assessment1 should be performed. For biological or physical
agents, a dose–response assessment should be performed if the data are
available.

Exposure assessment. The qualitative and/or quantitative evaluation of the
likely intake of biological, chemical and physical agents via food, as well as
exposures from other sources if relevant. 

Risk characterization. The qualitative and/or quantitative estimation, including
attendant uncertainties, of the probability of occurrence and severity of known
or potential adverse health effects in a given population based on hazard
identification, hazard characterization and exposure assessment.

Risk management. The process, distinct from risk assessment, of weighing
policy alternatives in consultation with all interested parties, considering risk
assessment and other factors relevant for the health protection of consumers,
and for the promotion of fair trade practices and, if needed, selecting
appropriate prevention and control options.
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Risk communication. The interactive exchange of information and opinions
throughout the risk analysis process concerning risks, risk-related factors and
risk perception among risk assessors, risk managers, consumers, industry, the
academic community and other interested parties, including the explanation of
risk assessment findings and the basis of risk management decisions.

The key components of risk communication
As stated above, risk communication is an integral part of the risk analysis
process. In 1998, a Joint FAO/WHO Expert Consultation on Risk
Communication identified the following as key components of risk
communication:
• know the audience;
• involve the scientific experts;
• establish expertise in communication;
• be a credible source of information;
• share responsibility;
• differentiate between science and value judgement;
• assure transparency and put the risk in perspective.

All Codex committees, member countries and non-governmental
organizations have a role and a responsibility to ensure that effective risk
communication is implemented and maintained.

Conducting a risk analysis

The basic steps in conducting a risk analysis are listed below. Box 4.1.1 gives
an example of the process for a specific purpose.
1. A hazard in, or condition of, a food is identified as a possible risk to health.
2. Preliminary risk management activities are carried out. Some call this risk
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Box 4.1.1 | Risk analysis process in the context of the Codex Committee on Pesticide

Hazard identification. CCPR determines a priority list of

substances for evaluation. 

Hazard characterization/exposure assessment. JMPR is

responsible for evaluating exposure to pesticides. When

evaluating the intake of pesticides during its risk

assessment, JMPR takes into account the 5–12 regional

diets used to identify consumption patterns on a global

scale. The 5–12 regional diets are used to assess the

risk of chronic exposure. The acute exposure calculations

are not based on those diets, but on the 97.5th percentile

of consumption as provided by a selected number of

countries.

Risk characterization. Matching maximum residue limits

(MRLs) with the acceptable daily intake (ADI) or acute

reference dose (acute RfD).

Evaluation of options and decision-making: risk

management. CCPR’s risk management

recommendations (MRLs/extraneous MRLs) to the CAC

are based on JMPR’s quantitative risk assessments and

other legitimate factors relevant to the health protection

of consumers and for the promotion of fair practices in

food trade. CCPR’s risk management recommendations

to the CAC take into account the relevant uncertainties

and safety factors as described by JMPR. When referring

substances to JMPR, the CCPR may also refer to a

range of risk management options, with a view towards

obtaining JMPR’s guidance on the attendant risks and

the likely risk reductions associated with each option (see

Hazard identification above). 



evaluation. However, owing to confusion of the term with “risk assessment”,
a consultation held in Kiel, Germany, in 2002 recommended use of the term
“preliminary risk management activities”. These are activities carried out by
risk managers before the evaluation of risk management options.
Depending on the issue/nature of the problem to be addressed, some of all
of the following actions will be undertaken:
- identification of a food safety problem;
- initiate immediate interim decisions;
- ranking of the hazard for risk assessment if needed and risk management

priority;
- define purpose and scope of the risk assessment and commission a risk

assessment if needed;
- presentation of the risk assessment results and consideration of outputs in

view of the risk managers’ needs.
3. A risk assessment is conducted if required (note this is usually considered

in parallel with preliminary risk management activities).
4. Risk management options to address the risk are identified.

5. The options are evaluated and a decision is made as to which option is the
most appropriate, including the option to take no action.

6. The risk management option is implemented.
7. The decision is monitored and reviewed to verify that the selected risk

management option is effective.
8. Throughout the process, iterative communication among all interested

parties (risk assessors, risk managers, consumers, industry, etc.) is
implemented and maintained.

The principles of food safety risk assessment

Recognizing the importance of risk assessment in the elaboration of its
standards, Codex adopted four principles for food safety risk assessment,
which have been written into the Codex Procedural Manual.

Principle 1. Health and safety aspects of Codex decisions and
recommendations should be based on a risk assessment, as appropriate to
the circumstances.

Principle 2. Food safety risk assessment should be soundly based on science,
should incorporate the four steps of the risk assessment process, and should
be documented in a transparent manner. 

Principle 3. There should be a functional separation of risk assessment and risk
management, while recognizing that some interactions are essential for a
pragmatic approach.

Principle 4. Risk assessments should use available quantitative information to
the greatest extent possible, and risk characterizations should be presented in
a readily understandable and useful form.
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The principles of food safety risk analysis

Furthermore, at its Twenty-sixth Session in 2003, the Codex Alimentarius
Commission adopted Working principles for risk analysis for application in
the framework of the Codex Alimentarius. Their objective is to provide
guidance to Codex subsidiary bodies and FAO/WHO expert bodies and
consultations, so that food safety and health aspects of Codex standards and
related texts are based on risk analysis. 

Provision of risk assessment/scientific advice

The scientific basis for risk analysis is essential and, at the international level,
scientific advice is provided by FAO and WHO through expert committees or
ad hoc expert consultations. Often, this scientific input is provided direct into
the Codex decision-making process. An example of one of the expert
committees is the Joint FAO/WHO Expert Committee on Food Additives
(JECFA). Advice from JECFA is considered by CCFAC and CCRVDF in their
standard-setting activities. This expert committee is responsible for providing
scientific advice on:
• food additives
• contaminants
• residues of veterinary drugs in foods.

The following modules outline in more detail the provision of scientific
advice and the role of the FAO/WHO expert committees.

FAO/WHO risk analysis training package
FAO and WHO are finalizing a training package to provide practical guidance
on the application of risk analysis. This package will provide relevant
background information and guidance for national regulators and other
officials to assist in their capacity-building efforts.

Reference material

FAO/WHO. 1995. Application of risk analysis to food standards issues.
Report of a Joint FAO/WHO Expert Consultation, Geneva, Switzerland,
13–17 March 1995. Rome.

FAO/WHO. 1997. Risk management and food safety. Report of a Joint
FAO/WHO Expert Consultation, Rome, Italy, 27–31 January 1997. Rome.

FAO/WHO. 1998. The application of risk communication in food standards
and safety matters. Report of a Joint FAO/WHO Expert Consultation,
Rome, Italy, 2–6 February 1998. Rome.

FAO/WHO. 1999. Risk assessment of microbiological hazards in foods.
Report of a Joint FAO/WHO Expert Consultation, Geneva, Switzerland,
15–19 March 1999. Rome.

FAO/WHO. 2002. Principles and guidelines for incorporating
microbiological risk assessment in the development of food safety
standards, guidelines and related texts. Report of a Joint FAO/WHO
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Consultation, Kiel, Germany, 18–22 March 2002. Rome.
FAO/WHO. 2004. Codex Alimentarius Commission – Procedural Manual.

14th edition, pp. 45–47 and 101–107. Joint FAO/WHO Food Standards
Programme, Rome.

Codex Web site: www.codexalimentarius.net .

162 Enhancing participation in Codex activities

Section 4 | ??? Chapter



The provision of scientific advice is fundamental to the development of Codex
standards. The scientific advice that the Commission and its subsidiary bodies
utilize to elaborate standards is provided by FAO/WHO expert committees and
ad hoc expert consultations.

Modules 4.3, 4.4 and 4.5 provide more detailed information on the specific
operations of the expert committees, i.e. JECFA (4.3), JMPR (4.4) and
JEMRA (4.5). However, there are also ad hoc expert consultations convened
by FAO and WHO to address specific issues. Examples include the series of
ad hoc expert consultations on foods derived from biotechnology. 

This module provides information on the process for providing scientific
advice, how countries can contribute data to expert committees/consultations,
how they can access the results of the consultations, and how they can
request expert consultations on issues relevant to them.

Expert bodies/ad hoc consultations

Scientific advice is provided through different mechanisms. These range from
formally established expert bodies that have a scheduled programme of work,
through a series of ongoing ad hoc meetings on a given topic, to ad hoc expert
consultations that are convened once only to address a specific topic. 

Whether it is an expert committee meeting or an ad hoc consultation, the
work is carried out by a group of experts selected to work in their personal
capacity and not as representatives of their country, or of the institution by
which they may be employed. In appointing experts, FAO and WHO consider
the scientific and technical excellence, diversity and complementarity of
scientific backgrounds and opinions, and geographical and gender balance.
The exact membership of the group will depend on the nature of the expert
advice required, but may often include representatives of the natural sciences
– chemists, biologists, toxicologists, public health specialists, etc. – as well as
experts from other fields such as the social sciences. 

The purpose of these ad hoc expert consultations is to provide FAO, WHO
and their member countries with scientific advice on the basis of available
scientific data, and taking into consideration work done by national authorities,
FAO, WHO and other international organizations, and the deliberations of
other relevant international fora. Meetings and correspondence are generally
carried out in the English language only.

A series of joint FAO/WHO expert consultations were held in 2000 and
2001 to address the safety of food derived from biotechnology and to provide
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Box 4.2.1 | Process for the provision of scientific advice by JECFA
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a scientific basis for the work of the Codex Ad Hoc Intergovernmental Task
Force on Foods derived from Biotechnology. The first consultation discussed
overall safety aspects of food derived from plants that have been genetically
modified using recombinant DNA techniques and recognized that a
comparative approach was useful, focusing on the similarities and differences
between the genetically modified food and its conventional counterpart. The
second consultation addressed the specific issue of allergenicity, and
introduced a new approach for the assessment of allergenicity of genetically
modified foods based on a decision tree system. The third consultation
considered safety assessment of foods derived from genetically modified
micro-organisms.

Other such ad hoc expert consultations are conducted at the request of
FAO and WHO Member Governments or of the Codex Alimentarius
Commission, having regard for the FAO/WHO budgets.

Can a country request a risk assessment?

Member countries can request FAO/WHO to conduct a risk assessment of a
substance of interest to them, either through an expert committee or an expert
consultation. The ability of FAO and WHO to respond to such a request is, of
course, dependent on a number of issues such as prioritization criteria and
available budget.

Although countries can submit their request direct to the appropriate
secretariat, they can also work within Codex to have the appropriate Codex
committee refer the request to FAO/WHO. This would be a preferred approach
for countries to follow, since committees such as CCFAC establish a priority list
of substances for JECFA to review. If a substance identified by a country is on
the list, its chances of being evaluated are enhanced.

When a country makes a request for a substance to be evaluated or for the
establishment of an ad hoc expert consultation, it must make a commitment to
provide the necessary data in advance of the meeting, usually at least six to
seven months before the meeting takes place.

Similarly, requests for advice on microbiological hazards in foods, foods
derived from biotechnology or other issues can be made in this way. 
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Submission of data to the expert bodies

How can my country contribute data to an expert consultation?
Box 4.2.1 depicts the work of JECFA. Although it illustrates the process for the
provision of scientific advice by JECFA, the process is the same for the other
FAO/WHO expert bodies and ad hoc consultations.
Call for data
As can be seen from Box 4.2.1, the first step in the provision of scientific
advice is the identification and prioritization of issues. Issues to be examined
by an expert body can be raised through the Codex Alimentarius Commission
or by member countries of FAO and WHO. It is necessary to put out a call for
data to facilitate the evaluation of the identified substances. Frequently,
particularly for additives and residues of veterinary drugs and pesticides, it is
often industry that provides toxicological data as well as other data related to
use. In other cases, national data can be provided by regulatory agencies or
scientific institutes as a basis for work on an international risk assessment –
for example, the FAO/WHO risk assessment work on Campylobacter in
poultry was based on national risk assessments provided by Canada,
Denmark, the Netherlands and the United Kingdom. A request for data is
made through a letter issued through Codex Contact Points, and is also
posted on the relevant Web sites. It is important to adhere to the deadlines
identified in the calls for data.

When a sponsor makes available unpublished proprietary data for
evaluation, the joint secretary and experts1 will safeguard the data from
unauthorized disclosure. Experts are required to acknowledge that they accept
these conditions. When the data are no longer needed, the joint secretary and
experts will either return the data files to the submitter at his/her expense or
will destroy them, depending upon the data submitter’s wishes. Those
submitting data are requested to inform the joint secretary and experts at the
time that they submit them whether or not they wish to have the data returned.
In the absence of guidance, the data will be destroyed.

Efforts are ongoing to ensure the reliability of data, and that data from
different geographical regions are used as a basis for the preparation of
FAO/WHO scientific advice. More specific information on data submission for
the expert committees is given below. 

Joint FAO/WHO Expert Committee on Food Additives
The work of the standing expert bodies is scheduled well in advance. For
example, CCFAC and CCRVDF establish priority lists that are submitted to
FAO/WHO and the appropriate expert bodies. These bodies prioritize their
work, taking the submissions from the Codex committees into consideration.
Submissions from member countries are also taken into account. The
agendas of JECFA meetings are decided by the FAO and WHO joint
secretaries, based on the priority list proposed by CCFAC and CCRVDF,
respectively. Consideration is also given to any requests received direct from
member countries, or the views of the joint secretaries themselves. 
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Once the issues have been identified and prioritized, there is a call for data.
For example for JECFA, the joint secretariat issues a call for data on the food
additives and contaminants on the agenda 10–12 months before the meeting,
which is posted on the FAO and WHO Web sites and sent to Codex and other
contact points. The deadline for submission of data is normally six to seven
months before the meeting. The late submission of data may result in the
postponement of the evaluation to a future meeting.

Before inclusion of a substance on an agenda for the first time, the JECFA
secretariat will have received a positive indication that there will be one or
more submitters of data for the evaluation, or that the data are available from
other sources such as a government organization or the published literature.
For substances that are being re-evaluated, for example those that have a
temporary acceptable daily intake (ADI), the secretariat assumes that the
sponsor of the original evaluation will be providing the necessary data unless
informed otherwise.

The JECFA secretariat sometimes receives requests to include substances
on the agenda after the initial call for data has been issued. Such requests are
considered in the light of (a) the time schedule of the meeting and (b) whether
addition of the item on the agenda is urgent. Such late requests are generally
discouraged, as publication of a supplementary call for data is not desirable
unless it is an emergency situation. Usually the substance will be placed on
the agenda of a later meeting.

Joint FAO/WHO Meeting on Pesticide Residues 
For JMPR, the agendas of the meetings are decided by the FAO and WHO
joint secretaries, based on the priority list proposed by CCPR and
approved by the Commission, and on the information on availability of
sufficient data for evaluation.

JMPR consists of two panels – the FAO Panel of Experts on Residues in
Food and the Environment and the WHO Core Assessment Group. Member
countries, industry and other data submitters are requested to submit all
relevant published and unpublished data that are available on the pesticides
on the agenda to the appropriate panel for consideration. The FAO panel
reviews all relevant information on identity, metabolism and environmental
fate, methods of residue analysis, use patterns (registered and officially
authorized uses), supervised residue trials, farm animal feeding studies, fate
of residues in storage and processing, residues in food in commerce or at
consumption, and national maximum residue limits. The WHO panel reviews
all toxicological data and establishes an ADI and acute reference dose (ARfD). 

JMPR communicates to CCPR the magnitude and source of uncertainties
in its risk assessments. When communicating this information, JMPR provides
the CCPR with a description of the methodology and procedures by which
JMPR estimates any uncertainty in its risk assessment. 

In both instances, FAO/WHO experts selected for a given session of JMPR
prepare working papers in the form of summaries of the data, and an
evaluation in time for distribution and review before the meeting. The
companies submitting the data will be advised of the name and contact details
of the scientist assigned to prepare the evaluation of their data. The joint
FAO/WHO secretariat will ensure that the FAO and WHO experts working on
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the same data sets will work together on cross-cutting issues relating to
toxicology and residues. 

Joint FAO/WHO Expert Meetings on Microbiological Risk Assessment
In the case of JEMRA, the request for data is to collate as much information
as possible from all over the world relevant to the microbiological risk
assessment of the particular pathogen-commodity combination. The agendas
of meetings are based on requests from relevant Codex committees, including
CCFH and CCFFP. Governments, interested organizations, food
producers/processors, academia and individuals are invited to submit risk
assessments as well as any other relevant information relating to risk
assessment of specific pathogen-commodity combinations. The risk
assessments or the data may be published or unpublished. Reference should
be made to related published studies, where applicable. A risk assessment
could be quantitative or qualitative, and not necessarily completed. Receipt of
national or regional risk assessments and related data is very important in
ensuring the success and the provision of expert advice on risk assessment of
microbiological hazards in foods at the international level.

Identification of experts

The quality of scientific advice provided by the expert bodies relies upon the
expertise and experience of the experts who prepare for and participate in the
meetings. In establishing scientific groups, FAO/WHO take into account the
need for adequate representation of different trends of thought, approaches
and practical experience in various parts of the world, as well as appropriate
interdisciplinary balance. In the selection process, account is also taken of the
desirability of achieving gender balance and geographical distribution. 

Applications for consideration as an expert are open to all, as the call for
experts is normally posted on the FAO and WHO Web sites and can also be
circulated through Codex Contact Points. In some cases FAO/WHO will issue
targeted calls for experts when they know that a certain country has expertise,
especially when the concern is a new emerging issue and expertise may not
be globally available.

Experts are selected to serve on an expert body on the basis of their
expertise. A balance of scientific expertise and other experience is considered
essential, and therefore experts in other disciplines may also be included as
members of an expert body. It should be remembered that experts are
selected to work for the duration of a specific meeting. For the standing expert
bodies, a roster of experts is maintained, from which experts are selected. In
all cases, the names of the experts selected to serve on an expert body will be
made public, including their affiliation. Experts selected to serve on an expert
body will be required to declare any potential conflicts of interest.

Results of expert consultations

Results of the expert consultations or evaluations by the expert committees
are published in the relevant FAO or WHO publication, and are also posted on
the FAO and WHO Web sites.
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JECFA: http://www.codexalimentarius.net/jecfa.stm
JMPR: http://www.codexalimentarius.net/jmpr.stm
JEMRA: http://www.codexalimentarius.net/jemra.stm .
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The Joint FAO/WHO Expert Committee on Food Additives (JECFA) is an
international expert scientific committee that is administered jointly by FAO
and WHO and has been meeting since 1956. It normally meets twice a year,
with individual agendas covering either (i) food additives, contaminants and
naturally occurring toxicants in food; or (ii) residues of veterinary drugs in food.

Purpose of JECFA

JECFA serves as a scientific advisory body to FAO, WHO, FAO and WHO
Member Governments, and to the Codex Alimentarius Commission. Advice to
Codex on food additives, contaminants and naturally occurring toxicants is
normally provided via CCFAC, and advice on residues of veterinary drugs via
CCRVDF.

All countries need to have access to reliable risk assessments of chemicals
in food, but relatively few have the expertise and funds available to carry out
separate risk assessments on large numbers of chemicals. JECFA performs a
vital function in providing a reliable source of expert advice, and some
countries use information from JECFA in formulating their own regulatory
programmes. In the same way, CCFAC and CCRVDF develop standards for
chemicals in food based on JECFA evaluations.

Committee membership

The membership of the meetings varies according to the agenda (i.e. additives
or veterinary drugs), with different sets of experts being called on depending
on the subject matter.

FAO and WHO have complementary functions in selecting members for
JECFA. FAO is responsible for selecting members to deal with the
development of specifications for the identity and purity of food additives and
the assessment of residue levels of veterinary drugs in food. WHO is
responsible for selecting members to deal with the toxicological evaluations of
the substances under consideration. Both FAO and WHO invite members who
are responsible for assessing intake. The selection of members is made only
after careful consideration of the scientific credentials of the various
candidates, and a balance of scientific expertise and other experience is
considered essential. FAO and WHO meet the costs of experts’ attendance at
JECFA meetings.
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JECFA evaluations

For food additives, contaminants and naturally occurring toxicants, JECFA:
• elaborates principles for evaluating their safety;
• conducts toxicological evaluations and establishes acceptable daily intakes

(ADIs) or tolerable intakes;
• prepares specifications of purity for food additives; 
• assesses intake.

For residues of veterinary drugs in food, JECFA:
• elaborates principles for evaluating their safety;
• establishes ADIs and recommends MRLs;
• determines criteria for the appropriate methods of analysis for detecting

and/or quantifying residues in food.
For food additives, JECFA normally establishes ADIs on the basis of

available toxicological and other relevant information. Specifications of the
identity and purity are also developed for food additives, which help to ensure
that the product in commerce is of appropriate quality, can be manufactured
consistently and is equivalent to the material that was subjected to
toxicological testing.

For contaminants and naturally occurring toxicants, levels corresponding to
“tolerable” intakes, such as the provisional maximum tolerable daily intake
(PMTDI) or provisional tolerable weekly intake (PTWI), are normally
established when there is an identifiable no-observed-effect level. When a no-
observed-effect level cannot be identified, JECFA may provide other advice
depending on the circumstances.

In the case of veterinary drugs, data on good practice are evaluated, and
corresponding MRLs in animal tissues, milk and/or eggs are recommended.
Such MRLs are intended to provide assurance that when the drug has been
used properly, the intake of residues of the drug present in food is unlikely to
exceed the ADI.

In addition to reviewing individual chemicals, JECFA develops general
principles for assessing the safety of chemicals in food. The requirement to
keep abreast of scientific disciplines requires continuing review and updating
of evaluation procedures. JECFA experts are also expected to conduct
extensive literature searches on substances they are considering, in addition
to reviewing the information submitted by sponsors of the chemicals under
review.

Are the results of JECFA evaluations available to everyone?

Yes, they are. A summary is published within a few weeks of the meeting,
giving the main conclusions including details of the ADIs and MRLs that have
been set. This summary is distributed in printed form and is available on the
FAO and WHO Web sites.

The detailed conclusions of JECFA meetings are also set out in reports
published in the WHO Technical Report Series, which reflect the agreed view
of the committee as a whole and describe the basis for the conclusions. In the
rare event in which some members cannot accept all the conclusions, a
minority report may be included as an annex.
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Two additional reports on toxicological and intake evaluations, and identity
and purity of food additives, are published by FAO and WHO. Toxicological and
intake monographs are published after the meetings in the WHO Food Additive
Series (FAS). These summarize the data used in the committee’s risk
assessments, and provide full references to the relevant literature. Most of the
monographs that have been published are available on the INCHEM CD-ROM,
information on which is available at the WHO Web site. Specifications for the
identity and purity of food additives developed at JECFA meetings are
published in the Compendium of food additive specifications (FAO Food and
Nutrition Paper (FNP) No. 52 and addenda). Monographs on veterinary drug
residues, which summarize the data used for recommending MRLs, are
published in FNP No. 41.

Throughout its existence, JECFA has continued to develop principles for
the safety assessment of chemicals in food. To improve the consistency and
quality of its decision-making process, the International Programme on
Chemical Safety (IPCS) sponsored the publication of Environmental Health
Criteria No.70, which consolidated and updated the committee’s principles for
the safety assessment of food additives and contaminants to the mid-1980s.
Principles developed since that time have been included in more recent
reports.

Information on JECFA is available at both the FAO and WHO Web sites
(http://www.fao.org/ag/agn/jecfa/index_en.stm and
http://www.who.int/ipcs/food/jecfa/ en/index.html, respectively). .
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The Joint FAO/WHO Meeting on Pesticide Residues (JMPR) provides
independent expert advice to FAO, WHO, member countries of FAO and WHO,
and the Codex Alimentarius Commission and its subsidiary bodies. It consists
of the FAO Panel of Experts on Pesticide Residues in Food and the
Environment and the WHO Core Assessment Group, and has been meeting
regularly since 1963. During the meetings, the FAO Panel of Experts is
responsible for reviewing residue and analytical aspects of the pesticides under
consideration. This includes examining data on their metabolism, fate in the
environment and use patterns, and for estimating the maximum residue levels
(MRLs) that might occur as a result of the use of the pesticides according to
good agricultural practices. The WHO Core Assessment Group is responsible
for reviewing toxicological and related data and for estimating, where possible,
acceptable daily intakes (ADIs) for humans of the pesticides under
consideration and acute reference dose (acute RfD).

Purpose of JMPR

JMPR serves as a scientific advisory body to FAO and WHO, to FAO and
WHO Member Governments, and to the Codex Alimentarius Commission.
Advice to the Codex Alimentarius Commission on pesticides is provided via
CCPR.

All countries need to have access to reliable risk assessments of chemicals
in food, but relatively few have the expertise and funds available to carry out
separate risk assessments on large numbers of chemicals. JMPR performs a
vital function in providing a reliable source of advice, and some countries use
information from JMPR in formulating their own regulatory programmes. In the
same way, CCPR provides advice, based on the evaluations of JMPR, on
appropriate standards for pesticide residues in food.

A particularly important aspect of the work of Codex committees results
from the agreement that scientific, risk-based standards established by the
Codex Alimentarius Commission should be employed under the terms of the
SPS Agreement to address fair trade practices (see Module 2.10).
Governments wishing to argue particular cases at WTO are likely, therefore, to
turn increasingly to Codex and through Codex to JMPR and other scientific
bodies, for advice on their own legislation.

Committee membership
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FAO and WHO have complementary functions in selecting members for
JMPR. FAO is responsible for selecting members to deal with residue and
analytical aspects, while WHO is responsible for selecting members to deal
with the toxicological evaluations of the substances under consideration.
The selection of members, who serve in their individual capacities as
experts, is made only after careful consideration of the scientific credentials
of the various candidates. A balance of scientific expertise and other
experience is considered essential. FAO and WHO meet the costs of
experts’ attendance at joint meetings. 

JMPR evaluations

JMPR establishes ADIs and acute RfDs on the basis of the toxicological data
and related information available on the substances that are being evaluated.
In addition, JMPR reviews pesticide use patterns, data on the chemistry and
composition of pesticides and methods of analysis of pesticide residues, and
recommends MRLs for pesticides that occur in food commodities following
their use according to good agricultural practice. The potential intake of
pesticide residues is compared with the ADI and acute RfD to estimate the
potential dietary risks associated with the adoption of the MRLs.

In recent years, the scope of the toxicological evaluations has been
expanded to include assessment of other routes of exposure that are relevant
for public and occupational health. In addition, some environmental hazard
assessments have been performed.

In addition to reviewing individual chemicals, JMPR develops general
principles for assessing the safety of chemicals in food. The requirement to
keep abreast of scientific disciplines requires continuing review and updating
of evaluation procedures. JMPR participants are also expected to conduct
extensive literature searches on substances they are considering, in addition
to reviewing the information submitted by sponsors of the chemicals under
review.

Are the results of JMPR evaluations available to everyone?

Yes, they are available to all FAO and WHO member countries and the
Codex Alimentarius Commission, and are also posted on the FAO and
WHO Web sites.

The conclusions of joint meetings are summarized in reports published in
the FAO Plant Production and Protection Paper series. Reports reflect the
agreed view of JMPR as a whole and describe the basis for the conclusions.
WHO publishes toxicological monographs after the meetings. These
summarize the data used in the meeting’s evaluations and provide full
references to the relevant literature. Most of the monographs that have been
published are available on INCHEM.

Residues monographs, which contain information on pesticide use
patterns, data on the chemistry and composition of pesticides, methods of
analysis for pesticide residues, and information on MRLs, are published in the
FAO Plant Production and Protection Paper series.

Throughout its existence, JMPR has continued to develop principles for the
safety assessment of chemicals in food. To improve the consistency and quality of
its decision-making process, the International Programme on Chemical Safety
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(IPCS) sponsored the publication of Environmental Health Criteria No. 104, which
consolidated and updated the meetings’s principles for the safety assessment of
pesticide residues to the late 1980s. Principles developed since that time have
been included in more recent reports. A project has been initiated to update and
consolidate principles for the assessment of food additives, contaminants and
residues of veterinary drugs in food (by JECFA), and pesticide residues in food.

Information on JMPR is available at the FAO and WHO Web sites
(http://www.fao.org/ag/AGP/AGPP/Pesticid/Default.htm and
http://www.who.int/ipcs/food/jmpr/en/index.html, respectively) .
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In 2000, FAO and WHO expanded their activities in the area of microbiological
risk assessment (MRA) to meet the increasing need for risk-based scientific
advice and information, and tools to undertake MRA. As microbiological risk
assessment requires a multidisciplinary approach, FAO and WHO coordinate
their work in this area through JEMRA.

Purpose of JEMRA

JEMRA was established in response to requests from CCFH for scientific
advice on microbiological issues. CCFH recognized that there are significant
public health problems related to microbiological hazards in foods. It identified
21 pathogen-commodity combinations of concern, and prioritized these
according to such criteria as the significance of the public health problem, the
extent of the problem in relation to geographical distribution and international
trade, and the availability of data and other information with which to conduct a
risk assessment. 

The functions of JEMRA are:
• to provide sound scientific advice on microbiological issues to FAO, WHO,

Codex, and FAO and WHO member countries;
• to address specific MRA questions from Codex committees (mainly CCFH);
• to develop “adaptable” risk assessments and data resources for countries

to use in conducting their risk assessments.
The activities of JEMRA can be categorized as follows:

1. Generation of scientific information – risk assessments
2. Elaboration of guideline documents
3. Data collection and generation
4. Use of risk assessment within a risk management framework
5. Information and technology transfer

One of the main aims of JEMRA is to provide a transparent review of
scientific opinion on the state of the art of MRA, and to develop the means of
achieving sound quantitative risk assessments of specific pathogen-
commodity combinations. The work includes an evaluation of existing risk
assessments; a review of the available data and current risk assessment
methodologies, highlighting their strengths and weaknesses and how they
may be applied; provision of examples; and identification of ongoing data and
information needs. 

The following pathogen-commodity combinations are examples of the work
done or ongoing up to March 2005:
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• Salmonella spp. in broilers
• Salmonella enteritidis in eggs
• Listeria monocytogenes in ready-to-eat foods
• Campylobacter spp. in broiler chickens
• Vibrio spp. in seafood
• Enterobacter sakazakii and other micro-organisms in powdered infant

formula
A further aim of JEMRA is to provide guidance on how risk assessment can

be effectively used by risk managers as a decision support tool. It is the risk
manager who will first decide whether a risk assessment would facilitate
his/her task. It is also the risk manager who will be one of the ultimate users of
the outputs from the risk assessment. Therefore, assisting risk managers in
understanding the risk assessment process and its scientific basis is critical to
ensure optimal use of this tool.

Who does the work?

As microbiological risk assessment requires a multidisciplinary approach,
implementing the programme of work of JEMRA requires the input of experts
in a number of fields. FAO and WHO continually strengthen procedures for
designating experts that assure the transparency, excellence and
independence of the opinions delivered. Both organizations want to ensure
that the pool of selected experts includes a diversity of viewpoints and
includes representatives from all geographical regions of the world, including
both developing and developed countries.

Periodically, FAO and WHO will issue a call for experts aimed at identifying
specialists in microbiology, epidemiology, mathematical modelling, public
health, food technology, veterinary medicine, risk assessment and other
relevant areas to participate in a variety of activities required for the provision
of this scientific advice. The specialists may be involved in drafting risk
assessment reports, reviewing the work of drafting groups, and/or participating
in expert consultations.

JEMRA usually meets twice a year with working groups being established
to carry out work between meetings. Final reports are peer-reviewed before
publication. Progress reports are made available while the risk assessment is
ongoing.

International approach to MRA

The Commission defines risk assessment as a scientifically based process
consisting of the following four steps (see Module 4.1):
1. Hazard identification
2. Hazard characterization
3. Exposure assessment
4. Risk characterization 

The risk assessment process is a means of providing an estimate of the
probability and severity of illness attributable to a particular pathogen-
commodity combination. The four-step process enables this to be carried out
in a systematic manner, but the extent to which the steps are carried out will
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depend on the scope of the risk assessment. This can be clearly defined by
the risk manager through ongoing dialogue with the risk assessor.

Carrying out an MRA, particularly a quantitative MRA, is recognized as a
resource-intensive task requiring a multidisciplinary approach. While MRA is
becoming an important tool for assessing the risks to human health from food-
borne pathogens, it is not within the capacity of many, perhaps even most,
countries to carry out a complete quantitative MRA. Yet food-borne illness is
one of the most widespread public health problems, creating social and
economic burdens that countries need to address. Risk assessment is a tool
that can be used in the management of the risks posed by food-borne
pathogens.

On the other hand, risk assessment can also be used to justify the
introduction of more stringent standards for imported foods. Knowledge of MRA
is therefore also important for trade purposes, and there is a need to provide
countries with the tools for understanding and, if possible, carrying out MRA.
This need, combined with the requests for scientific advice of the Commission
and CCFH on MRA, has led FAO and WHO to undertake a programme of
activities to address the issue of MRA at the international level. 

Strengths and limitations of an international approach to MRA

Undertaking MRA at the international level enables the identification of areas
that are similar or common to a particular region or even to all countries. It
enables the identification of available data on a global scale and equally
important, of the areas where knowledge and data are lacking.  Undertaking
this work at the international level results in the provision of valuable
information on particular pathogen-commodity combinations for use by risk
managers at both the national and international levels. At the national level in
particular this should help facilitate optimal use of limited resources.

It is important to recognize that risk assessment at the international level is
substantially different from risk assessment at the national level – it tends to
be more generic in nature, and cannot capture local scenarios and variations
between countries. Therefore, it cannot produce a globally applicable risk
estimate, i.e. one risk estimate valid for all countries. 

Are the results of JEMRA meetings available to everyone?

Yes, they are available to all FAO and WHO member countries and the Codex
Alimentarius Commission, and are also posted on the FAO and WHO Web
sites.

Once finalized, an interpretive summary and technical report of each
pathogen-commodity combination are published in the FAO/WHO
Microbiological Risk Assessment Series. To date the following titles have been
published:
1. Risk assessment of Salmonella in eggs and broiler chickens. Interpretive

summary. 2002. ISBN 92-5-104873-8.
2. Risk assessment of Salmonella in eggs and broiler chickens. Technical

report. 2002. ISBN 92-5-104873-8.
3. Hazard characterization for pathogens in food and water – guidelines.
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2003. ISBN 92-5-104940-8.
4. Risk assessment of Listeria monocytogenes in ready-to-eat foods.

Interpretive summary. 2004. ISBN 92-5-105126-7.
5. Risk assessment of Listeria monocytogenes in ready-to-eat foods.

Technical report. 2004. ISBN 92-5-105127-6.
6. Enterobacter sakazakii and other microorganisms in powdered infant

formula. Meeting report. 2004. ISBN 92-5-105164-X
Further information on JEMRA is available at the FAO and WHO Web sites

(http://www.fao.org/ag/agn/jemra/index_en.stm and
http://www.who.int/foodsafety/ micro/jemra/en/, respectively). .
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