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created as much controversy as the Pre-

cautionary Principle. Emerging in Eu-
ropean environmental policies in the late
1970s (1), the principle has become en-
shrined in numerous international treaties
and declarations. It is, by the Treaty on Euro-
pean Union (1992), the basis for European
environmental law, and
plays an increasing role in
developing environmental

F ew policies for risk management have

legal community remains divided about
the meaning and applicability of the prin-
ciple (3).

In its “strongest” formulations, the prin-
ciple can be interpreted as calling for abso-
lute proof of safety before allowing new
technologies to be adopted. For example,
the World Charter for Nature (1982) states

GUIDELINES FOR APPLICATION OF THE

2. PRECAUTIONARY PRINCIPLE®
health policies as well.
Despite its seemingly g
widespread political sup- Proportionality Measures...must not be dispro-

port, the Precautionary
Principle has engendered
endless controversy, in
part because critics have
interpreted “precaution-
ary” decisions as veiled
forms of trade protection-
ism. Recent examples are
disputes resulting from
“precautionary” decisions
to ban American and
Canadian beef (because

Nondiscrimination

Consistency

Examination of the

portionate to the desired level
of protection and must not aim
at zero risk”

“comparable situations should
not be treated differently and...
different situations should

not be treated in the same way,
unless there are objective
grounds for doing so.”
“measures...should be compara-
ble in nature and scope with
measures already taken in
equivalent areas in which all the
scientific data are available.”

“This examination should in-

of the use of growth hor- benefits and costs clude an economic cost/benefit
mones) and to delay ap- of action or lack analysis when this is appropri-
of action ate and feasible. However, other

proving genetically engi-
neered crops for sale in
European markets.

But its greatest prob-
lem, as a policy tool, is
its extreme variability in
interpretation. One legal
analysis (2) identified 14
different formulations of
the principle in treaties
and nontreaty declara-
tions. The Treaty on European Union
merely refers to the principle, without
defining it. Despite a growing body of
case law, including important decisions
by the (European) Court of Justice, the

of scientific
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developments

analysis methods...may also be
relevant”

“The measures must be of a pro-
visional nature pending the
availability of more reliable sci-
entific data”... “scientific re-
search shall be continued with a
view to obtaining more com-
plete data.”

*EC Commentary, 2 February 2000

“where potential adverse effects are not ful-
ly understood, the activities should not pro-
ceed.” (4). If interpreted literally, no new
technology could meet this requirement (5).

Other formulations open the door to
cost-benefit analysis and discretionary
judgment. For example, the Rio Declara-
tion (1992) says that lack of “full scientif-
ic certainty shall not be used as a reason
for postponing cost-effective measures to
prevent environmental degradation” (6).
Still other formulations call for decisions
in the absence of any scientific evidence at
all: A 1990 declaration on protection of
the North Sea calls for action to be taken
even if there is “no scientific evidence to

prove a causal link between emissions [of
wastes onto ocean waters] and effects” (7).

An issue of particular interest to scien-
tists is the relation, if any, of the principle to
science-based risk assessment. The principle
was initially applied to environmental is-
sues, such as ocean dumping of pollutants,
that are characterized by sparse scientific
data useful for making policy. Its use has
now expanded to protection against environ-
mental health risks, for which extensive tox-
icological and epidemiological data are of-
ten available, notwithstanding gaps and in-
consistencies in the evidence. The question
arises how to reconcile the principle with
the weight of evidence analysis typically
used by scientists and health agencies. Re-
cent “precautionary” policies regulating hu-
man exposure to radio frequency (RF) fields,
such as those produced by communications
and broadcasting transmitters, show that
there need not be a conflict between the two.
This case history is interesting because it in-
volves more nuanced policy options than
simple bans of new technologies.

Regulating Exposure to Radio Frequency
Fields

The possible health effects of RF energy
have been studied since World War II, and
several thousand bioeffects studies and rele-
vant engineering studies are in the litera-
ture. National and international exposure
guidelines (8, 9) offer a high level of pro-
tection against established hazards of RF
energy. These guidelines apply to long-
term and short-term exposures of the gen-
eral public and workers. They were based
on a painstaking evaluation of the relevant
scientific literature, but do not directly con-
sider cost-benefit analyses or issues of risk
acceptability.

These guidelines, however, are based on a
literature that is unclear and controversial in
many respects. A large number of biological
effects of RF energy have been reported,
some at low exposure levels, many of which
cannot be independently confirmed. Several
epidemiological studies have reported weak
associations between exposure to RF fields
and risk of various diseases including cancer,
but these have technical flaws (principally,
inadequate exposure assessment) (/0). No
major scientific review panel in the United
States or Western Europe has concluded that
low-level exposure to RF fields actually
causes health problems.

Yet there has been substantial public
concern about health effects from expo-
sure to RF fields, causing widespread and
often emotional opposition to the siting of
cellular telephone base stations. The RF
exposure levels to the public from such fa-
cilities are invariably far below interna-
tional exposure guidelines (117).
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In response, several countries have
adopted precautionary measures to limit
public exposure to RF fields. In 1998, Italy
introduced “cautionary” limits that are as
low as one-hundredth of international
guidelines. Switzerland followed in 1999
by instituting similarly low RF exposure
limits for “sensitive-use areas” (such as
residential areas, schools, and hospital
wards) and banning new construction in ar-
eas in which the precautionary limits are
exceeded (/2). Both limits are somewhat
above exposure levels from most cellular
base stations but are far below exposure
levels from many other RF sources in the
environment, including television and radio
transmitters. The Swiss limits were based
on the lowest levels that were deemed eco-
nomically and technically feasible. They do
not apply to industrial and medical equip-
ment, or even mobile telephone handsets
themselves, which are all sources of far
higher exposure than cellular base stations.

New Zealand took a different precau-
tionary approach in 1999 when it issued
RF exposure standards that follow the in-
ternational guidelines. The Ministries of
Health and Environment considered the
limits to “provide adequate protection” but
recommended “...minimizing, as appropri-
ate, RF exposure which is unnecessary or
incidental to achievement of service objec-
tives or process requirements, provided
that this can be readily achieved at modest
expense” and called for industry to reduce
community concern through nonregulatory
approaches (13).

These two approaches differ sharply; in
one case, by setting mandatory exposure
limits for precautionary reasons and, in the
other, by supplementing international limits
with precautionary policies aimed at improv-
ing the public acceptability of new RF trans-
mitters. The latter is clearly more consistent
with traditional approaches to setting expo-
sure limits and is easier to apply in a consis-
tent way to the diverse sources of RF energy
in modern society. None of these precaution-
ary approaches were based on any newly
identified hazard from low-level exposures.

Guidelines for Use
The elusive nature of the Precautionary
Principle and the potentially high stakes in-
volved (an industry press release claimed
that the new Swiss limits would cost 1 bil-
lion Swiss francs) make it important to
clarify its use. A recent communication by
the European Commission (/4) is an im-
portant and (by virtue of its official source)
influential contribution intended to ward
off arbitrary use of the principle (I5).

From the point of view of science-based
risk assessment, the document is conven-
tional and reassuring, relying for much of
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its intellectual framework on the famous
1983 “red book” of risk assessment (/6).
The communication stresses the need for
“reliable scientific data and logical reason-
ing.” Before “triggering” the use of the
principle, it requires identification of a po-
tentially hazardous effect, with “all effort”
being made to “evaluate the available scien-
tific information,” “leading to a conclusion
which expresses the possibility of occur-
rence and the severity of a hazard’s impact
on the environment, or health....”” The anal-
ysis must also include an assessment of the
uncertainties in the scientific data. It stress-
es the wide range of actions that may be
taken under the principle, including no ac-
tion at all. Perhaps more importantly, the
communication provides five guidelines for
using the principle in a politically “trans-
parent” manner (see the table on page 979).

These recommendations are explicitly
aimed at risk management, and the com-
munication stresses that decisions to act
(or not) are essentially political. Viewing
the Precautionary Principle as part of a
process for making provisional decisions
about risk management under uncertainty
would reduce criticism from its more fer-
vent critics or advocates for more extreme
interpretations of it.

Clear guidelines are still lacking for the
weight of evidence needed to trigger the
principle, and for deciding which of the
large range of precautionary measures
should be applied in given circumstances.
Different standards of proof seem to be
needed to invoke the principle than for other
regulatory actions—but how much different
are they? Can one justify using the principle
to limit public exposure to RF energy to lev-
els far below the threshold for established
hazards to address public concerns on the
basis of scientific data that major scientific
review committees find unpersuasive of a
hazard? Conversely, how much evidence of
safety should proponents of a new technolo-
gy be required to provide? Such issues will
generate endless controversy and, indeed,
may only be settled by litigation (/7).

Although some standard of proof is
needed, it need not be as high as scientists
themselves might wish. For example, in the
United States (where few if any laws cite
the Precautionary Principle) courts have up-
held the ability of government to base regu-
latory decisions on substantial evidence that
is “less than a preponderance, but more
than a scintilla” (/8). This does not preempt
the need for basing decisions on a careful
analysis of the relevant scientific data—
which clearly has not occurred in some ap-
plications of the principle.

However it is applied, the Precaution-
ary Principle is enshrined in international
law, and it is destined to remain a perma-

nent fixture in environmental and health
protection. It makes sense to find ways to
use it appropriately. By providing guide-
lines for use of the principle in a political-
ly transparent process, while emphasizing
the need for a careful review of scientific
data, the EC commentary may help reduce
the contentiousness of its application. The
Commission certainly leaves a role for sci-
ence in the process.
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