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THERMAL EFFECTS?THERMAL EFFECTS?

The possibility of thermal effects due to the close proximity of the 
antenna to the head has been the first concern of scientists, 
triggering wide and sophisticated research.

Seminario ITU - Buenos Aires, Argentina, 16-17 December 2010



NUMERICAL MODELSNUMERICAL MODELS

Fixed antennas
(Radio Base Stations) Mobile phones
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EXPERIMENTALEXPERIMENTAL
TESTSTESTS
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EVALUATION OF THERMAL EFFECTSEVALUATION OF THERMAL EFFECTS

Energy Absorption (SAR) Temperature
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CONCLUSIONS ON THERMAL CONCLUSIONS ON THERMAL EFFECTSEFFECTS

The increase of temperature at the outer ear is of the order of 
0.1-0.2 °C.

Such increase is well below the basis for the international limits 
(1 °C)

It is also lower than normal physiological changes (e.g. due to 
physical activity) and is easily compensated by 
thermoregulation.

Seminario ITU - Buenos Aires, Argentina, 16-17 December 2010



““THERMALTHERMAL”” EFFECTS OF EFFECTS OF 
MOBILE PHONESMOBILE PHONES
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HOW DOES MOBILE TELEPHONY WORK?HOW DOES MOBILE TELEPHONY WORK?
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NONNON--THERMAL EFFECTSTHERMAL EFFECTS

With regard to non-thermal interactions, it is in principle impossible to 
disprove their possible existence but the plausibility of the various non-
thermal mechanisms that have been proposed is very low. 

In addition, the recent in vitro and animal genotoxicity and 
carcinogenicity studies are rather consistent overall and indicate that 
such effects are unlikely at low levels of exposure.
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MUSCAT ET AL (2001)MUSCAT ET AL (2001)
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INSKIP ET AL (2001)INSKIP ET AL (2001)
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JOHANSEN ET AL (2001)JOHANSEN ET AL (2001)
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TOTAL NUMBER OF CALLS (TOTAL NUMBER OF CALLS (XX 100)100)

• glioma
• meningioma
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CUMULATIVE TIME OF USE (HOURS)CUMULATIVE TIME OF USE (HOURS)

• glioma
•meningioma
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HOW DOES MOBILE TELEPHONY WORK?HOW DOES MOBILE TELEPHONY WORK?
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BIBI--DIRECTIONAL EXCHANGE OF ENERGYDIRECTIONAL EXCHANGE OF ENERGY

Which are the proportions?
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BASE STATIONS vs HANDSETSBASE STATIONS vs HANDSETS

Local SAR due to exposure to the hanset during a call is

orders of magnitude (typically 100 to 1000 times) lower

than SAR from exposure to base stations in realistic

conditions.
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EXPOSURE CLOSE TO A RBSEXPOSURE CLOSE TO A RBS
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NEW ZEALANDNEW ZEALAND

• The National Radiation Laboratory has measured 
exposures around many operating cellsites. 

• Maximum exposures in publicly accessible areas around 
the great majority of sites are less than 1% of the public
exposure limit in the Standard. 

• Exposures are rarely more than a few percent of the limit, 
and none have been above 10%.
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COMMON APPROACH COMMON APPROACH 
OF NORDIC AUTHORITIESOF NORDIC AUTHORITIES

The exposure to the general public from base stations is 

extremely low, normally 100 to 10 000 times lower than the 

ICNIRP guidelines and very much lower than the exposure 

from the handsets.
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THE NETHERLANDSTHE NETHERLANDS

The Committee considers the likelihood of health problems
arising in work and residential areas near GSM 900 and DCS 
1800 base stations due to exposure to electromagnetic fields 
originating from the antennas, extremely small. 
The field strengths are always considerably lower than the 
health-based exposure limits proposed by the Health Council and 
other organizations. 

GSM Base Stations, June 2000
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FRANCEFRANCE

Overall, there is no evidence, at the date, of increase in 
cancer incidence around high-power emitters and, a 
fortiori, around base stations

French Senate, 2001
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SPAINSPAIN

In accordance with previous conclusions, this Board 
considers that, at current emission strengths, at the distances 
calculated according to criteria of the EU Recommendation 
and on the basis of current available scientific evidence, cell 
phone antennas do not represent a public health hazard. 

Electromagnetic Fields and Public Health

Seminario ITU - Buenos Aires, Argentina, 16-17 December 2010



AUSTRALIAAUSTRALIA

No adverse health effects are expected from continuous
exposure to radiofrequency radiation emitted by the 
antennas on mobile telephone base station towers

Mobile Telephone Communication Antennas: Are They a 
Health hazard? Fact Sheet No. 4
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NEW ZEALANDNEW ZEALAND

•Is it safe to live near a cellsite?

•Yes. Measurements carried out by NRL around several dozen
cellsites have shown that maximum exposures are typically
about 1 or 2% of the exposure limit recommended in New 
Zealand and international exposure standards. In most areas
they are less than that. No health effects are anticipated at such
low exposures.

•www.nrl.moh.govt.nz/faq.html
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SWEDENSWEDEN

To summarize, mobile telecommunications base stations
do not constitute a risk regarding radiation protection.

Radiation from Mobile Telecommunications Base Stations, 
SSI, 2001
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In Stockholm

Inside the
Karolinska Hospital

WHERE IS THIS ANTENNA?WHERE IS THIS ANTENNA?
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Over the
WHO Headquaters

Building

In Geneva

AND THIS ANTENNA?AND THIS ANTENNA?
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CAUTIONARY MEASURES?CAUTIONARY MEASURES?

There has been a srong social pressure for the adoption of precautionary

measures.

While several protection agencies have suggested simple, low-cost actions to

be adopted by individuals to reduce personal exposure, some governments

and local authorities have adopted limits different from international

recommendations.

Other precautionary measures include minimum number of base statios, 

relocation ouside inhabited areas, etc.
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SCIENCE AND CAUTIONARY MEASURESSCIENCE AND CAUTIONARY MEASURES

A principle requirement is that such policies be adopted only under the 

condition that scientific assessments of risk and science-based exposure

limits should not be undermined by the adoption of arbitrary cautionary

approaches. That would occur, for example, if limit values were lowered to

levels that bear no relationship to the established hazards or have

inappropriate arbitrary adjustments to the limit values to account for the extent

of scientific uncertainty.

WHO 2000
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MOTIVATION FOR CAUTIONARY MOTIVATION FOR CAUTIONARY 
MEASURESMEASURES

Are precautionary measures adopted in some countries at either

national or local level motivated by

• Adverse effects on health?

or

• Public anxiety and protest?
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A HEALTH PROBLEMA HEALTH PROBLEM
OROR

A SOCIAL PROBLEM?A SOCIAL PROBLEM?
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• Public protection against EMF
• Recommendations to Member States

•

•

Facing Health issues

• Compulsory standards
• Science-based measures

Facing public concern

• Separate voluntary standards
• Precautionary measures

WHO RECOMMENDATIONSWHO RECOMMENDATIONS
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EFFECTIVENESS OF MEASUREMENTSEFFECTIVENESS OF MEASUREMENTS

Any measure adopted, including precautionary measures, must
be effective for its specific purpose.

• Measures aimed at reducing health risks must be evaluated
based on the health benefit

• Measures aimed setting down public concern must be
evaluated based on the reduction of controversies
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REDUCTION OF EXPOSURE?REDUCTION OF EXPOSURE?

• The exposure from mobile phone is much more important than exposure to 

base stations

• Power emitted by mobile phones is controlled by the adaptive power control 

(APC) 

• An increased distance from the base station results in little or no reduction 

of the environmental level of electromagnetic fields and in a significant 

increase of power emitted by the phones
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EFFECTIVENESS OF CAUTIONARY MEASURESEFFECTIVENESS OF CAUTIONARY MEASURES
THE CASE OF BASE STATIONSTHE CASE OF BASE STATIONS

Locating base stations far away from high-traffic areas or reducing their

number may greatly increase users’ exposure, due to the high power

necassary for distant communication and the high rate of handovers, 

respectively
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DISTRIBUTION OF POWER LEVELSDISTRIBUTION OF POWER LEVELS
FROM MOBILE PHONESFROM MOBILE PHONES
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AVERAGE OUTPUT POWERAVERAGE OUTPUT POWER
OF MOBILE PHONESOF MOBILE PHONES

Location Average
power at
900 MHz

Average
power at
1800 MHz

% of samples
per call made
at max power

% of calls
made entirely
at max power

Australia
Denmark
Finland
France
Germany
Isral
Italy
New Zealand
Sweden
UK North 1
UK North 2

134.8
160.5
167.8
152.4
155.7
92.3
162.8
170.6
118.2
118.3
157.8

64.8
64.1
88.3
81.5
79.1
47.2
74.9
69.2
51.1
74.7
73.9

35.3
36.8
60.3
52.0
54.4
23.7
45.7
54.2
31.6
45.6
50.5

14.7
18.3
32.1
25.3
38.5
10.1
26.7
39.0
17.2
26.3
32.9

Total 132.4 64.5 39.4 21.3
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PRECAUTIONARY LIMITSPRECAUTIONARY LIMITS
AND WORRIESAND WORRIES

• Adoption of very restrictive and arbitrary EMF exposure limits by
countries tends to increase public concern rather than reducing
worries and controversies.

• Difference betwen limits tends to create confusion and mistrust of
authorities.

• Choosing exposure limits that cannot be justified, either
scientifically or logically, have already created some mistrust of the 
science, and in the authorities.

• Cognetti Commission (Italy), 2002
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THE VICIOUS CIRCLETHE VICIOUS CIRCLE

Perception

Precaution
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THE FRENCH EXPERIENCETHE FRENCH EXPERIENCE

The group of experts recommend that ‘sensitive’ buildings
(hospitals, day care centers, and schools), located less
than 100 metres from a base station, should not be directly
in the path of the transmission beam. 

Zmirou Report, 2001
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EXPECTED EFFECTS ON RISK PERCEPTIONEXPECTED EFFECTS ON RISK PERCEPTION

The group of experts feel that, if operators apply these measures, 
public fears, especially those of parents concerned by their children's 
exposure in school, will be allayed, especially keeping in mind that, 
in view of the exposure levels observed, the group of experts does 
not back the hypothesis that there is a health risk for populations 
living in the vicinity of base stations.

Zmirou Report, 2001
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OBSERVED EFFECTS ON RISK PERCEPTIONOBSERVED EFFECTS ON RISK PERCEPTION

The recommendation of the 2001 Report, aiming at reassuring, 
resulted in the opposite effect. 

Therefore, the expert group does not maintain the need for this
concept of “sensitive site” for base stations.

Such conclusion specially applies to schools, where the risk
perception is the highest.

AFSSE 2003
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REDUCTION OF WORRIES?REDUCTION OF WORRIES?
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WIEDEMANN ET AL. 2005WIEDEMANN ET AL. 2005
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THE CRUCIAL QUESTION:THE CRUCIAL QUESTION:
SAFE OR DANGEROUS?SAFE OR DANGEROUS?

• Are radiofrequency electromagnetic fileds a health risk?

• Is mobile telephony a health risk?

• Are radio base stations a health risk?

The proof of total safety does not exist

Science can never prove the negative
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WHO WHO –– INTERNATIONAL EMF PROJECTINTERNATIONAL EMF PROJECT

www.who.int/emf
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FACT SHEETSFACT SHEETS
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NEED FOR A NEED FOR A 
DIALOGUEDIALOGUE
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THANK YOUTHANK YOU

FOR YOUR ATTENTIONFOR YOUR ATTENTION

Seminario ITU - Buenos Aires, Argentina, 16-17 December 2010


