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INTRODUCTION

Several health effects of exposures to radiofrequency and microwave electromagnetic fields are well known and
documented by a wide scientific literature. Although doubts still exist about the possibility of long-term effects
of chronic exposure to low intensity fields, a vast agreement has been reached in the scientific community about
the pathologies associated to exposures to relatively intense fields.

On the basis of this consensus, protection norms and guidelines have been issued, either by international
organizations(!-2> or by health Authorities of individual Countries. In Italy, a regulation in this area has been
urged for years by health operators, by scientists, and even by the industry. At the moment, two national
Commissions, set up by the Ministry for the Environment and the Ministry of Health, are developing standards
for the protection of the general population and workers, respectively.

In the meantime, some Regions (Pedmont, Latium, Abruzzo and Venetia) have enforced own regional laws,
to face in particular the problems posed by the exposure of the public to electromagnetic fields radiated by radio
and TV broadcasters.

A number of surveys carried out by various agencies have shown in fact that these plants give rise, in several
circumstances, to fields exceeding the limits recommended by international organizations. That is due either
to the proximity of individual antennas to houses or residential areas, or to the concentration of several
broadcasters at the same site.

Since the space distribution of the power radiated by an antenna can be calculated theoretically, detailed
information on the siting and the technical characteristics of each plant would allow an a priori evaluation of
possible exposures and help to identify critical situations.

RADIO AND TV BROADCASTING IN ITALY

Differently from most other Countries, no strict limits have been posed in the last decades to the private activity
in broadcasting, the only licencing procedure being related to the assignment of transmission frequencies. At
the same time, no specific policy has been adopted, neither at the governmental nor at the local level, for the
siting of antennas.

As a consequence of such deregulation, a large proliferation of antennas, for both local and long-range
broadcasting, has taken place. For obvious reasons, plants are preferentially located at most favourable sites,
such as hills and other panoramic areas. Large clusters of antennas frequently occur, which may give rise to
a relevant environmental and health impact.

The fact that the only licencing procedure is under the responsibility of the Ministry of Telecommunications
makes the control of these plants difficult. Environment and health Authorities may in fact be not aware of the
technical characteristics, and sometimes even of the existence, of individual broadcasters.

To face these problem, a national archive of radio and TV broadcasters has been created, specifically aimed
at health and environment impact evaluations.
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THE NATIONAL ARCHIVE OF BROADCASTERS

A pilot database has been first realized by the Department of Physics and Environment Protection of the
Hygiene and Prevention Service (PMIP) of the Province of Como (Lombardy).

Information on the siting and the technical characteristics of individual plants was obtained by on-site
inspections, or provided by the local technical service of the Ministry of Telecommunications.

The database turned out to be a very useful tool for the identification of critical situations in the Province.

Based on the results of this experience, a national project was started in cooperation between the PMIP of
Como and the National Institute of Health (ISS), aimed at developing a nationwide archive of radio and TV
broadcasters.

Input data, regarding all licensed plants, were kindly provided by the Ministry of Telecommunications.

According to the project, subsets of the database have been realized and are being distributed, together with
the management software, to each of the 20 Italian Regions. These will operate in tight connection with ISS,
for a continuous update of the information and for global analyses, while the identification of critical situations
and the consequent actions are the responsibility of local Authorities.

The archive is included in the National Statistical Plan of the Italian Statistical Institute (ISTAT).

ORGANIZATION OF THE ARCHIVE

The national database is installed on a computer Apple Macintosh and is managed by a special software based
on the application program FileMaker Pro. Regional archives can be managed by the same software, either in
Macintosh or in DOS-Windows environment.

Broadcasters are classified by Region, and further subdivided by Province. Each data set is divided in turn into
two parts, for radio and TV emitters, respectively.

In each record, identification data, including the location of the plant, are separated by technical data, which
contain the information relevant for the distribution of electromagnetic fields.

The dimension and structure of the archive are summarized by the following figures:

number of records 56101

number of fields per record
text
numeric (input)
numeric (calculated)
summary data

storage requirement

DATA ANALYSIS

109
17
46
45

1

150 MB

A global evaluation of data indicates that 56101 broadcasting plants have been licensed, almost equally divided
into TV (28769) and radio (27332) stations. The distribution of broadcasters by Region is shown in Figs. 1
and 2.

We are not aware of similar data for other Countries, and no direct comparison is therefore possible. However,
based on the sparse indications in the literature, it appears that the number of emitters in Italy is extremely high,
and possibly unprecedented in the world.

In spite of remarkable, and well known, social differences among different areas of the Country, there is no
clear distinction in the distribution of broadcasters in northern or southern Regions. That is even more apparent
if the density of antennas is considered, with respect to the population or to the area of individual Regions.

Taking into consideration the total number of emitters (radio and TV), the number of antennas for 1000
inhabitants ranges from 0.66 in Campania to 3.39 in Trentino - Alto Adige and even to 8.95 in Valle d'Aosta,
whereas the number of emitters per square kilometer ranges from 0.07 in Sardinia to 0.68 in Liguria.
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The differences among individual regions seem to be mainly related to geographic conditions, and to orography
in particular. That accounts for the high number of antennas in the Alpine Regions such as Valle d'Aosta.

Fig. 1: Distribution of radio broadcasters over the Italian territory.

Fig. 2: Distribution of TV broadcasters over the Italian territory.
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In Fig. 3, the distribution of emitters according to the nominal radiated power is shown. Although the data are
not completely reliable, and require to be carefully checked, they clearly indicate that a relevant number of very
powerful stations exists, which may give rise to significant exposures of the population if not adequately
designed and located.
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Fig. 3: Distribution of broadcasters according to the radiated power.

FUTURE DEVELOPMENTS

As already mentioned, subsets of the database have been created and are being distributed to the individual
Regional Authorities. The Regions which have so far joined the project cover about half of the Country.

In the meantime, improvements of the application software are being realised or planned. In particular, a link
of the database to a national archive of population is under test. A research program, involving different
institutions, has been proposed for the development of computer programs that allow the real-time calculation
of the power distribution around the antennas, using as input data the technical information in the data base.

The archive is expected to be a useful tool not only for the identification of specific situations requiring
remedial actions, but also for the development of a new policy in the field of broadcasting, that takes into
adequate consideration the protection of the environment and of the human health.
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