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1. Inrecent years the public has become concerned that the electromagnetic radio-frequency
radiation [hereinafter RF radiation] emitted by cellular telephones may pose serious health risks,
including the risk of cancer.[1] This concern prompted regulatory action and gave rise to intensive
scientific research aimed at determining if there are health hazards associated with the use of
cellular telephones.[2] To date, the scientific community has not provided evidence to prove, or

disprove, alegations that the RF radiation emitted from cellular telephones is hazardous.[3] While

some studies conclude that exposure to RF radiation emitted by cellular telephones could lead to
adverse health effects,[4] others suggest that cellular telephones are safe.[5] For courts and
regulatory agencies faced with pressure to respond to this emerging public-health concern, the
uncertainty surrounding the safety of cellular telephones has created a policy-making quandary.[6]
Policy-makers must make difficult choices and balance conflicting interests in deciding a course of
action which adequately protects the public from potential harm, without running the risk of
driving a useful product out of the market.

2. Clearly, afailure by regulatory agencies and courts to effectively act on this unresolved issue
could lead to serious, if not catastrophic, consequences. There are approximately 50 million
cellular telecommunications subscribers in the United States today.[7] Industry forecasters predict
that the demand for cellular services will grow dramatically well into the future, to the point where
nearly all Americanswill have a cellular communications device.[8] In consideration of the
number of people who are, or will be, using cellular telephones, and the possibility that scientific
evidence may someday surface to prove the alleged dangers of RF radiation, there appearsto be a
compelling reason for courts and agencies to take appropriate steps to avoid the possibility of a
public health crisis resulting in aflood of litigation.[9]

3. On the other hand, thereisarea danger that in satisfying the public’s need for protection from
potential health risks, courts and agencies may unnecessarily and unreasonably cause harm to the
cellular telecommunications industry, a multibillion-dollar industry which playsarolein
advancing the general welfare of citizens and businesses through improved tel ephonic
communications.[10] Cellular technology enhances the ability of police, fire and other rescue
personnel to provide emergency services, increases business productivity and efficiency, and
facilitates the exchange of information.[11] In consideration of these benefits, and society’s
increasing dependency on cellular services, an aggressive response by agencies or courts, in the
absence of scientific certainty, may not be appropriate at this time.[12] The public might

misinterpret federal action as confirmation that RF radiation is hazardous, which could stunt the
development of the cellular phone industry, and drive a useful product out of the market.[13] Such

action could produce a false sense of protection, which would ultimately harm the public interest
in health and safety.[14]

4. This article examines various responses to thisissue, and questions the validity of decisions made
in the absence of scientific evidence proving that a hazard exists. Part |1 provides technical
background information on electromagnetic RF radiation. Part |11 assesses the regulatory
responses to the RF radiation exposure issue. Part IV examines the industry's response. Part V
discusses the judicial treatment of RF radiation cases and analyzes some of the key legal issues
which will play arolein future litigation. This article concludes by stressing the need for policy
makers to maintain restraint while the scientific community struggles to determine with certainty



whether exposure to RF radiation from cellular telephones is hazardous to human health.

|I. Background on RF Radiation

. In order to completely understand the fear and the controversy surrounding the use of cellular
telephones, it is necessary to briefly describe what constitutes electromagnetic RF radiation and
how it may cause harmful effects.

A. What is Electromagnetic RF Radiation?

. Electromagnetic radiation ranges from high frequency, ionizing forms of radiation, to lower
frequency, non-ionizing forms of radiation.[15] lonizing radiation, which exists as X-rays, gamma
rays and other forms of nuclear radiation, is capable of dislodging electrons from matter, and is
known to be hazardous.[16] The electromagnetic RF radiation emitted by cellular telephonesisa

form of non-ionizing radiation, which is, by contrast, electric energy that istoo weak to dislodge
electrons asit passes through matter.[17] All low-frequency, electromagnetic fields (EMFs)[18]

generated by electric power,[19] or occurring naturally, [20] fall under the category of non-
ionizing radiation.[21] Non-ionizing radiation was once believed to be harmless, and aroused very
little concern or controversy.[22] The attention focused instead on the harmful effects of ionizing
radiation.[ 23] Studies revealed, however, that non-ionizing radiation may also present a danger to
human health.[24] This discovery caused the public and the scientific community to alter their

view of non-ionizing radiation and to shift attention to questions concerning the hazards of EMFs
and, most recently, to questions concerning the effects of exposure to electromagnetic RF
radiation, specifically from cellular telephones.[25]

B. Effects of Electromagnetic RF Radiation

. Asaready mentioned, no scientific study has yet provided conclusive evidence to prove that the
use of cellular telephones is hazardous to human health.[26] Scientists have, however, reported on

avariety of biological and behavioral effects caused by exposure to low-levels of radiation, albeit
at frequencies not used by cellular telephones.[27] For instance, one study has suggested that

exposure to low-level radiation could adversely affect the central nervous system,[28] while other
studies show that exposure could diminish the effectiveness of the immune system,[29]or facilitate
the development of cancer.[30] A more recent study found that mice exposed to radio
transmissions, similar to those used by cellular telephones, developed lymphoma, aform of

cancer, at twice the rate of other mice.[31]

. The studies which suggest that exposure to RF radiation may cause adverse effects have raised
important questions but have not provided conclusive evidence.[32] The failure of these studies to
rise to the level of probative value is due in part to a number of methodological problems which,
according to critics, have prevented scientists from reaching accurate test results.[33]
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Studies which attempt to examine the effects of exposure to RF radiation will not likely produce
consistent, replicable results until the scientific community has reached a consensus on which
aspects of exposure are relevant or important.[34] The level of RF frequency, intensity,

consistency, duration and direction of field, are all aspects of exposure which affect scientific
research and can dramatically alter results.[35] For example, some studies are conducted on the

premise that biological effects occur only at certain levels, or "windows' of frequency and
intensity.[36] Other studies suggest that the "transient effect” of a very rapid change in magnetic

field strength, caused simply by turning an electrical device off, can cause cancer.[37] How

scientists treat and prioritize these aspects of exposure is therefore a vital and determinative
feature of any study assessing the health risks posed by RF radiation.

I11. Regulatory Responsesto the RF Radiation Exposure | ssue
A. TheRise of Preventative Policy Making

During the late 1960s, administrative agencies in the United States began to play an activerolein
regulating technologies that could potentially pose threats to public health, safety, and the
environment.[38] This movement toward preventative policy making, driven by a perceived need

to control the processes of scientific and technological change,[39] represented a dramatic shift in
regulatory thinking.[40] Agencies were expected to go beyond regulating hazards which were
known to be harmful, to guarding against risks.[41]

Risk-based regulation, however, isacomplex discipling,[42] placing regulatorsin an
uncomfortable position where they are subject to pressure from Congress and the public to enact
safety standards, when there isinsufficient scientific evidence to support such actions,[43] and
vulnerable to charges that they have misinterpreted or misused scientific findings.[44] This
struggle to deal with outside pressures and the problem of scientific uncertainty[45] is evident in
the assessment and control of the potential hazards associated with the use of cellular telephones.

B. Federal Actionsin the Absence of Scientific Certainty

Several federal agencies play arolein ensuring the safety of cellular devices. The main agencies
involved are the Federal Communications Commission ("FCC"), the Food and Drug
Administration ("FDA"), and the Environmental Protection Agency ("EPA").[46] Although there

isinsufficient evidence proving that exposure to RF radiation presents health hazards,[47] the FCC
and the FDA have nonethel ess responded to congressional and public pressure]48] by considering

and undertaking limited actions aimed at minimizing exposure and reducing the potential
risks.[49]

1. FCC Response
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On August 1, 1996, under intense congressional pressure to act,[50] the FCC adopted and issued a

new set of RF radiation exposure guidelines that were for the first time applicable to cellular
telephones.[51] The FCC adopted this regulation to meet its responsibilities under the National

Environmental Policy Act ("NEPA™) of 1969, which "requires federal agencies to evaluate the
effects of their actions on the quality of the human environment."[52]

The FCC does not consider itself a health agency with the expertise to determine what levels of
radiation are safe, and it turns to health and radiation experts outside the agency for guidance on
these issues.[53] For this reason, and because there were no existing federal guidelines on

radiation exposure,[54] the FCC adopted exposure limits based on industry standards established
by the American National Standards Institute ("ANSI"),[55] and the Institute of Electrical and
Electronic Engineers ("IEEE").[56] These standards are similar to standards recommended by the
National Council on Radiation Protection and Measurements ("NCRP").[57] The new limits for

cellular telephones "are based on exposure criteria quantified in terms of specific absorption rate
("SAR"), ameasure of the rate of RF energy absorption.”[58] For example, hand-held cellular

telephones must meet the SAR limit of 1.6 watts/kg as averaged over one gram of tissue.[59] This
requirement became effective in August of 1996.[60]

Following the adoption of standards, the FCC received seventeen petitions for reconsideration and
numerous comments in response to these petitions.[61] With afew exceptions,[62] most of the
parties who filed comments with the FCC supported the guidelines applicable to cellular
telephones.[63] Cellular telephone manufacturers, who were already involved in testing their
products to ensure compliance with the exposure standards adopted by the FCC,[64] did not resist
the rule, but subsequently recommended certain modifications.[65]

2. Evaluation of FCC Response

Scientists and commentators who disagree with the FCC'’ s action have raised a number of issuesto
consider. They argue that the FCC'’ s guidelines are an ineffective or inadequate measure to guard
against any of the potential risks of RF radiation.

According to some scientists, the FCC'’ s guidelines are flawed because they do not take into
account the possibility that weaker levels of RF radiation are as harmful to human health as
stronger levels.[66] As discussed previously, some studies indicate that biological effects occur at
certain "windows' of exposure,[67]or through a"transient effect” of a very rapid change in power
strength.[68] This suggests that the FCC' s adoption of RF radiation exposure standards may be an
ineffective way to reduce the potential health risks associated with cellular telephone use.

Others argue that the FCC’ s exposure standards are inadequate because they are limited to
providing protection from thermal effects,[69]and fail to address the potential non-thermal
effects 70] of exposure to RF radiation.[71] Thermal effects are well-established and therefore
form alegitimate basis for establishing limits to RF radiation.[72] In contrast, non-thermal effects

are not well-established and, currently, do not form a scientifically acceptable basis for restricting
human exposure to RF radiation from cellular telephones.[ 73] Those who challenge the adequacy
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of the FCC’ s hazard threshold argue that the public will not be protected from the potential risks of
RF radiation until there is sufficient scientific evidence to prove that the standard is adequate to
protect against both thermal, as well as non-thermal effects.[74]

The FCC'’ s adoption of RF radiation exposure standards, an effort to protect the public interest in
safety, may satisfy Congress and allay the public’s concern, but it appears that this action can not
be fully justified on the basis of available science.

3. FDA Response

The FDA is empowered by Congressto directly regulate el ectronic products that emit radiation
with regard to public health and safety, and appears to have the primary responsibility to respond
to the concern over cellular telephones.[75] Thusfar, the FDA has refrained from exercising the
full extent of its powers, choosing instead to take limited actions until the scientific community
can confirm that there are hazards associated with exposure to RF radiation.[ 76]

The FDA first took action in 1993, when it made arrangements to meet with representatives of the
cellular telephone industry to discuss the potential problems and their suggested solutions.[ 77]
Since then, the FDA has worked with manufacturers, seeking ways to minimize human exposure
to RF radiation.[ 78]

Although the FDA has not performed or sponsored research specifically addressing the levels of
RF radiation emitted by cellular telephones, it has supported research which may be relevant to the
question of cellular telephone safety.[79] In addition, the science and advisory group of the FDA
has demonstrated its willingness to review research conducted by the federal government and
private industry.[80]

4. Evaluation of FDA Response

Without conclusive scientific evidence to prove that cellular telephones are hazardous to public
health and safety, and under minimal pressure from consumers,[81] the FDA has indicated that it
Is not prepared to devote its resources to protect the public from the unknown risks of RF
radiation.[82]

The FDA can take additional steps to ensure that the public isinformed of any potential risks,
without straining its resources or imposing unreasonabl e costs on the cellular telephone industry.
For example, the agency can exercise its authority to require that cellular telephone manufacturers
provide unambiguous warnings advising users of the potential risks associated with the use of
cellular telephones and to inform them of the status of research.[83] By developing uniform
warnings and safety instructions, the FDA can help to remove the uncertainty and guess-work that
Isinvolved when manufacturers attempt to articulate the potential risks to cellular phone users.[84]
While admittedly not a perfect solution to the RF radiation problem,[85] this measure will at |east
ensure that all individuals who purchase and use cellular telephones will obtain accurate and
complete information from an impartial source on the status of research on RF radiation and the
safety of cellular telephones.
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V. Industry Response

In response to the concern over RF radiation, the cellular telephone industry[86] pledged $25
million, in early 1993, to establish and support the Science Advisory Group (SAG), since renamed
Wireless Technology Research, L.L.C. (WTR).[87] The goal of the WTR isto facilitate science-
based decision-making relating to the health and safety of current and future wireless
technology.[88] The WTR is charged with (1) managing aresearch program to develop a scientific
database upon which public health decisions can be made, (2) informing the industry of any health
risks associated with the use of cellular phones, and (3) providing advice on strategies for the
mitigation of those risks.[89]

A. Evaluation of Industry Response

The cellular telephone industry's investment in research to clear the scientific uncertainty
surrounding RF radiation appears to be an extraordinary response considering the harsh, common-
law treatment of product safety research.[90] Although manufacturers have an obligation to
conduct a reasonable amount of testing for safety,[91] the common-law liability rules act to
penalize those who go beyond the minimum testing requirements and invest in comprehensive
research programs which might reveal potential risks associated with a product.[92]

Generally, manufacturers believe that safety research for latent hazards increases, rather than
reduces, exposure to litigation and catastrophic liability.[93] Therefore, to protect themselves from
liability, many manufacturers choose to remain ignorant of the latent hazards of their products,[94]
relying on the causation-rule in toxic torts to escape liability.[95] Cellular telephone
manufacturers, who already conduct in-house safety teststo gain FCC approval, support the
WTR's research program despite the risks they face in doing so.[96]

The WTR has not, however, escaped criticism. Some critics allege that the WTR isunlikely to
produce valid results because the cellular telephone industry improperly controls and influences
the program, while others are more generally concerned about the WTR’s slow pace of research.
Thislater group is concerned why, after five years, the organization has still not achieved its stated
objectives.[97]

V. Judicial Treatment of RF radiation cases

A. The Shift Toward a Pro-Defendant Position

Courts, like regulatory agencies, have struggled with the basic problem of scientific uncertainty.
As previously discussed, regulators have refrained from acting aggressively to protect public
health and safety in the absence of sufficient proof showing that RF radiation is hazardous.
Similarly, courtsin the past few years have responded to this lack of evidence with caution and
restraint, refusing to allow recovery to plaintiffs who have brought claims for injuries allegedly
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caused by exposure to RF radiation from cellular phones.[98]

Thejudicia treatment of RF radiation cases can also be viewed as areflection of arecent trend in
tort law and practice characterized by a shift away from earlier, very strong pro-plaintiff positions,
to positions more favorable to business and other classes of defendants.[99] While thereisno

concrete explanation for this shift in favor of defendants, it seems plausible to argue that courts are
trying to control and contain tort litigation, particularly in the area of toxic tort litigation,[ 100]

where RF radiation cases would appropriately fall.[101] Toxic tort cases, such as those involving
asbestos, have demonstrated a tendency to grow into "monstrous’ dimensions.[102] Courts may

fear that one plaintiff’s victory in an RF radiation case would open the floodgate of
litigation,[ 103]which the judicial system may not be prepared to adequately address in the absence

of conclusive scientific evidence.[104]

Considering this shift toward a pro-defendant position, and taking into account the complexities
and cost of litigation,[105]as well as the difficulty in proving causation,[106] it is no surprise that

there are few cases involving RF radiation.[107] These cases, however, are instructive. They raise

important questions and legal issues which will shape and control the direction of future litigation.
Two of these issues, the problem of causation and the question of admissibility of expert
testimony, deserve closer attention in this article.

B. Thelssue of Causation

Causation, described as the "most metaphysical of al the elements of negligence,"[108] isan
inherently difficult issue for judges and juries to address in assessing the validity of claims brought
by individuals alleging injuries caused by exposure to RF radiation and other toxic
substances.[109] In the absence of sufficient scientific evidence to support the claim that RF
radiation is hazardous to human health, and under the current tort law system,[110] the causation
element will continue to represent the most difficult legal hurdle for plaintiffs to overcome when
bringing claims against cellular telephone manufacturers.[111]

To make a persuasive case for compensation, the plaintiff in atoxic tort lawsuit must show (1) that
the substance to which they were exposed is capable of causing harm (general causation), and (2)
that it is more likely than not that the exposure caused by the defendant’ s actions was the actual
cause of injury (specific or individual causation).[112] Satisfying these legal requirementsis
difficult to achieve in cases where there are a number of factors working together to prevent the
identification of a causal link.[113] These factors include long latency periods, alack of

understanding of causal mechanisms of disease, diverse patterns of exposure, multiple actors
Introducing the same substance into the environment, and the possibility of interaction with other
causal agents.[114] Commentators have proposed major doctrinal changesto alleviate the

problem,[115] but courts have continued to apply traditional notions of causation.[116]
In Reynard v. NEC Corp.,[117]one of the first cases attempting to link RF radiation from cellular

telephones to cancer, the issue of causation was a salient and determinative factor influencing the
outcome of the case.[118] In this case, the plaintiff claimed that exposure to RF radiation initiated,

or aggravated and accelerated, the growth of abrain tumor which eventually killed hiswife.[119]
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The court, after reviewing two medical journal articles and a medical expert’s affidavit, held that
the plaintiff had failed to establish the requisite degree of causation, and granted the defendants’
motion to dismiss the lawsuit.[120]

C. Admissibility of Expert Testimony

Closely tied to the issue of causation in RF radiation casesis the issue of admissibility of scientific
evidence and expert testimony. In cases where there isa high level of scientific uncertainty, courts
and commentators have acknowledged that the dangers of allowing unreliable or untested science
in the courtroom can be significant.[121] Courts, therefore, have devel oped a strict standard for
determining the admissibility of the types and quality of scientific evidence and expert
testimony.[122]

In Daubert v. Merrell Dow Pharmaceuticals,[123] the Supreme Court established the criteriafor
admissibility of scientific evidence at trial.[124] In Daubert, the Court held that the trial judge
must assume the task of ensuring that an expert’ s testimony rests on both areliable foundation and
iIsrelevant to the task at hand.[125] The Court further stated that although it was not setting out a
definitive checklist or test, the following questions were appropriate: (1) whether the theory or
technique has been or can be tested; (2) whether the theory or technique has been subjected to peer
review and publication; (3) whether there is aknown or potential rate of error in the technique; and
(4) whether the theory or technique is generally accepted in the scientific community.[126]

The Ninth Circuit of Appeals clarified the Supreme Court’s Daubert decision[127] and
emphasized that judges should carefully examine whether the experts are proposing to testify
about matters growing naturally and directly out of research they have conducted independent of
litigation, or whether they have developed their opinions expressly for the purposes of
testifying.[128] In General Electric Co. v. Joiner[129], the Court further strengthened the trial
judge's "gatekeeping" role, reminding courts that under the federal rules of evidence, the trial
judge "must ensure that any and al scientific testimony and evidence admitted is not only relevant,
but reliable."[130]

Before Daubert, courts took a deferential view of science, and did not see a need to consider how
the expert arrived at his opinion.[131] The Daubert decision, therefore, changed the course of
toxic tort litigation, and other areas of law, by mandating judicial scrutiny of scientific
methodology and giving judges the task of guarding against the intrusion of flawed science.[132]

Clearly, asthe Reynard case suggests,[133] the strict judicial scrutiny of scientific evidence

established by Daubert will have a substantial impact on RF radiation cases, potentially benefiting
defendants while the issue remains clouded by scientific uncertainty.

V1. Conclusion

The federal government, the cellular telephone industry, and courts all face pressure to respond to
the public’s concern about RF radiation.[134] Thus far, they have taken limited measures to

placate the public outcry but have refrained from taking any action which would seriously



interfere with the development of the cellular network or deprive the public of the many benefits
provided by cellular telecommunication services. Without conclusive scientific evidence to justify
further action, this approach of restraint is proper, if not necessary, to preserve the integrity of
policy makers charged with the difficult task of protecting the public from the unknown risks of
RF radiation.
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dismissal, seeinfra pp. 24-25 and accompanying notes. Since 1993, the press has fueled the debate over
whether cellular telephones are hazardous. See, e.g. David Kirkpatrick, Do Cellular Phones Cause
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