13 PROTECTIVE MEASURES

131 Introduction

With 25 years of research into possible health risks from ELF
fields, much knowledge and understanding have been gained, but important
scientific uncertainties still remain. Acute effects on the nervous systems
have been identified and these form the basis of international guidelines.
Regarding possible long-term effects, epidemiological studies suggest that
everyday, low-intensity ELF magnetic field exposure poses a possible
increased risk of childhood leukaemia, but the evidence is not strong enough
to be considered causal and therefore ELF magnetic fields remain classified
as possibly carcinogenic. The evidence is weaker for other studied effects,
including other types of cancers in both children and adults, depression, sui-
cide, reproductive dysfunction, developmental disorders, immunological
modifications, neurological disease and cardiovascular disease.

Given the lack of conclusive data on possible long-term adverse
health effcts decision-makers are faced with a range of possible measures to
protect public health. The choices to be made depend not only on the
assessment of the scientific data, but also on the local public health context
and the level of concern and pressure from various stakeholders.

This chapter describes public health measures for the management
of ELF risks. The scientific basis for current international EMF standards
and guidelines is reviewed, followed by a summary of existing EMF poli-
cies. The use of precautionary-based approaches is discussed and recommen-
dations are provided for protective measures considered to be appropriate
given the degree of scientific uncertainty.

1

In the context of this chapter the collective term “policy-makers’
refers to national and local governmental authorities, regulators and other
stakeholders who are responsible for the development of policies, strategies,
regulations, technical standards and operational procedures.

13.2 General issues in health policy

13.2.1 Dealing with environmental health risks

Most risk analysis approaches that deal with the impacts on health
of a particular agent include three basic steps.

The first step is to identify the health risk and establish a risk profile
or risk framing. This entails a brief description of the health context, the val-
ues expected to be placed at risk and the potential consequences. It also
includes prioritizing the risk factor within the overall national public and
occupational health context. This step would also comprise committing
resources and commissioning a risk assessment.

The second step is to perform a risk assessment (hazard identifica-
tion, exposure assessment, exposure-response assessment and risk character-
ization), involving a scientific evaluation of the effects of the risk factor as
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carried out in this document (see Chapter 12). Some countries have the
resources to undertake their own scientific evaluation of EMF health-related
effects through a formal health risk assessment process (for example, the
EMF RAPID programme in the United States, NIEHS, 1999) or through an
independent advisory committee (for example, the Independent Advisory
Group on Non-lonizing Radiation in the United Kingdom, AGNIR, 2001b).
Other countries may go through a less formal process to develop science-
based guidelines or a variation on these.

Finally, risk management strategies need to be considered, taking
into account that there is more than one way of managing all health risks.
Specifically, appropriate management procedures need to be devised for
complex, controversial and uncertain risks. The aim in these cases is to iden-
tify ways of coping with uncertainty and inadequate information by develop-
ing sound decision-making procedures, applying appropriate levels of
precaution and seeking consensus in society. The term “risk management”
encompasses all of those activities required to reach decisions on whether a
risk requires elimination or reduction. Risk management strategies can be
broadly classified as regulatory, economic, advisory or technological, but
these categories are not mutually exclusive. Thus a broad collection of ele-
ments can be factored into the final policy-making or rule-making process,
such as legislative mandates (statutory guidance), political considerations,
socio-economic values, costs, technical feasibility, the population at risk, the
duration and magnitude of the risk, risk comparisons and the possible impact
on trade between countries. Key decision-making factors such as the size of
the population, resources, the costs of meeting targets, the scientific quality
of the risk assessment and subsequent managerial decisions vary enormously
from one decision context to another. It is also recognized that risk manage-
ment is a complex multidisciplinary procedure which is seldom codified or
uniform, is frequently unstructured and can respond to evolving input from a
wide variety of sources. Increasingly, risk perception and risk communica-
tion are recognized as important elements that must be considered for the
broadest possible public acceptance of risk management decisions.

The process of identifying, assessing and managing risks can help-
fully be described in terms of distinct steps, as described in a report of the US
Presidential/Congressional Commission on Risk Assessment and Risk Man-
agement (1997) which emphasizes the analysis of possible options, clarifica-
tion of all stakeholders' interests and openness in the way decisions are
reached. In reality, however, these steps overlap and merge into one other,
and should ideally be defined as an iterative process that includes two-way
feedback and stakeholder involvement at all stages (Figure 10).
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Figure 10. Dealing with risk: A risk analysis process that includes identifying,
assessing and managing risks.
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13.2.2 Factors affecting health policy

For policy-makers, scientific evidence carries substantial weight,
but is not the exclusive criterion. Final decisions will also incorporate social
values, such as the acceptability of risks, costs and benefits and cultural pref-
erences. The question policy-makers strive to answer is “What is the best
course of action to protect and promote health?”

Governmental health policies are based on a balance of “equity”,
i.e. the right of each citizen to an equitable level of protection and “effi-
ciency”, where cost-benefit or cost-effectiveness is important. The level of
risk deemed acceptable by society depends on a number of factors. Where
there is an identified risk, the value that society places on the reduction of
risk or disease arising from a particular agent, technology or intervention is
based on the assumption that the reduction will actually occur. For involun-
tary exposures a notional (de minimis) value of lifetime mortality risk of 1 in
100 000 is accepted as a general threshold (with 1 in a million as an ideal
goal) below which the risk is considered to be acceptable or impractical to
improve on (WHO, 2002). For example, the risk of ionizing radiation expo-
sure from radon is reasonably well-characterized and the exposure should be
reduced so that it does not cause radiation-induced cancer in more than one
per 100 000 individuals over their lifetime.

In developing policy, regulators try to maximize the benefits and
minimize societal costs. The following issues are considered to be part of this
process.

. Public health/safety — A major objective of policy is to reduce or
eliminate harm to the population. Harmful effects on health are
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usually measured in terms of morbidity caused by the exposure and
the probability that an effect would occur. They could also be
measured in terms of extra cases of disease or death due to
exposure, or of the number of cases avoided by reducing exposure.

Net cost of the policy — The cost, referring to more than simply the
monetary expense, of the policy for society as a whole, without
considering any distribution of the cost, consists of several
components: (a) the direct cost imposed on the entire society for
any measures taken; (b) the indirect cost to society, for example,
resulting from less than optimal use of the technology; and (c) cost
reduction created by the policy, for example, faster implementation
of a beneficial technology.

Public trust — The degree of public trust in the policy and the degree
of its acceptance as an effective means to adequately protect public
health is an important objective in many countries. Moreover, the
public’s feeling of safety is important in itself, since the WHO
definition of health addresses social well-being and not only the
absence of disease or infirmity (WHO, 1946).

Stakeholder involvement — A fair, open and transparent process is
essential to good policy-making. Stakeholder involvement includes
participation at each stage of policy development and opportunities
to review and comment on a proposed policy prior to its
implementation. Such a process may legitimately result in
outcomes different from those that would be chosen by scientific
experts or decision-makers alone.

Non-discriminatory treatment of sources — All sources should
receive the same attention when considering exposure (for example,
for ELF fields, when reducing magnetic fields that result from
grounding practices in the home, household appliances, power lines
and transformers). The policy should focus on the most cost-
effective option for reducing exposure. The policy-maker must
determine whether (a) different consideration should be given to
new or existing facilities and (b) there is justification for a different
policy for non-voluntary and voluntary exposure. For further
information, see the statement of the European Commission on the
precautionary principle (EC, 2000).

Ethical, moral, cultural and religious  constraints —
Notwithstanding stakeholder consultation, individuals and groups
may differ in their views regarding whether a policy is ethical,
moral and culturally acceptable or in agreement with religious
beliefs. These issues can affect the implementation of a policy and
need to be considered.

Reversibility — The consequences of implementing a policy must be
carefully considered. Policies need to be balanced and based on
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current information and include sufficient flexibility to be modified
as new information becomes available.

13.3 Scientific input

Science-based evaluations of any hazards caused by EMF exposure
form the basis of international guidelines on exposure limits and provide an
essential input to public policy response. Criteria and procedures for deter-
mining limit values are outlined in the WHO Framework for Developing
Health-based EMF Standards (WHO, 2006a).

13.3.1 Emission and exposure standards

Standards contain technical specifications or other precise criteria
that are used consistently as rules, guidelines or definitions of characteristics
to ensure that materials, products, processes and services are fit for their pur-
pose. In the context of EMF they can be emission standards, which specify
limits of emissions from a device, measurement standards, which describe
how compliance with exposure or emission standards may be ensured, or
exposure standards, which specify the limits of human exposure from all
devices that emit EMF into a living or working environment.

Emission standards set various specifications for EMF-emitting
devices and are generally based on engineering considerations, for example
to minimize electromagnetic interference with other equipment and/or to
optimize the efficiency of the device. Emission standards are usually devel-
oped by the International Electrotechnical Commission (IEC), the Institute of
Electrical and Electronic Engineers (IEEE), the International Telecommuni-
cations Union (ITU), the Comité Européen de Normalisation Electrotech-
nique / European Committee for Electrotechnical Standardization
(CENELEC), as well as other independent organizations and national stan-
dardization authorities.

While emission standards are aimed at ensuring, inter alia, compli-
ance with exposure limits, they are not explicitly based on health consider-
ations. In general, emission standards are intended to ensure that exposure to
the emission from a device will be sufficiently low that its use, even in prox-
imity to other EMF-emitting devices, will not cause exposure limits to be
exceeded.

Exposure standards that limit human EMF exposure are based on
studies that provide information on the health effects of EMF, as well as the
physical characteristics and the sources in use, the resulting levels of expo-
sure and the people at risk. Exposure standards generally refer to maximum
levels to which whole or partial body exposure is permitted from any number
of sources. This type of standard normally incorporates safety factors and
provides the basic guide for limiting personal exposure. Guidelines for such
standards have been issued by the International Commission on Non-Ioniz-
ing Radiation Protection (ICNIRP, 1998a), the Institute of Electrical and
Electronic Engineers (IEEE, 2002) and many national authorities. These
have been discussed in Chapter 12. While some countries have adopted the
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ICNIRP guidelines, others use them as the de facto standard without giving
them a legal basis (WHO, 2006b).

13.3.2 Risk in perspective

There is scientific uncertainty as to whether chronic exposure to
ELF magnetic fields causes an increased risk of childhood leukaemia. In
addition, given the small estimated effect resulting from such a risk, the rar-
ity of childhood leukaemia, the rarity of average exposures higher than 0.4
uT and the uncertainty in determining the relevant exposure metric (see sec-
tion 12.5.3), it is unlikely that the implementation of an exposure limit based
on the childhood leukaemia data and aimed at reducing average exposure to
ELF magnetic fields to below 0.4 uT, would be of overall benefit to society.

The actual exposures of the general public to ELF magnetic fields
are usually considerably lower than the international exposure guidelines.
However, the public’s concern often focuses on the possibility of long-term
effects caused by low-level environmental exposure. The classification of
ELF magnetic fields as a possible carcinogen has triggered a reappraisal by
some countries of whether the exposure limits for ELF provide sufficient
protection. These reappraisals have led a number of countries and local gov-
ernments to develop precautionary measures as discussed below.

13.4 Precautionary-based policy approaches

Since protecting populations is part of the political process, it is
expected that different countries may choose to provide different levels of
protection against environmental hazards, responding to the factors affecting
health policy (see section 13.2.2). Various approaches to protection have
been suggested to deal with scientific uncertainty. In recent years, increased
reference has been made to precautionary policies, and in particular the Pre-
cautionary Principle.

The Precautionary Principle is a risk management tool applied in
situations of scientific uncertainty where there may be need to act before
there is strong proof of harm. It is intended to justify drafting provisional
responses to potentially serious health threats until adequate data are avail-
able to develop more scientifically based responses. The Precautionary Prin-
ciple is mentioned in international law (EU, 1992; United Nations, 1992) and
is the basis for European environmental legislation (EC, 2000). It has also
been referred to in some national legislation, for example in Canada (Gov-
ernment of Canada, 2003), and Israel (Government of Israel, 2006). The Pre-
cautionary Principle and its relationship to science and the development of
standards have been discussed in several publications (Foster, Vecchia &
Repacholi, 2000; Kheifets, Hester & Banerjee, 2001).

13.4.1 Existing precautionary ELF policies

With regard to possible effects from chronic ELF exposure, policy-
makers have responded by using a wide variety of precautionary policies
based on cultural, social, and legal considerations. These include the impor-
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tance given to avoiding a disease that affects mostly children, the acceptabil-
ity of involuntary, as opposed to voluntary, exposures and the different
importance given to uncertainties in the decision-making process. Some
measures are mandatory and required by law, whereas others are voluntary
guidelines. Several examples are presented below.

. Prudent avoidance — This precautionary-based policy was
developed for power-frequency EMF. It is defined as taking steps to
lower human exposure to ELF fields by redirecting facilities and
redesigning electrical systems and appliances at low to modest
costs (Nair, Morgan & Florig, 1989). Prudent avoidance has been
adopted as part of policy in several countries, including Australia,
New Zealand and Sweden (see Table 85). Low-cost measures that
can be taken include routing new power lines away from schools
and phasing and configuring power line conductors to reduce
magnetic fields near rights-of-way.

. Passive regulatory action — This recommendation, introduced in
the USA for the ELF issue (NIEHS, 1999), advocates educating the
public on ways to reduce personal exposure, rather than setting up
actual measures to reduce exposure.

. Precautionary emission control — This policy, implemented in
Switzerland, is used to reduce ELF exposure by keeping emission
levels as low as “technically and operationally feasible”. Measures
to minimize emissions should also be “financially viable” (Swiss
Federal Council, 1999). The emission levels from a device or class
of devices are controlled, while the international exposure limits
(ICNIRP, 1998a) are adopted as the maximum level of human
exposure from all sources of EMF.

. Precautionary exposure limits — As a precautionary measure, some
countries have reduced limits on exposure. For example, in 2003,
Italy adopted ICNIRP standards but introduced two further limits
for EMF exposure (Government of Italy, 2003): (a) “attention
values” of one tenth of the ICNIRP reference levels for specific
locations, such as children's playgrounds, residential dwellings and
school premises, and (b) further restrictive “quality goals” which
only apply to new sources and new homes. The chosen values for
50 Hz, 10 uT and 3 uT respectively, are arbitrary. There is no
evidence of possible acute effects at that level nor evidence from
epidemiological studies of leukaemia which suggests that an
exposure of 3 uT is safer than an exposure of 10 or 100 uT.

Other examples of various types of precautionary policies applied
to power-frequency field exposure are given in Table 86 (Kheifets et al.,
2005). A complete database of EMF standards worldwide is provided on the
website of the WHO International EMF Project (WHO, 2006b).
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13.4.2 Cost and feasibility

The problem faced by the regulator is how to determine and evalu-
ate the trade-off between various objectives and constraints. If zero tolerance
to risk is desired, then it implies that cost is of no importance, which is prob-
lematic in a world with limited resources. On the other hand, accepting the
use and introduction of technologies, provided that they have not been
proven hazardous, disregards any potential health effects and may have a
cost that society is not willing to pay.

From a utilitarian perspective, policy decisions cannot be made
without a consideration of costs and these costs must be placed in context
with the benefits. The costs and benefits of policy options should be consid-
ered at the broadest level and also presented in such a way that the costs and
possible benefits to various stakeholders can be understood. All costs should
be included, whether borne by industry, consumers or others. Even when
allowing for the legitimate desire of society to err on the side of safety, it is
likely that it will be difficult to justify more than very low-cost measures to
reduce exposure to ELF fields.

Examples of approaches to considering the costs and benefits of
precautionary actions on EMFs can be found in various countries. One exam-
ple of an assessment of the costs of possible actions to reduce fields from
power lines is in the Netherlands (Kelfkens et al., 2002). Here national geo-
graphical records were used to identify homes close to power lines, and
hence to calculate the numbers of homes exposed to various levels of ELF
magnetic fields. Four possible interventions were then considered: vector-
sequence rearrangement, phase conductor splitting, line relocation and
undergrounding, and each of these were costed for those lines where people
live nearby. The effect of each of these measures on the change in distance of
various field levels to the line was also calculated. Dividing the cost by the
number of homes removed from exposure to the given field level provided
an “average cost per dwelling gained”. For 0.4 uT, this cost per dwelling for
vector-sequence rearrangement, phase conductor splitting, line relocation
and undergrounding was €18,000, €55,000, €128,000 and €655,000, respec-
tively. An analysis of this kind is useful to policy-makers as it allows for the
consideration and comparison of technical measures with other measures, for
example, the relocation of power lines or dwellings.

Extensive “what if” policy analyses relating to EMFs from power
lines and in schools were carried out in California in the late 1990s. The
authors considered both a utilitarian and duty ethic approach to the question:
“How certain do we need to be of the extent of the disease impact from
EMFs before we would take low-cost or expensive EMF avoidance mea-
sures?” The results are summarized in a “Policy Options” document. Com-
puter models were developed which allow users to investigate the impact of
several variables, such as costs, probability of disease and extent of disease
(von Winterfeldt et al., 2004). The cost—benefit analysis tended to suggest
that avoidance measures at modest cost could be justified from a cost—benefit
viewpoint below a “beyond a reasonable doubt” level of scientific certainty.
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This approach has not been formally implemented in California, where the
no- or low-cost policy has been recently reaffirmed.

Five Swedish governmental authorities published “Guidance for
Decision-makers” in 1996, in which caution was recommended at reasonable
expense. Examples of costing estimates were provided for several case stud-
ies. Based on their definition of the precautionary principle, measures should
be considered when the fields deviate strongly from what can be deemed
normal in the environment concerned (NBOSH, 1996).

When attempting to place a notional value on the benefit of pre-
venting fatalities or cases of disease, extensive literature is available from
areas other than EMFs. The two main approaches to obtaining a financial
value are “human capital” and “willingness to pay”. “Human capital”
attempts to calculate the loss to society of a fatality, for example, by estimat-
ing the lost wages that would have been earned by that person during the rest
of their life and in more sophisticated analyses including, for example, the
cost to society of treating disease etc. “Willingness to pay” attempts to
observe what individuals or society as a whole are willing to pay to prevent
ill health or fatality, e.g. by looking at the extra salary paid to people in high-
risk occupations or the amount that people are willing to pay to avoid living
in an earthquake zone.

Both the “human capital” and “willingness to pay”-approaches are
society-specific. For example, a WHO analysis of “The cost of diabetes in
Latin America and Caribbean” (Alberto et al., 2003) used the human capital
approach, calculating lost earings resulting from premature death and dis-
ability, and valued premature death in Latin America and the Caribbean at
$37,000 per person. But a WHO analysis (Adams et al., 1999) of the eco-
nomic value of premature death attributed to environmental tobacco smoke
cites an EPA study from the USA which placed the “willingness”to pay”
value of human life lost at $4.8 million per person and another study that
places the value of human life lost at $5 million per person. The wage-risk
trade-off method was used to determine this amount.

These examples provide an insight into how some researchers and
national or local authorities have analysed several scenarios, assuming the
potential health risk from ELF exposure to be important enough to imple-
ment precautionary measures. For countries without the resources to conduct
such an exercise, recommendations are provided below that the Task Group
considers appropriate, based on all the evidence considered.

13.5 Discussion and recommendations

Countries are encouraged to adopt international science-based
guidelines. In the case of EMF, the international harmonization of standard-
setting is a goal that countries should aim for (WHO, 2006a).

If precautionary measures are considered to complement the stan-
dards, they should be applied in such a way that they do not undermine the
science-based guidelines.

367



‘suonnjos Buidojansp ul sdieH

‘aseq O11IUBI0S By} 0} SBINQLIU0D
‘s)insaJ yoJeasal Bunieme suonoe Aejop Aepy
‘Bunjew
‘seale Ayoud Jaybiy wouy se0Inosal JO UOISISAI] -UOISIOap J8)}aqg Ssalejl|ioe) pue Ajulepsoun seonpay yoleasay

‘sobiswa

9ouapIng se Aaljod Jo uoneidepe 8y} 10} SMO||Y
‘uoljoe [ew.oy ayey 0} Jou ajeldoidde alow aq
Aew 11 Aj3s09 aJe suondo ajqejieae Ajuo ayy usypn

‘saJboud oyusios
ypm paonpal 8q pjnod yoiym ‘saroljod Jo ssaual
‘spuey -09y8 ay) buipiebas sanuiepaoun Auew ale aiay|
UMO JI8y) OjJul SIdjew 8.} Aew SUazplo paulaouo)

*SSIjLIOY)N. Ul }SNJ} SaUIWISpUN (1n 70 4o €0 anoqge

abelane pajybiam-awi} pajewiiss "a°1) salpnis

"alnny ul abpajmouy| Japaq |eaibojolwapida ul pauouaw s[aAs| 0} pasodxa

pue sajuienasun Jo |eAowal spiemoy ssalboid oN s1 uoie|ndod ay} jo uonsodold |jews e Ajuo pue
9seasIp Jo uaping Buionpal jo Ajljiqissod o ‘eseasip alel AjaAlje|al B S| BllISB)NS| POoyp|Iyd Buiyiou oqg
$)S09 BULIBPISUOD Ul S10}OB) JUBAS|SY s}1jouaq BulIdpISUOD Ul S10}OB) JUBAS|DY uondo

¢ uondo Asjjod yoea Jo sisAjeue ay} 0} JueAd|al SI0}Oe */8 d|qeL

368



'S9OUBISWINDIID 8Ininy JO ssa|pieba.
s1098foud ainyny 1o} Juspadald e Buimas Jo Ajjigissod

‘sjuswAed uonesuadwod pue ‘Apyadoud jo
uonen|eAsp ‘pue| Jo UOIeZI|II8)S apnjoul Aew s}soD

'SO)I[I0B} MU JO UOI}ONJISUOD 8y} 0} POJUSS
-a1d aq subisap |ea1uyda) aAleuId)e salinbay

"suolje||ejsul mau jo abejs
Bujuueld ur yym jjesp aie suoido soUls }S00 J19MOT

‘ABojouyoa) a|qe|ieAe 1seq Jo asn

‘aInsodxa azjwiuiw 0} se 0s soleuads Bujuueld Jus
-1941p Buliedwoo Aq ainsodxa Aiessadauun pIOAY

"SOI}I|I0B) MBU IO} POBU BUj} JO JUSWISSOSSEDY

sl
1108} Mdu Jo Buiu
-ue|d 0} sebuey)

uonebmN

"PIOAB 0] pJey pue AlejunjoAul si
ainsodxa aJeym Jo Jnoiyip sI ainsodxe jo Buipue)s
-1apun By} 8I8YM SSOUSBAINBYS pajiwl] aAey Aey

QUEL)
-uo92 Jo wuele paynsnfun oy asu Bulalb jo Ajiqissod

‘(s1@yue|q ou09d “69) ainsodxa aziwiuiw 0} Japlo
Ul $821N0S UBISap 0} S8210} Jo¥IewWw aouaNjul Ued -
ainsodxa

9zjwiulw 0} Se 0s way} ade(d 0} moy Jo aseyaind 0}
saouel|dde jJeym UO SUOISIDBP PaLLIOJUl d)ew ued -
$90In0s 473 Buipiebal

ss900.d BupEW-UOISIOaP SY} Ul PAAJOAUI ] UEBD -
sJa)Jom pue 21ignd ajqeabpajmouy v

‘uon

-ewJoyul 8y} Buipinoid asouy) ul }snu} 8sealoul ueo -
RENERE

paAlgaIadsiw 0} anp uI8du0d d1|gnd 8oNpaJ ued -
SHSM 473 JO S|9A9)

Jualayip Jo AJjIge}dadde ay} ajenjeAs Japaq ueo -
o1jgnd ajgeabpajmouy

uolesIuNWIWo)

$}S09 BULIBPISUOD U] S10}0B) JUBAS|SY

spyauaq BuLIaPISUOD Ul S10j0R) JUBAD|DY

uondo

panunuo *2g ajqeL

369



‘sauljapinb |euoneulsiul bundope uey) Jsyies buiyiou Buiop, 0} uolejel Ul pajen|eAs ale suoido ay) ||e ‘uondo isii 8y} Jo uondaoxa ayl YU o

"90USPIAS JlJJUBIOS MaU Aq panisn|
11 spJepuels 1uabuLls sS8| SPIeMO} SAOW 0} JNoII

"aouel|dwo Jo 150D

‘ainsodxa
anpun JO UoONPal JAYUN} 10} SDAJUSDdUI Japuly Ae

‘A)lIN0as Jo asuas as|e} oAb Aepy

‘saullopinb paseqg-aouslos aulwiapun Aepy

"yjieay j09304d 0} uonOE
s,Ajuoyine ay} ul 8duapluod o1gnd asealoul Aey

sHwi| ainsodx3

SpJepue)s [euoneN

‘saoueldde
10 (3yb1om Jo azis pasealoul J0) }S00 pasealou|

‘sjuswAed uonesuadwod pue Auadoud jo
uofjen|eAap ‘pue| JO UOIBZI|IIS}S dpn|oul Aew S}SOD

"}s00 Jaybiy e
AA|OAU| Suole|jelsul Bunsixa 0} paonpoujul sebuey)

‘uoljelpawial UeY) Jay)el S8oue)sul 8y}
BuiAyuapl ul 8q Aew 3s0o a8y} jo Jed ueoyiubis v

"sp|ely onpsubew 0} ainsodxse Jo uoionpay

‘(018 Buipunoubiapun ‘saoue

-1ea|o punoub Buisiels ‘Buiseyd yiids) swaisAs uols
-SIWISUEJ} JO UOIINQUISIP Ul pue sasnoy ul seoloeud
Buim Buibueys ‘Buipjaiys Buijjelsul se yons sains
-eaw aAoajold Buie) Ag ainsodxa jo uononpay

saoue
-ljdde 0} sebueyd
Buusaulbug

sen|ioey Bul
-}sIxa Jo sabueyd
Bunesulbug

uonebmn

S}S09 BulIaPISUOD Ul S10}OB) JUBAD|DY

s)jouaq BuLIBPISUOD Ul S10)OB) JUBAD|DY

uondo

panunuoy /g ajqeL

370



As a result of considering the various options, policy makers will
select and implement appropriate, country-specific measures for the protec-
tion of the general public and workers from exposure to ELF fields. Factors
relevant to the evaluation of each policy option are given in Table 87. Pre-
cautionary measures are generally implemented through voluntary codes,
encouragement and collaborative programmes rather than through manda-
tory enforcement, and should be seen as interim policy tools.

Risk perception and communication

The lack of policy harmonization worldwide is one of many factors
that may exacerbate public anxiety. People's perceptions of a risk depend on
personal factors, external factors and the nature of the risk (Slovic, 1987).
Personal factors include age, sex, and cultural or educational backgrounds,
while external factors comprise the media and other forms of information
dissemination, the current political and economic situation, opinion
movements and the structure of the regulatory process and political decision-
making in the community.

The nature of the risk can also lead to different perceptions depend-
ing on the degree of control the public has over a situation, fairness and
equity aspects in locating EMF sources and fear of specific diseases (for
example, cancer versus headache). The greater the number of factors that
contribute to the public’s perception of risk, the greater the potential for pub-
lic concern. Public concern can be reduced through information and commu-
nication between the public, scientists, governments and industry. Effective
risk communication is not only a presentation of the scientific calculation of
risk, but also a forum for discussion on broader issues of ethical and moral
concern (WHO, 2002).

Consultation

The acceptability of the risks of ELF fields, relative to other envi-
ronmental health risks, is ultimately at least as much about political and soci-
etal values and judgements as it is about scientific information. To establish
public trust and confidence, stakeholders need to be involved in decision-
making at the appropriate time. ELF stakeholders include government agen-
cies, scientific and medical communities, advocacy groups, consumer pro-
tection organizations, environmental protection organizations, other affected
professionals such as planners and property professionals, and industry
including the electricity industry and appliance manufacturers. While there
will not always be consensus on such issues, the position taken should be
transparent, evidence-based and able to withstand critical scrutiny.

Need for periodic evaluation

As new scientific information becomes available, exposure guide-
lines and standards should be updated. Certain studies may be more likely
than others to prompt a re-evaluation of the scientific basis of the guidelines
and standards because of the strength of the evidence or because of the sever-
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ity of the health outcome under study. Changes to standards or policy should
only be made after a proper assessment of the science base as a whole, to
ensure that the conclusions of the research in a given area are consistent.

Exposure reduction

In recommending precautionary approaches, an overriding princi-
ple is that any actions taken should not compromise the essential health,
social and economic benefits of electric power. In the light of the current sci-
entific evidence and given the important remaining uncertainties, it is recom-
mended that an assessment be conducted of the impact of any precautionary
approach on the health, social and economic benefits of electric power. Pro-
vided that these benefits are not compromised, implementing precautionary
procedures to reduce exposures is reasonable and warranted. The costs of
implementing exposure reductions will vary from one country to another,
making it very difficult to provide a general recommendation for balancing
the costs against the risk from ELF fields. Given the weakness of the evi-
dence for a link between exposure to ELF magnetic fields and childhood leu-
kaemia and the limited potential impact on public health, the benefits of
exposure reduction on health are unclear and thus the cost of reducing expo-
sure should be very low.

13.5.1 Recommendations
In view of the above, the following recommendations are given.

. Policy-makers should establish guidelines for ELF field exposure
for both the general public and workers. The best source of
guidance for both exposure levels and the principles of scientific
review are the international guidelines.

. Policy-makers should establish an ELF EMF protection programme
that includes measurements of fields from all sources to ensure that
the exposure limits are not exceeded either for the general public or
workers.

. Provided that the health, social and economic benefits of electric
power are not compromised, implementing very low-cost
precautionary procedures to reduce exposures is reasonable and
warranted.

. Policy-makers and community planners should implement very
low-cost measures when constructing new facilities and designing
new equipment including appliances.

. Changes to engineering practice to reduce ELF exposure from
equipment or devices should be considered, provided that they yield
other additional benefits, such as greater safety, or involve little or
no cost.
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When changes to existing ELF sources are contemplated, ELF field
reduction should be considered alongside safety, reliability and
economic aspects.

Local authorities should enforce wiring regulations to reduce
unintentional ground currents when building new or rewiring
existing facilities, while maintaining safety. Proactive measures to
identify violations or existing problems in wiring would be
expensive and unlikely to be justified.

National authorities should implement an effective and open
communication strategy to enable informed decision-making by all
stakeholders; this should include information on how individuals
can reduce their own exposure.

Local authorities should improve planning of ELF EMF-emitting
facilities, including better consultation between industry, local
government, and citizens when siting major ELF EMF-emitting
sources.

Government and industry should promote research programmes to
reduce the uncertainty of the scientific evidence on the health
effects of ELF field exposure.
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