
 24 

Biological Effects of Electromagnetic Waves 
 

Masao Taki 
Department of Electrical Engineering, Tokyo Metropolitan University 

(E-mail:taki@eei.metro-u.ac.jp) 
FAX:+81-426-77-2763 

 
ABSTRACT     Possible health hazard of microwave radiation is a crucial issue in 
developing SPS with respect to public acceptance of this new technology. This paper describes 
the current state of scientific knowledge on the biological effects of microwaves.   
     It has been established that excessive exposures to high frequency electromagnetic fields 
can cause thermal damage on human body. Current safety guidelines are based on this 
knowledge. There have been controversies on possible biological effects with some 
“nonthermal” mechanisms. There is no convincing evidence, however, to support the presence 
of any health risks derived from such effects so far.  
     The recent penetration of mobile telephony into daily life stirred up the public concerns 
on the possible health risks of microwaves from cellular telephones and its base stations. 
International and national research programs have been organized in many countries to clarify 
the presence or absence of any health risks due to the exposure to microwaves from mobile 
telephone systems. New data have been obtained which have been focused on this problem. A 
number of results have suggested absence of any adverse health effects, especially of 
carcinogenicity which is the greatest concern of general public. Only one study suggested 
possible carcinogenicity based on a long term animal study. This study is not regarded as 
conclusive evidence, however, but as a study that requires replication with more careful design 
of exposure procedure. A replication study is now ongoing. The current state of knowledge 
suggests that we should just adhere to the safety guidelines which have been published by 
national and international authorities.  
     In spite of the lack of any established evidence of health risks, there are arguments in 
some countries to adopt “Precautionary Principle” in the protection of human body from 
exposure to low level electromagnetic fields. It recommends avoidance from unnecessary 
exposures with minimum cost. This principle has nothing to do with scientific basis. The 
decision should be made on the basis of politics. It should be noted that such decision requires 
precise information dissemination on the risk with quantitative basis. It is important that 
possible exposure to microwaves from SPS is recognized as no unnecessary exposure to achieve 
public acceptance for this technology. 
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Ҙбɖҋ ѹ̈́Ů̀ɾΕƅ ҭĭǍǿBҘбɖҋô 
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ҁɹ͡ҭ̀Ҙбɖҋ
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1.5 – 300 GHz 1 mW/cm2 
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