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Physical Quantities and Units
Quantity Symbol Unit Symbol 

Frequency f Hertz Hz 

Electric field strength E Volt per metre V/m 

Magnetic field strength H Ampere per metre A/m 

Current Density  J Ampere per  metre
2
 A/m

2
 

Tesla T 

Magnetic flux density* B 

Gauss G 

Power P Watts W 

Specific Absorption Rate  SAR 
Watt per kilogram or 

milliWatt per gram 
W/kg or mW/g 

Watt per square metre W/m² 

Power density or power flux density  S 

mWatt per square cm mW/cm² 

*Gauss is most commonly used; Tesla is the scientific term.  They are commonly measured 

in units of microtesla (µT) or milligauss (mG). 1 T = 10,000 G; to convert from microtesla 

(µT) to milligauss (mG), multiply by 10. 1 µT = 10 mG; 0.1 µT = 1 mG. 
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ICNIRP 1998 Exposure Tables

Table 6. Reference levels for occupational exposure to time-varying electric and magnetic fields (unperturbed rms values).

The value is power are 5 times more tolerant than Table 7

Table 7. Reference levels for  general public exposure to time-varying electric and magnetic fields (unperturbed rmsvalues)
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FCC Exposure Limits (FCC 2001, OET65C:67) 

Frequency Range MHz 
Electric Field (E)  

(V/m) 

Magnetic Field H 

(A/m) 

Power Density (S) 

(mW/cm
2
) 

30-300 27.5 0.073 0.2 

300-1500 -- -- f/1500 

1500-100,000 -- -- 1 

The limits of IEEE (not ANSI) were updated in 2005 and are shown in the next table.  

 

 

IEEE Maximum Permissible Exposure (IEEE Std C95.1:25, table 9) 

Frequency Range MHz 
Electric Field (E)  

(V/m) 

Magnetic Field H 

(A/m) 

RMS power density 

(S) (W/m
2
) 

100-400 27.5 0.0729 2 

400-2000 -- -- f/200 

2000-5000 -- -- 10 

 

ANSI, FCC and IEEE levels
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Comparison Tables

ICNIRP European Community FCC- USA 

10 MHz–10 GHz; Localised SAR (Head and Trunk) 
Portable Devices; General 

Population/ Uncontrolled  

2.0; averaged over 10 g tissue 1.6; averaged over 1g tissue 

 

Frequency range ICNIRP NRPB UK 
IEEE (until 2005) 

ANSI-USA 

 General Public Adults and Children Uncontrolled 

400 - 1,550   MHz f /200 41 10
–6

 f 
2
 

1,550 - 2,000 MHz f /200 100 

f /150   (W/m
2
) 

 

 

Cellular Handsets,  SAR (W/kg)

Cellular Base-Stations, (W/m2 )
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1998ICNIRP-טבלאות השוואה יחסית ל

Countries Less Tolerant of Risk, with more Stringent Thresholds  

Country Power Density, Relative to ICNIRP 

Switzerland 0.01 

Italy 0.02-0.2 

Poland 0.02 

Luxembourg 0.05 

China 0.08 

Israel  0.1 

Bulgaria 0.12 

Italy 0.02-0.2 

Russia 0.2 

Belgium 0.25 

Greece 0.8 

Countries More Tolerant of Risk, with Less Precautious 

Country Power Density Relative, to ICNIRP 

Canada 1.33 

Japan 1.33 

USA 1.33 

UK (NRPB) 8.2 (Pr. Stewart report…) 

 

WTOhttp://www.who.int/docstore/peh-emf/EMFStandards/who-0102/Worldmap.htm:ראה אתר 
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1998ICNIRPספים של 

אימץ את תקני  EC/1999/519האיחוד האירופי בהחלטת מועצה 1.
ICNIRP1998

.2IEEE יישר קו עם הספים שלICNIRPראהIEEE  2005 Standard 
C95.1-2005  ;ANSI )?(

.בתחומי הסלולרICNIRPמתקן 4/3ב ויפן מקילות "מדינות ארה3.

.לעומת מדינות רבות שמחמירות4.

שליפה מקדמי הגנה  5.
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Conclusions

• Variations reflect the societal concerns, social amplification, the 

acceptance of the precautionary principle, obedience and the 

national tolerability to risk

• The value is reducing with time

• A need to manufacture and to circulate the same cellular handsets 

all over the world

• Globalisation causes identity in SARs for handsets

• The same liberal countries allow higher RF spurious  emissions

• A convergence to 2 hemispheres: Europe regulated by CEPT and 

EU; American standards, led by the US (and Canada).
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Explanations

• Benefits (cellular coverage and electricity) vs costs (human hazards) 

are related also to Geography (mobile comms during winter)

• Scandinavian economy; Northern population is more tranquil and restrained

• Levels in Switzerland and Slovenia were influenced by Italy due to geographical

(and linguistic) vicinity:  a bloc of ultra-precautionary anti- EMF states

• Italian instability, topography and FM pirates 

• Trusting styles may lead to less precaution; less precaution is typical to the 

'innocent until proven guilty' way of thinking: there are no hazards to humans until 

the risks are scientifically proven.

• Common law vs Civil law; Protestantism vs Catholicism (Max Weber “either eat well or sleep 

well” ); Colonialism; Worldviews 

• None of the English-speaking countries applies more restricted limits than 

ICNIRP levels
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הערות כלליות: חוק ותקנות הקרינה 

.  אך נתן משקל יתר לפחדים של חלק מהציבור משידורי אלחוט, החוק חשוב1.

.  פחות חשיפה, יותר אנטנות קטנות. תקשורת אלחוטית מצילה חיים2.

להתייחס כמו אל תחנות אוטובוס3.

, חשוב אך אינו צריך לשמש נורמה משפטית מחייבת'עקרון הזהירות המונעת'4.

.בהפנייה לעקרון כללי שתוכנו אינו מוגדר

הסדרה ותקנות שאינן נתמכות מדעית  גורמות למשק עלויות מיותרות ומסיטה 5.

.משאבים

לכן לא נצליח להוכיח שאין נזקים  . voidאי אפשר להוכיח את האין6.

.או ממנורת נאון, ICNIRPבריאותיים מרמת קרינה 

.ח שטחים פתוחים"הרחקת מתקני שידור וחשמל תהיה ע7.
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הערות טכניות לתקנות  

 לתקנות יש או עלולה להיות השפעה ישירה ומהותית על העלויות

.לכן דרושה הסכמתו של שר התקשורת; למשק התקשורת

'תומך חיים10, מ בבית חולים/וולט 3. נפתר' ציוד תומך חיים  ,

12.5BS ,תקן ישראלי ,FDA200מ/וולט  .

"סף הגנת סביבה"ו" סף חשיפה בריאותי."

ץ"מה10-התייחסות לערכים המותרים מעל ומתחת ל  .

 חיבור סקאלרי אוrms ץ  "מה10-של עצמות שדה מתחת ל
(Effects on nervous system functions, by Current density) 
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ס"י הג"טבלא מוצעת ע
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100kHz – 150kHz 26.1 1.5 - 8.7 0.5 - 

150kHz – 1MHz 26.1 0.219/f - 8.7 0.073/f - 

1MHz – 10MHz 26.1/√f 0.219/f - 8.7/√f 0.073/f - 

10MHz – 400MHz 15.33 0.04 0.6 8.85 0.023 0.2 

400Mhz–2000MHz 0.753√f 0.002√f 3f/2000 0.435√f 0.00115√f f/2000 

2GHz– 300GHz 33.37 0.0885 3 19.29 0.051 1 
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Values- Health (low thresholds)
Health is a supreme value; society needs 

protection and injury prevention;  

precautionary principle. Awareness to 

societal and public concerns. Take 

people seriously, also the ‘electro-

sensitive’. Avoid installing most towers  

in weakest quarters. Fairness and 

property rights. 

Instincts- Business
Base stations should be treated like bus  stations;

_     simplification, efficiency; new technologies advance   

_civilisation. Cost is also a societal concern. My job is 

related to this industry. EMF is a negligible risk; let remain 

in the same level. Cellular is vital

Instincts- Health
Prudence and    safeguards; 

aware man-intervention in 

nature; remember tobacco and 

asbestos. NIMBY syndrome. 

Video Streaming of 3G adds 

unnecessary masts. Sense of 

community. Avoid 

accusations of being out of 

touch about safety. Worst 

case assumptions.

Devaluation of property.

Classifications
Political objectives & 

biases at national and 

local levels. Trust in 

institutions. Hazard 

classification and  

vulnerability of the 

human body. Science 

understanding, risk 

tolerability, perception 

and perceived benefits. 

Technical quality of 

networked services vs. 

societal concerns; 

short-term vs. future 

benefit. Developed vs. 

poor countries.

Profession-dependent. 

How safe is safe 

enough? Is EMF risk 

within the evidence or 

beyond? Public

psyches or real risks? 

To disregard the 

‘electro-sensitive’?

Innocent until proven 

guilty (or inverse)?

Voluntary risk 

(handsets) versus 

involuntary (towers). 

Natural and unnatural 

environments. 

Goal: Minimum RF Human Hazards

Strategies

Means

The media amplifies and attenuates societal concerns.  

Media disseminates information, highlights inconsistencies 

Government funding 

for  scientific research 

Goal: Good cellular coverage and 

electricity supply

Means- Health Means- Business

Promote 

low EMF 

thresholds

High public 

profile, 

manifestations 

against cellular 

towers and 

electric pylons 

Promote high 

EMF 

thresholds

Massive 

financial 

resources

Public 

support

Follow regional  exposure standards or change? 

or

Only engineering constrains in 

installing networked-services; sites 

near consumers

Remove cellular towers, 

transmission lines and electrical 

pylons from populated areas

Zero-Risk approach

Risk Tolerability

RF Human Hazards

Values- Business
Risk is subjective. Obedience 

(US, Canada, Japan vs. Italy); 

trust. Wireless comms save 

lives; RF industry increases 

employment and treasury 

incomes. Laissez-faire;  

minimal regulation. Scientific 

evidence and evaluation are 

needed.   Practicability, save 

public and private money;

proportionality to other risks.    

Consider also the fatalist end-

user; they are the absent voices.

Explain 

the vitality 

of 

networked 

services 
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