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Abstract: In Spain, there is significant opposition to the building of new base
stations for cell phone communications. Since 1999, this situation has led most
local councils to declare a moratorium on new aerials in cities and villages.
In the meantime, following European Union recommendations, state agencies
developed several regulatory norms and laws, and asked for scientific evidence
about their potential health effects. However, despite this, many local councils
maintain the moratorium. This article describes the interrelationships between
the different social agents involved in the whole process, and shows how a kind
of ‘precautionary principle’ is applied by local councils but without any clear
intention on their part. I focus in this analysis primarily on the case of the
autonomous region of Catalonia (Spain).
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1 Introduction

As in other countries, the recent rise in the use of cell phones has led to an increase in
public concern over the possible effect of electromagnetic fields (EMF) on human health
in Spain. This concern has led many members of the public to express their disagreement
over the siting of cell phone antennae near their homes, and to demand government
measures regulating the technology. Public demonstrations outside council buildings
or telephone operator headquarters, local petitions, the establishment of groups and
associations of affected citizens, and the organisation of conferences and talks on the
possible effects on health of electromagnetic fields, are just some of the activities taking
place in numerous cities and towns.
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The article will describe how these social conflicts have developed in Spain, and more
specifically in the Catalonia Autonomous Community, to the point where precautionary
measures (preventative regulations, moratoriums, and others) have been adopted by state
institutions, in particular local councils. The Spanish state is divided into 17 autonomous
communities, each one with its own autonomous government with a number of political
and administrative responsibilities that enable them to regulate certain activities. The
Catalonia Autonomous Community is in the northeast portion of the Iberian peninsula;
it has six million inhabitants, and within this territory, its government (the Generalitat)
is the authority responsible for the environment and public health. This article presents
some of the results of the exploratory research on the social response to cell phone
antennae commissioned by the Institut d’Estudis de la Seguretat (Institute for Safety
Studies).1 The research involved a number of interviews with stakeholders representing
the three main social groups involved in the conflict2 and an analysis of the most
important documents produced by these groups on the issue. In short, it is a work of
exploratory research whose aim is to describe the development of the issue, in order to
understand the apparently strange behaviour of the different social actors (companies,
government, and the public) on the issue.

2 The risks of EMFs and the precautionary principle

Traditionally, risk management relies on scientific evaluation in order to obtain the
most objective data possible as the basis for decision making. However, in the case of
cell phone EMFs, there is still a large degree of uncertainty surrounding the scientific
research. Thus, to date, adverse effects have only been proved in cases of intense
exposure, and little solid proof of harm has been found at the environmental exposure
levels experienced by most members of the public (Vecchia, 2001). The most visible
effects of EMFs on health are thermal effects and these have been shown only to be
present above certain exposure levels and depend on the EMF frequency.3 However,
detecting possible long-term effects of chronic exposure to EMFs, even at low levels, is
a more complicated issue. Researchers tend to agree that these types of effects, such
as cancers, alteration of DNA, or cognitive alterations, cannot be rejected a priori, but
require further, more extensive research. In brief, the difference between the characteristics
of EMFs and other technologies lies in the large degree of uncertainty over their possible
risks, both in terms of proving that they are indeed harmful to health (epidemiological
and laboratory studies) and in explaining how this might occur (finding a plausible
mechanism that links EMFs to health problems).

Science evolves to the extent that it is able to respond to the challenges of the day, and
the complexity and changing nature of the problems associated with environmental and
technological risks has added an element of unpredictability, of incomplete control over
phenomena, and the need to recognise a range of legitimate perspectives when taking
decisions. Funtowicz & Ravetz (1992) maintain that the new environmental and risk
issues have certain peculiarities that differ from traditional scientific problems: they are
new, complex, and variable problems that operate on a larger spatial and temporal scale,
and for which the available data are frequently insufficient to measure and understand.
Paradoxically, it is on the basis of such uncertain scientific data that urgent political
decisions often have to be taken. How can reasonable and legitimate decisions be made?
The precautionary principle may represent a possible answer to this question.
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The precautionary principle does not have a single definition; indeed it has been
defined in a number of ways, depending on when and where it has been proposed (e.g.
the Swedish Environmental Protection Act of 1969; German legislation on acid rain or
pollution of the North Sea in the1970s; the European Union Maastricht Treaty (1992);
the United Nations Conference on Environment and Development at Rio de Janeiro
(1992); or the Communication from the Commission of the European Communities on
the precautionary principle (2000), among others). The range of definitions is so wide
that ‘the precautionary principle may be adopted when there is ‘sufficient evidence’ that
an action or substance is harmful; when there is no conclusive scientific proof; or when
the substance or action has been suggested as a possible cause’ (Kheifets et al., 2001).
Thus, its implications may range from the adoption of simple preventative measures to
the elimination of the technology in question when there are suspicions that it may cause
serious or irreversible harm.

Whatever the case, politicians today ‘work with more democratic institutions, and
are accountable to a better-educated and more involved citizenry, which can have good
access to information from the internet. Globalisation and free trade issues add further
complications, as does the emerging science of complexity and chaos, which can require
more humility and less hubris in science. It is in these circumstances of trying to
prevent potentially serious and irreversible effects, without disproportionate costs, that
the precautionary principle can be useful.’ (Harremoës et al., 2002)

From the theoretical point of view, in any conflict relating to environmental risks at
least three main actors may be identified:

• The risk generators: in this case, the cell phone operating companies, who are
interested in promoting and spreading the technology for company profit.

• The people affected: in this case, members of the general public who consider
themselves harmed by the installation of antennae, whether in economic,
environmental, or health terms.

• The people responsible for guaranteeing safety levels: in this case, public
institutions, such as national, regional or local government.

Often different interests and motives may be distinguished within these groups of social
actors, rather than a single unifying structure, but in general, they adopt similar positions
in relation to the conflict structure. Furthermore, in this particular case, there is another
group that has played a fundamental role: scientists. Scientific experts may be linked
to any of the three previous groups, which is why they are mentioned separately. Also,
the media may be considered part of the system of interrelations, through its role in
promoting, spreading, or mitigating environmental conflicts. The media make invisible
risks visible and provide individuals with information that enables them to link risk
factors to certain effects or damages. Thus, it also contributes to defining the risk.

The existence of risk implies the possibility of damage or harm occurring (the
probability of which is at times calculable). This damage or harm may arise in a number
of different areas: it could be health, environmental, or material damage, but also social,
cultural, or political, among others. Thus, when managing a risk, the main priority is not
always to prevent or minimise possible harm to the environment or health; it may also
involve preventing other adverse effects: economic, political, social, psychological and
others. This article attempts to illustrate how state institutions, in managing technological
risks, have applied the precautionary principle with the intention of solving problems that
go beyond public health protection.
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3 The response from cell phone companies

Although mobile phones started operating in Catalonia and Spain at the beginning of the
1990s, it was not until 1995, with the liberalisation of the telecommunications market
(previously a state monopoly) that a rapid expansion in infrastructure took place, which
was required for the new operators to provide services. In a new market, more antennae
meant more customers, leading to fierce competition between the companies.
Furthermore, cell phone communications is a highly strategic sector politically and
economically and the adjudication of licences through public tender by the Spanish
Government (the Ministry of Public Works) required the operating companies to provide
a minimum level of service in a brief period of time, thereby increasing pressure
to develop an infrastructure and antennae network. Telefónica Móviles was the first
company to start developing its antennae network (mostly from the middle of 1995 to
the end of 2000), then came Airtel (now Vodafone) (particularly between October 1995
and 1999), followed later by a third company, Amena, (whose spread was particularly
extensive between January 1999 and November 2000). And there is yet a fourth company,
Xfera, with a UMTS (Universal Mobile Telecom System) technology cell phone licence,
which has not yet started to operate (but which tried to start installing its antennae in
January 2001).

The fierce competition and initial inequality between these companies meant that the
installation of ground antennae was not always carried out within legal limits. Thus, it
was frequent, especially in the early years, for antennae to be installed without municipal
licences or without informing residents (as a number of interviewees from both the
companies and government have admitted).

Cell phone operators (and other companies linked to the sector) were seriously
concerned by the alarm of the general public and the consequences this had on plans
for company development. Faced with a lack of nation-wide legislation, the operating
companies drew up a joint code of self-regulation in July 2001, whose introduction began
with the following sentence:

“In response to the state of opinion regarding cell phone infrastructure, the
operators providing this service in Spain hereby commit themselves to self-regulate
their activities in the development of the network. This document contains the
commitment by cell phone operators to develop the network with the aim of
guaranteeing the health of the general public.” (ANIEL, 2001)

This self-regulation and good practice code included radio emission restrictions and
exposure limits, and a request to government for regular health evaluations of sources of
EMF emissions. As can be seen, this was an attempt to engender public trust and an
image of transparency over information on possible health risks.

Throughout this period the companies in the sector repeatedly demanded regulatory
legislation in order to demonstrate the legality of their activities in disputes with local
councils and private individuals over the location of antennae. However, when the
regulations were drawn up they were both confused and based on relatively arbitrary
criteria. In fact, they added to public confusion and further impeded the development of
cell phone networks, at the same time as a new generation of telephones was being
developed (UMTS technology, planned in Spain for the middle of 2004), which required
major changes to existing antennae and a possible extension of existing coverage. This
was a matter of serious concern for the growth of business of these companies.
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4 The response from state institutions

4.1 The European Union

On 12 July 1999, The European Union Council of Health Ministers published a report on
the exposure of the general public to EMFs, including static fields, extremely low frequency
(ELF) fields, and radiofrequency (RF) fields, covering a range of frequencies from 0
Hertz to 300 Gigahertz (European Union Council, 1999). This report recommended that
European Union member states adopt a number of measures to establish a framework of
basic restrictions and reference levels (based on those few effects on the health that had
been well studied, such as thermal effects) that would enable a practical evaluation of
exposure to be carried out.

4.2 The Spanish Government

In Spain in the year 2000, the Environmental and Work Health Authority (Public Health
and Consumer Affairs Authority, Ministry of Public Health and Consumer Affairs) set up
a multi-disciplinary committee of independent scientists to carry out a comprehensive
review of the international epidemiological literature and to produce a technical report on
cell telephones EMFs and their possible effect on public health. This expert committee
concluded that, according to the available scientific knowledge, exposure to EMFs did
not produce adverse effects on health, within the limits established by the European
Union Council of Health Ministers recommendations (1999/519/CE), and therefore,
these recommendations were enough to guarantee that cell phone antennae and terminals
did not pose a health risk to the general public (Ministry of Public Health and Consumer
Affairs, 2001). However, they also added that in accordance with the precautionary
principle and despite the absence of evidence of harmful effects on health, epidemiological
and health checks should be established in order to monitor medium and long-term
exposure to radiomagnetic fields; clear information should be provided to the consumers
and citizens, and intense EMF should be avoided in some special places (such as schools,
hospitals or public parks).

Finally, in September 2001 the Spanish Government (through the Ministry of Health
and Consumer Affairs) developed a legal framework for the regulation of cell phone
infrastructure (Royal Decree 1066/2001, 28th September), in which regulations were
approved establishing public radio protection conditions, restrictions on radiated emissions,
and protective measures for radio emissions. This legislation regulated the authorisation,
planning, and inspection of radio installations, set exposure limits (the same as those
recommended by the European Council in 1999) and made a detailed study of radio
exposure a requirement for new applications for antenna installation authorisation.

4.3 The Catalan Government

In May 2001, a few months before the Spanish Government passed its legislation, the
regional Catalan Government, approved another set of regulations on the same issue
(Decree 148/2001, 29th May, environmental regulation of cell phone and other radio
communication installations), with the aim of regulating possible EMF-generating radio
communication installations located in Catalonia. Through this Decree, the Catalan
Government set reference levels and protective distances for the public that were higher
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than those contained in the European Union Recommendations and, therefore, also
higher (more restrictive) than those later set by the Spanish government. The decree also
established a system of urban planning regulation for the location of new antennae and
made application for a municipal permit (environmental licence) a requirement. Finally,
it also proposed that local councils could impose more stringent regulations in certain
aspects relating to cell phones, in accordance with municipal powers for protecting the
public, healthcare, the environment, town planning and housing.

4.4 Catalan Local Government

Before 2001, when there was still no state or regional regulatory legislation in place
regarding the issue, and under growing public pressure, many Catalan local councils (as
in the rest of Spain) decided to take action in response to public concern. In general, there
were three main types of response:

• Most councils decided to apply a relatively long moratorium on the granting of
licences for new antennae, in the hope that the situation would become clearer
(this was the case of councils such as Terrassa, L’Hospitalet de Llobregat, or
Montcada i Reixach).

• Other councils regulated the procedure for granting new antennae licences by
developing their own regulations (municipal by-laws), but leaving the setting of
reference limits to the ‘regulations established by the relevant government
authorities’ (as in the case of Santa Coloma de Gramenet, Mollet, or Barcelona,
among others).

• Finally, a smaller number of councils who already had a clear municipal policy
on the issue, established their own limits and safety distances through their own
by-laws (e.g. Sant Feliu de Guíxols).

In brief, the territorial map was complex, with safety criteria varying enormously from
one town to the next. The legislation passed by the Catalan government (May 2001) and
Spanish government (September 2001) simply added to the confusion, as they adopted
different criteria and only established minimums, leaving each council free to increase
them. Consequently, two years later, some councils still maintain the moratorium, while
many others have imposed stiffer and widely varying conditions on cell phone companies
for installing new antennae, based more on political than scientific criteria. As a result,
the mandatory distances and power levels considered legal in one council are often not
so in the neighbouring council.

In brief, the existence of a legal framework has not ended social conflict, among other
reasons, because the diversity of criteria may have helped confirm the general public’s
suspicion that the science in this context remained in flux.

5 The response of the affected public

Firstly, it should be pointed out that the public involved in the study are not strangers to
mobile phone technology, on the contrary, it is a widely used service, even among those
people who express their concern over the presence of antennae.4 But this does not stop
those same people from demanding a change in the way the technology is managed (and
not just the simple removal of antennae from cities).
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Exploratory research shows that at a given moment, people who were even slightly
concerned about the effects of EMFs started to look for information for themselves (in
particular on the internet). This search for information by individuals brought them into
contact with other concerned people, and thus public pressure groups began to form.
In this process, the influence of certain people acting as a sort of risk amplifying station
was particularly important (Pidgeon et al., 2003), as they spread their concern and points
of view to people around them. It has been observed that the people who are most active
in their opposition to antennae are also those who searched for and found the most
information. From this perspective, the effectiveness of the strategy proposed by
government and operating companies, based mainly on providing the public with ‘clear’
information, may be called into question. Such a strategy is unlikely to convince those
people who already consider themselves well informed and who have learned to be
selective with their sources. However, the ‘clear’ information strategy may serve to
‘convince’ people who have not yet taken a position over the issue.

One of the most revealing aspects of this conflict is the discovery that the public’s
perception of risk is not just based on possible health risks, but also on other
considerations that are influential when deciding whether to take (or not take) action
opposing the antennae. The interviews reveal other considerations arising from risk, such
as damage or loss affecting economic interests, quality of life, the landscape, feelings of
grievance, and affronts to dignity, among others, which risk managers are not usually able
to detect. One affected person put it particularly well:

“I mean, there are good reasons to oppose them. In my opinion health is
fundamental, but there are other reasons, such as their effect on the landscape,
the urban landscape. What I said before, when I came back from holiday in
September and a saw this antennae . . .  I thought ‘good grief’. That’s one thing,
and if you’ve bought a flat and it didn’t have an antenna in front of it, and now it
does, well it’s not the same flat. Then there’s the problem of flats losing their
value, which is a problem which . . .  which some people are a bit embarrassed to
mention, they say ‘oh, it’s a health matter’, but it is also about these other things.”
(Interviewee A; member of an antenna opposition association.)

Furthermore, the perception of this risk also seems to be influenced by the public
perception of the operating companies and their practices when installing antennae,
which are sometimes seen as a little ‘obscure’. These somewhat unclear practices have
contributed to the sense of mistrust, which in turn adds to the feeling of an unfair or
unwanted imposition of the risk. This does not only seem to be perceived in the actions
of certain antennae installation companies, but also in the actions of some government
sectors (who are not always seen to be carrying out their inspection roles effectively).

Those people who still do not express much opposition to antennae tend to demand
clear and transparent information, which would enable them to maintain their trust in the
institutions and risk management companies. By contrast, the demands of more active
members of the public involve a new model of organisation of the cell phone industry,
which takes into account current scientific uncertainty regarding health and above all,
which gives more consideration to people (their interests, the lifestyles, etc.), when
distributing technological infrastructure geographically. Faced with the obstacles in
influencing or participating in the decisions on location and technological advances, the
affected public currently seem to prefer to base their resistance on health issues.
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6 Conclusions

We have seen that the poorly regulated spread of cell phone antennae in Spain in the latter
half of the 1990s caused a major public response over the possible effects of EMFs
on health. To calm these protests, companies in the sector tried to provide ‘clearer’
information, believing that all the public required was more information (on the effects
of EMFs and their risks). At the same time, local councils, due to their closeness to
the general public, were the first government bodies to take precautionary measures
(moratoriums, restrictions, etc.), although there was little coordination between councils.
When the social conflict became more significant, higher levels of government (national
and regional) passed specific legislation, but which used differing criteria, thereby failing
to resolve the confusion.

It may be hypothesised that, during the first stage of the conflict, the lack of a clear,
unequivocal government response contributed to social alarm. The inability to provide
an immediate response to the demands drawn up by the public may have decreased trust
in public institutions, and from that moment they were no longer considered valid
spokespersons for the affected public. Government organisations justify this lack of
initial clarity by drawing attention to the uncertainty communicated by the scientists
studying the matter. This argument needs to be understood, as the model of government
and the workings of public institutions have traditionally been based on a technocratic
logic, in which such decisions are taken according to expert knowledge, which provides
clear information for political decision making. But for a problem such as EMFs, where
the scientific community itself admits that it does not have enough information to
guarantee that EMFs are harmless, and where quick decisions of great economic and
political strategic importance have to be taken, such technocratic logic does not work
particularly well. From this point of view, the environmental conflicts may be understood
as a demand for a change in the model for decision making on public issues.

It is not clear whether the unilateral increase in the restrictions on antennae
installation by some levels of government, although intended to increase safety, did
indeed have this effect on the public’s perception of risk. In fact, they have to some extent
contributed to lessening the authority of the reference recommendations produced by
expert institutions. If the European Union states that level X is unlikely to have any
adverse effects, then why increase it to a level of X+n? And why stop there, and not
increase it to X+n+n? It might well have been more reasonable to justify the increase in
restrictions simply as the result of negotiations between the affected parties.

In brief, in Catalonia, as in most of the rest of Spain, a large number of councils have
used the precautionary principle (to differing degrees, from the approval of moratoriums
to the establishing of restrictions for new antennae) in managing the social conflicts
arising from cell phone antennae. The theoretical justification for such actions is based
on the possible health risk posed by EMFs, but in practice a multitude of different factors
have been involved: on the one hand, local politicians have sought to be responsive to the
local population (possible voters); on the other hand many people have opposed the
location of antennae because the installation company (or council) has been seen to act
with disdain, lack of transparency, and abuse of power, or because they fear that their
property will lose value (monetary, aesthetic, or other). And, it is clear that they are
worried about possible harmful effects on health. Whatever the case, we think that behind
the social conflict there is a demand for public participation in decision making concerning
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this type of technological infrastructure, even though this is expressed as complaints
over health risks. From this perspective, the fact that local councils set limits to the spread
of antennae using criteria that are more political than scientific, is not necessarily
intrinsically negative. In some cases it could be seen as a sign of recognition that affected
citizens are important actors in the local political arena. This probably has more chance
of occurring in cases where a substantial part of risk management is in the hands of local
government. In contrast, public pressure will have more difficulty in making itself felt on
other, more anonymous and distant levels of government (regional and national).
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Notes

1 The Institut d’Estudis de la Seguretat (IDES) is an initiative of two Industrial Engineer’s
Professional Associations of Catalonia (the Collegi d’Enginyers Tècnics Industrials de Barcelona
and the Collegi Oficial d’Enginyers Industrials de Catalunya), which was founded in 1998
as a non-profit making organisation and as a tool at the service of different professional
associations, companies, and government organisations, as well as society in general, in order
to stimulate and disseminate social safety issues from a cross-disciplinary point of view.

2 In-depth interviews were carried out with representatives of companies in the sector, members
of state organisations, people who considered themselves affected by of cell phone antennae
EMFs and members of established associations of affected people.
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3 As they are relatively easy to identify and quantify, thermal effects have been used by the
International Commission on Non-Ionised Radiation Protection (ICNIRP) as the basis for their
safety recommendations, which have, in turn, been used as the basis for the Council of Europe
Recommendations on limiting the exposure of the general public to EMFs.

4 At the time when the problem explained here arose (2001), 64.2% of homes in Catalonia had
cell phones, with a total of almost two and a half million phones, representing 1.2 cell phones
per home in Catalonia. This source also states that in Catalonia there are 77 mobile phones
per 100 inhabitants, and that 67% of people aged 15 and over use them. With a population of
6 million, Catalonia had, on 1st April 2001, 4.7 active cell phone lines. Data from the OSI
(Observatory of Information Society), 2001. Estadístiques de la Societat de la Informació
Catalunya 2001, Secretaria de Telecomunicacions i Societat de la Informació, Barcelona.
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