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WHO's Definition of HealthWHO's Definition of Health

"HEALTHHEALTH is a state of COMPLETE physical, mental and social 
well-being and not merely the ABSENCE of disease or 
infirmity"

(WHO Constitution)
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Non-ionizing radiation Ionizing radiation
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The Present EMF ContextThe Present EMF Context

Increasing EMF human exposure due to 
electricity demand, medical technologies and 
wireless devices

Increasing concern from the public 
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Large and increasingly sophisticated database

Known mechanisms 
Health effects not established below international 
guidelines
Scientific uncertainty … precaution? 

The Present 
Scientific Knowledge

The Present 
Scientific Knowledge
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Established in 1996

Housed in WHO HQ (SDE/PHE/RAD)

A multinational, multidisciplinary effort to create and disseminate information 
appropriate to human health risk assessment for EMF

•To assess health and environmental effects of exposure to 
non-ionizing radiation (0-300 GHz)

•To provide technical assistance in strengthening national 
capacities for the sound management of EMF
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StructureStructure
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EMF: An environmental risk?EMF: An environmental risk?

Science
Risk Assessment

Policies
Risk Management 

Public Concern
Risk Perception
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Laboratory and field 
observations of adverse 

health effects and 
exposures to particular 

agents 

Field measurements, 
estimated exposures, 
characterization of  

population 

Information on 
extrapolation methods 
for high to low dose 
and animal to human 

Risk 
Characterization 

(What is the 
estimated 

incidence of the 
adverse effect in a 
given population?) 

Development of 
regulatory options Hazard Identification 

(Does the agent cause 
the adverse effect?) 

Exposure Assessment 
(What exposures are 
currently experienced 
or anticipated under 

different conditions?) 

Dose-Response Assessment 
(What is the relationship 

between dose and 
incidence in humans?) 

Evaluation of public 
health, economic, 
social, political 
consequences of  

regulatory options 

Agency decisions 
and actions 

RESEARCH RISK ASSESSMENT RISK MANAGEMENT 

US National Research Council, 
Risk Assessment in the Federal Government: Managing the Process. 1983, Washington, DC: National Academy Press 
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WHO EMF Project and ResearchWHO EMF Project and Research

WHO does NOT perform research

WHO does NOT fund research

WHO coordinates research

WHO assesses research
– Scientific workshops
– Health risk assessments
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time

What has 
been done?

• WHO Research reviews
• Health Risk Assessments

What is 
being done?

WHO Research 
Database

What needs to 
been done?

WHO Research 
Agenda

http://www.who.int/emf

WHO and EMF ResearchWHO and EMF Research
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EMF Research AgendaEMF Research Agenda

Funding AgenciesFunding Agencies



/research/agenda/en/index.htmlemf-peh/inthttp://www.who.
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RESEARCH 
Balance of studies needed

http://www.niehs.nih.gov/emfrapid/booklet/emf2002.pdf
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• EHC 16 Radiofrequency and microwaves (1981)
• EHC 35 Extremely low frequency (ELF) fields (1984)
• EHC 69 Magnetic fields (1987)
• EHC 137 Electromagnetic fields (300 Hz-300 GHz) (1993)

Environmental Health Criteria
Electromagnetic Fields

Environmental Health Criteria
Electromagnetic Fields
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Environmental Health Criteria
Electromagnetic Fields

Environmental Health Criteria
Electromagnetic Fields

RF Fields
2010 

2006
2007
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TimingTiming

INTERPHONE multinational
epidemiologic study

IARC evaluation of carcinogenic
risks to humans from RF 

WHO assessment of all 
health risks to humans from RF 
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Key issues
Static fields
Key issues
Static fields

For static magnetic fields, acute effects only 
likely when movement in the field (motion of a 
person or internal body movement)

– above 2 T, vertigo and nausea, and sometimes a 
metallic taste in the mouth and perceptions of light 
flashes. 

Static magnetic fields exert forces on moving 
charges in the blood, such as ions, generating 
electrical fields and currents around the heart 
and major blood vessels that can slightly impede 
the flow of blood

No well-conducted epidemiological or long-term 
animal studies
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Residential Sources

Key Issues
Extremely Low Frequency Fields

Key Issues
Extremely Low Frequency Fields

In 2002, IARC classified ELF magnetic fields as 
"possibly carcinogenic to humans" based on 
epidemiological studies of childhood leukaemia. 

– Further studies published after 2002 have not altered this 
classification.

A number of other adverse health effects have 
been investigated for possible association with 
ELF magnetic field exposure. 

– scientific evidence supporting an association is much 
weaker than for childhood leukaemia

– in some instances (e.g. cardiovascular disease or breast 
cancer) evidence sufficient to give confidence that these 
fields do not cause them
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Key Issues
Radiofrequency Fields

Key Issues
Radiofrequency Fields

"From all evidence accumulated so 
far, no adverse short- or long-term 
health effects have been shown to 
occur from the RF signals produced 
by base stations. Since wireless 
networks produce generally lower RF 
signals than base stations, no 
adverse health effects are expected 
from exposure to them"

Fact sheet no. 304 (May 2006)

Wi-Fi 
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Elderly ?

Children ?

Sick ?

Sensitive ?Workers ?

Workers ?
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Research ProgrammesResearch Programmes

Trans-national 
– Joint yearly International Research Program meeting (Brussels, Nov 2007)
– Europe (EC, FP6, FP7, EMF-NET, …)

National programs
– Variations due to public interest/concern and national expertise
– Funding sources (government, industry)
– Funding envelope variable

– UK, France, Switzerland, Brazil, Germany, Denmark, Australia, Sweden, 
Finland, South Africa, Netherlands, Japan, Korea, China, …

Industry-funded research programs

Individual research programs
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Norms, Standards and GuidelinesNorms, Standards and Guidelines

Emission standards have 
specifications that limit the EMF 
emissions from devices

Exposure standards have 
specifications that limit EMF 
exposure to people
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Relevant Authorities
Non-governmental and international organizations

Relevant Authorities
Non-governmental and international organizations

Emission standards Exposure standards
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Relevant Authorities
National bodies

Relevant Authorities
National bodies

Ministry of Health
Ministry of Labour 
Ministry of the Environment
Ministry of Transport
Ministry of Energy
Ministry of Telecommunications
….
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Relevant Authorities
Provincial and local level
Relevant Authorities
Provincial and local level

Dispense building and planning permits

Direct contact with public and operators

May introduce further conservative measures based on politics 
rather than science

Rapport 
"Téléphonie mobile et santé"

www.senat.fr
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WHO and STANDARDSWHO and STANDARDS

WHO does NOT develop EMF standards 
– ICNIRP, an NGO in formal relations with WHO, develops 

international guidelines for human protection from EMF exposure

The EMF Project facilitates international consensus on 
standards

Most countries with EMF radiation protection 
programmes are involved in the EMF Project 
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Model LegislationModel Legislation

To assist countries without 
appropriate legislation to protect 
their population from EMF

Uses international standards for 
exposure and emission limits

Model Act and 

Model Regulation

Explanatory Memorandum

http://www.who.int/peh-emf/standards/emf_model/en/index.html
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Model LegislationModel Legislation

Purpose
– to establish limits on human exposure to EMF that will provide protection 

against known adverse health effects from any installation or device emitting 
such fields

Scope
– Minimum requirements for the protection of the public and workers
– EMF frequency range 0 to 300 GHz

EMF limits:
– Adoption of ICNIRP guidelines as exposure limits
– Minister to introduce the necessary regulations and to ensure compliance
– Uniform application of the Act across the national jurisdiction
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Model Legislation (cont'd)Model Legislation (cont'd)

Compliance
– Range of options that the Minister may consider appropriate 

(surveillance, mitigation, measurement, penalties,..)
– Establish or nominate an agency to administer compliance

Enforcement
– Owner of installation to ensure compliance in public places and 

to provide training to workers (else general public status)

Record keeping
– Maintenance of records of exposure measurements
– Information provision as appropriate
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www.who.int/emf
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ChallengesChallenges

Technologies on the market before health evaluation

Lack of harmonization in standards

Public concern
– Need for scientists and decision-makers to communicate with all 

stakeholders
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Practical RecommendationsPractical Recommendations

Adopt international health-based standards

Ensure compliance with standards

Establish a public information program

Dialogue with stakeholders before installing siting 
new facilities
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Risk Analysis 
Translation 
Evaluation 

Characterization 
Implementation 
Communication 

Economics 
Research 

Test Hypotheses 
Interpretation 

 
Society 
Decision 

Cost/Benefit 
Set Priority 

Risk 
Management 

Communication 

Science 
Research 

Test Hypotheses 
Interpretation 

Risk 
Assessment Benefit 

Assessment 

Evidence-based decision making for environmental health: 
Improving risk analysis
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The International EMF Project
Radiation and Environmental Health

Public Health and Environment
World Health Organization

21 Avenue Appia
CH-1211 Geneva 27

Switzerland

int@who.emfproject: email
emf/int: www.who.website
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Many countries currently 
considering new EMF 
standards
Concerns about public 
safety and anxiety about 
increasing EMF exposures 
from new technologies 
Large differences between 
national standards

Framework for Developing EMF Standards
Motivation

Framework for Developing EMF Standards
Motivation

http://www.who.int/peh-emf/standards/framework/en/index.html
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