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On April 28, 1995, the day that 
changed his life forever, the day �God 
slapped me in the head with a two-
by-four and said, �Would 
you pay attention here?�� 
Lloyd Morgan had lunch 
with a colleague at a 
strip-mall Indian restau-
rant in Milpitas, Califor-
nia. The two men were 
discussing of� ce politics 
when Morgan suddenly 
tilted sideways in his 
banquette, the fake-
leather seat rising to slap 
his cheek. In the mo-
ment before he lost con-
sciousness, he saw his 
colleague standing over 
him in an awkward, bent 
position, saying, �Lloyd? 
Lloyd? Lloyd?� For the 
next forty-five minutes, 
Morgan convulsed like a 
man in an electric chair, the victim 
of a grand mal seizure. Every muscle 
in his body clenched and unclenched, 
his bowels emptied, and he cracked 
a tooth.

At the hospital, a doctor explained 
to Morgan that his seizure had been 
caused by a brain tumor the size of a 
large peach. The good news was that 
the tumor, a meningioma, was benign 

and could be removed. (Morgan loathes 
the term �benign.� �It�s sloppy language. 
As far as I�m concerned, there�s no such 

thing as a benign brain tumor. Any-
thing will kill you if it grows forever.�) 
The bad news was that the tumor was 
stuck �like epoxy� to his sagittal sinus 
vein, meaning that the slightest slip of 
the surgeon�s knife and Morgan would 
be dead. But over the course of the 
twelve-hour operation the surgeon did 
not falter, and less than two weeks 
later Morgan was home.

Yet throughout the four months of 
his convalescence, Morgan couldn�t 
stop thinking about a conversation 

he�d had with his neurosurgeon during 
his hospital stay. The doctor had re-
marked, offhandedly, that in recent 

years he had seen an un-
usually high number of 
brain tumors.

�So what�s going on?� 
asked Morgan. �Why did 
I get this?�

�If I knew that, I�d win 
the Nobel Prize.�

�But if you had to 
guess, what would you 
say?�

�Perhaps,� said the 
neurosurgeon, commit-
ting what must surely be 
a violation of the Hip-
pocratic Oath, �electro-
magnetic � elds.�

Morgan had never 
heard anything like this 
before. As soon as he was 
well enough to read, he 

hunted down every paper he could 
� nd about the effect of electromag-
netic � elds, or EMFs, on human health. 
He came across one study in Risk 
Analysis that showed a partial correla-
tion between electromagnetic radia-
tion and the risk of leukemia. An ar-
ticle in a German journal, Radiation 
and Environmental Biophysics, indi-
cated �a marginal association between 
all cancer diagnoses combined and 
EMF exposure.� And a meta-analysis 
in the Journal of Occupational and 
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Environmental Medicine showed that 
workers with high exposure to EMFs 
had a 10 to 20 percent increased risk of 
brain tumors. Where other observers �
including many of the authors of these 
studies�detected mathematically in-
signi� cant results, routine � uctuations 
in data, Morgan saw incontrovertible 
evidence that something cataclysmic 
was occurring. He believed that he 
had made a horrifying and monumen-
tal discovery.

�Looking back,� says Morgan to-
day, �that tumor was the best 
  thing that ever happen -
  ed to me.�

Morgan was in the vanguard of 
what, � fteen years later, is a growing 
movement of activists who believe we 
are witnessing the advent of a catas-
trophe: a brain-cancer epidemic that 
would be the largest public-health cri-
sis in the history of the human race. 
Since Morgan�s �eureka� moment, the 
market for cell phones�which emit 
low-f requency electromagnetic 
radiation �has grown to 4.1 billion 
people, more than 60 percent of the 
earth�s population. This � gure contin-
ues to rise, thanks to recent expan-
sion in two high-growth sectors: the 
developing world and children under 
eleven. Fears about EMF safety have 
been the subject of two recent con-
gressional hearings and have spurred 
the European Parliament to pass, with 
a near-unanimous vote, a resolution 
urging stricter exposure limits on mo-
bile-phone radiation; France has gone 
so far as to propose outlawing the sale 
of cell phones to children. Since these 
measures have provoked derision from 
physicists and biologists across the 
globe, a brief review of the science is 
in order.

Electromagnetic radiation is as old 
as the universe. We spend our lives 
immersed in it. Until the twentieth 
century, the greatest emitter of elec-
tromagnetic radiation known to man 
was the sun. Today, however, man-
made EMFs overwhelm natural ones 
in developed areas. Every object that 
generates an electric charge creates 
an electromagnetic � eld. Radio and 
television signals are forms of elec-
tromagnetic radiation. Whenever 
you walk down the street you pass 
through innumerable overlapping 

� elds, as obliviously as a bird crosses 
national borders or an  airplane pas-
senger enters new time zones.

Electromagnetic radiation is not 
only everywhere; it is forever. It di-
minishes in strength the farther it 
travels from its source, but it never 
disappears. Long after the sun de-
vours the earth, man-made electro-
magnetic waves will continue their 
march through the universe at the 
speed of light. At the time of this ar-
ticle�s publication, for instance, Or-
son Welles�s 1938 War of the Worlds 
radio broadcast will be streaming 
over the star Epsilon Cygni, seventy-
two light-years away.

Not all radiation is created equal. 
High-frequency electromagnetic radia-
tion�nuclear radiation, X-rays, even 
the ultraviolet rays of a tanning 
booth�is powerful enough to break 
chemical bonds, creating highly un-
stable atoms called ions. Ionizing ra-
diation harms the cells of living tissue: 
it damages DNA and increases the risk 
of cancer. These facts are no longer 
disputed, though it took sixty years of 
poorly regulated X-ray use, and corre-
sponding spikes in cancer-incidence 
rates, before scientists fully understood 
the dangers involved.

Today�s controversy focuses on the 
lower part of the electromagnetic 
spectrum. These waves�frequencies 
below 300 GHz�are considered too 
weak to damage human tissue. If 
they indeed cause biological damage, 
then they must do so in ways unex-
plained by conventional science.

First in 1976, and then in 1989 
and 1990, The New Yorker pub-
lished a series of chilling articles by 
Paul Brodeur presenting evidence 
that exposure to extremely low-
frequency electromagnetic radia-
tion�from power lines, radar an-
t e n n a e ,  a n d  v i d e o - d i s p l a y 
terminals�increased the risk of 
cancer. The mainstream medical 
and scienti� c community dismissed 
these studies, and Brodeur himself 
came under attack. Yet there was a 
turning point in 2000, when a team 
of eminent epidemiologists con-
cluded, based on the studies to 
date, that high exposure to these 
EMFs doubled the risk of childhood 
leukemia. The following year, the 
International Agency for Research 

on Cancer (IARC), an arm of the 
World Health Organization, made 
the decision to classify extremely 
low-frequency EMFs, such as those 
emitted by power lines, as a Group 
2B agent: a possible human carcin-
ogen. This was a major triumph for 
those concerned about such radia-
tion. It is worth noting, however, 
that Group 2B also includes such 
agents as carbon black (an ingredi-
ent of photocopying toner), acetal-
dehyde (produced when the body 
metabolizes alcohol), pickled vege-
tables, and coffee.

The farther one is from the source 
of a field, and the less time one 
spends in it, the weaker its effect. So 
anyone worried about exposure to 
low-frequency radiation could avoid 
buying a home situated near a power 
line, stand away from the microwave 
oven, sit at a reasonable distance 
from the television, and avoid rest-
ing a radar gun on one�s lap. But by 
the late 1990s, it had become in-
creasingly difficult to avoid direct 
exposure. In fact, it became common 
practice to press an EMF emitter to 
your brain for many minutes, and
 even hours, every day, for
 the rest of your life.

Cellular phones emit radiation 
at a frequency between 450 and 2700 
MHz. This is significantly higher 
than the extremely low-frequency 
EMFs (50�60 Hz) that concerned 
Paul Brodeur, but still two orders of 
magnitude below the level at which 
radiation can heat human tissue (300 
GHz). A cell phone gives off roughly 
the same frequency of radiation as a 
microwave oven; scientists sometimes 
describe cell-phone radiation as mi-
crowave radiation. In the past de-
cade, hundreds of experiments have 
been conducted to determine wheth-
er cell-phone radiation might have 
any effect on human health. Here 
are some of the � ndings:

� Exposure to cell-phone radia-
tion hampers one�s ability to 
fall asleep.1 Exposure to cell-
phone radiation makes one 
sleepy.2 Exposure to cell-phone 

1 Hung et al. (2007).
2 Mann and Roschke (2004), Loughran et 
al. (2005).
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radiation has no effect on sleep 
patterns.3

� Cell-phone radiation slows one�s 
cognitive reaction time.4 It 
makes one think faster.5 It has 
no effect on cognitive ability.6

� Cell-phone radiation reduces 
sperm count and sperm motility 
and increases the number of 
abnormal sperm.7 Cell-phone 
radiation does not harm the 
testicles.8

� Exposure to cell-phone radiation 
leads to single- and double-
strand breaks in DNA and to 
numerous other forms of genetic 
damage.9 Exposure has no sig-
ni� cant effect on DNA.10 The 
negative (no effect) studies out-
weigh the positive, and the rea-
son the incriminating studies 
showed anything at all was that 
they were poorly, even incompe-
tently, designed.11

� The brain of a child absorbs a 
much greater amount of radia-
tion from a cell phone than does 
the brain of an adult.12 No, it 
does not.13 The absorption rate 
is twice as high, but only for 
children under eight.14

� The majority of studies on cell 
phones and human health have 
received funding from the tele-
communications industry. In-
dustry-funded studies are sig-
nificantly more likely than 
independent studies to show 
that cell phones are safe.15

3 Wagner et al. (2000), Huber et al. (2000).
4 Cao et al. (2000), Maier et al. (2004).
5 Koivisto et al. (2000a, b), Jech et al. 
(2001), Lee et al. (2001), Edelstyn and 
Oldershaw (2002), Keetley et al. (2006).
6 Haarala et al. (2003), Basset et al. 
(2005), Russo et al. (2006), Terao et al. 
(2006), Cinel et al. (2007).
7 Dasdag et al. (1999), Erogul et al. (2006),  
Yan et al. (2007), Subbotina et al. (2007), 
Agarwal et al. (2008), De Luliis et al. 
(2009), Mailankot et al. (2009).
8 Dasdag et al. (2003, 2008), Ozguner et 
al. (2005), Aitken et al. (2005), Ribeiro et 
al. (2007), Pourlis (2009).
9 Phillips et al. (1998), Tice et al. (2002), Diem 
et al. (2005), Gandhi and Ani  ta (2005).
10 Li et al. (2001), Hook et al. (2004), Ait-
kens et al. (2005), Stronati et al. (2006).
11 Brusick et al. (1998), Meltz (2003), Vi-
jayalaxmi and Prihoda (2008).
12 Gandhi and Kang (2002).
13 Schönborn et al. (1998).
14 Wiart et al. (2008).
15 Huss et al. (2008).

Most epidemiological studies of 
regular cell-phone use for less than 
ten years have yielded no evidence 
that the phones cause brain tu-
mors.16 (There has been one nota-
ble,17 if disputed,18 exception.) Re-
cently there have emerged the � rst 
studies to follow regular cell-phone 
users for longer than ten years. In 
these studies, the findings remain 
inconsistent�except in one catego-
ry: When a person is accustomed to 
holding his phone to one side of his 
head, he has an increased risk of tu-
 mor incidence on that
 same side of his head.19

Numerous international and 
U.S. agencies�the WHO, the Euro-
pean Commission�s Scienti� c Com-
mittee on Emerging and Newly Iden-
tified Heath Risks, the National 
Institutes of Health, the Federal 
Communications Commission, the 
Food and Drug Administration,
the American Cancer Society, and 
the National Cancer Institute�have 
reviewed the evidence and concluded 
that cell-phone radiation does not 
present any health risks. Several of 
these agencies have recommended 
further experiments to evaluate the 
effects of long-term use.

Yet a loose network of private citi-
zens, who share an acute distrust of 
what they call �mainstream� science, 
has declared war on cell phones and 
other forms of low-frequency EMFs. 
They communicate by land line and 
email, exchanging new information 
and gossip daily. They read special-
ized newsletters, particularly Louis 
Slesin�s Microwave News, which since 
1981 has followed the EMF contro-
versy with a degree of scrutiny and 
comprehensiveness that must be seen 
16 Advisory Group on Non-Ionising Radia-
tion, United Kingdom Health Protection 
Agency (2003); Moulder et al. (2005); 
Krewski et al. (2007);  Scienti� c Commit-
tee on Emerging and Newly Identified 
Health Risks, European Commission 
(2009); Ahlbom et al. (2009).
17 Hardell et al. (1999, 2001, 2002, 2005).
18 Rothman (2000), Elwood (2003), Boice 
and McLaughlin (2006).
19 Hardell et al. (above), Lönn et al. (2005), 
Hepworth et al. (2006). The risk of a tu-
mor on the side of the head of a reported 
phone user increases in these studies any-
where from 24 percent (Hepworth) to 400 
percent (Hardell).

to be believed (it reported on this 
very article, for instance, nearly a 
year ago, soon after I received the as-
signment). They work from home of-
� ces in Berkeley, Tucson, New York, 
and Santa Barbara, but rarely do they 
meet in person. Only in the past two 
years have their efforts begun to gain 
momentum: the two congressional 
hearings on concerns over cell-phone 
radiation, as well as efforts by local 
politicians in Maine and San Fran-
cisco to put warning labels on 
phones, have received national press 
attention. These EMF activists have 
devoted their lives to exposing the 
perils of this new technology before 
it is too late. That, however, may 
be understating the case. Most
  of them believe it is
   already too late.

 You can�t say there�s no evi-
dence,� Lloyd Morgan shouted at 
me, in his Berkeley apartment. 
�There is evidence.� Morgan�s bright 
blue eyes twinkle whenever he says 
something particularly menacing, 
though his attitude is always avun-
cular, kindly, enthusiastic; when 
making his arguments he has the 
giddiness of a mathematics professor 
explaining an unusually elegant 
proof or an archaeologist unearthing 
a biblical relic. Even when he pro-
nounces his direst predictions��In 
about fifteen years, we�re going to 
have a pandemic of brain cancers 
that will be the worst pandemic 
we�ve ever seen, worse than the 
Black Plague��he appears less 
f rightened than awed. Morgan 
doesn�t see himself as a crusader, but 
there is a spiritual intensity to him. 
He converted to Judaism not long 
after his tumor was removed, and on 
this day, the Sabbath, he wears a 
blue kippah that matches the color 
of his eyes. Why Judaism? �In Amer-
ican culture, if you disagree with 
somebody, you are seen as personally 
assaulting them. If you have fifty 
people in a Torah study, you have 
seventy-� ve points of view. I was at-
tracted to that intellectual process.�

Morgan�s of� ce, which he calls �Ac-
tion Central,� is the size of a large 
closet. It is packed with � ling cabinets, 
spreadsheets dense with numbers, ar-
chived copies of the Bioelectromagnet-

�
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ics Newsletter, and a well-thumbed 
paperback titled Congress at Your Fin-
gertips. There are two computers: a 
PC, on which Morgan does his daily 
statistical analysis, and an ancient 
Macintosh Performa, which stores 
data collected during the Nineties. On 
the wall hangs a framed pencil sketch 
of Don Quixote and Sancho Panza: 
�The symbol for my work life.�

The of� ce was too small for two 
people, so we sat in his living room. 
Out the window the Richmond BART 
train clattered by every few minutes. 
Almost as often, Morgan 
leaped out of his chair to 
� nd a book from his shelf 
to hand to me: David 
Michaels�s Doubt Is Their 
Product: How Industry�s 
Assault on Science Threat-
ens Your Health, Nassim 
Nicholas Taleb�s The 
Black Swan: The Impact 
of the Highly Improbable, 
Western Electric Compa-
ny�s 1956 Statistical Qual-
ity Control Handbook.

Morgan�s obsession 
with probability and sta-
tistics makes sense, be-
cause brain tumors are a 
highly improbable occur-
rence: 19 in 100,000 
Americans will be diag-
nosed with one in any 
given year. When Mor-
gan began his research, 
he � rst tried to determine 
whether his neurosur-
geon�s observation re-
� ected a larger trend�
whether brain tumors like the one cut 
out of his own head were, in fact, be-
coming more common. He discovered 
that most states did not keep records 
on the incidence of benign (or non-
malignant) tumors, so he helped to 
write a bill that required the collection 
of this information, and he petitioned 
state representatives to bring it before 
the California legislature. After it was 
signed into law, Morgan fought for its 
passage on the national level, and in 
2002, Congress passed the Benign 
Brain Tumor Cancer Registries 
Amendment Act.

The resulting data has been am-
biguous. The incidence of non-
 malignant tumors in the United 

States increased every year between 
2000 and 2004, at a rate the Central 
Brain Tumor Registry of the United 
States called �signi� cant.� Yet dur-
ing the same period, the overall rate 
of brain tumors declined, and be-
tween 2004 and 2006, the incidence 
of non-malignant tumors held 
steady. (More recent years have yet 
to be reported.)

Morgan is now lobbying for a more 
ambitious bill. (Disliking the term 
�lobbyist,� he calls himself �Chief 
Cheerleader.�) If passed, the National 

Childhood Brain Tumor Prevention 
Network Act would provide funding 
for and mandate further research 
into the origins of childhood tumors. 
Brain tumors�having recently 
edged out leukemia�are now the 
leading cause of death from cancer 
for children under the age of four-
teen, but we still don�t know what 
causes them. Morgan signs every 
email he sends with the tag �� �� 
�	
�� �		
, �� ��
�� ��
�.

This work comes naturally to 
Morgan. Long before he retired in 
2002 to study brain-tumor statistics 
full time, he had made a career out 
of burrowing through mountains of 
data in the hope of � nding highly 

improbable singularities. After 
graduating from Berkeley with an 
electrical-engineering degree, he 
found jobs during the Seventies and 
Eighties as a design engineer at com-
puter companies�Qantel, Castelle, 
Northstar, and, later, Lucas� lm. He 
learned that a device that tests per-
fectly in a limited run begins to show 
� aws once you produce it in gigantic 
quantities. Morgan�s job was to inves-
tigate these � aws. Why did a micro-
chip malfunction one out of every bil-
lion cycles, causing an entire 

computer system to crash? �It was the 
most esoteric kind of troubleshoot-
ing,� said Morgan. �But the stakes 
were high. The fate of the company 
was on the line.�

Whenever a new paper on brain 
tumors is published, Morgan creates a 
set of spreadsheets on his computer. 
Into these spreadsheets he enters ev-
ery piece of data from the study. He 
checks the calculations himself�the 
odds ratios, the con� dence intervals, 
the speci� c absorption rates�making 
sure that the paper�s authors did their 
math correctly. �You�d be surprised at 
how often there are errors,� he said.

If he finds that any calculations 
were omitted, he does them himself 
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and enters the results in a new col-
umn, in red type. After spending six 
to eight hours on each report, he 
ends up with pages of numbers, un-
rolling in red and black columns. 
These numbers usually describe the 
paper•s results more comprehensively 
than its own authors thought neces-
sary. What he believes he is doing is 
•having a conversation with the 
data.Ž And he refuses to read the re-
searchers• summary until he is done. 
Often Morgan finds that he has 
reached different conclusions than 
the scientists did. And when this 
happens, he gets angry.

He was particularly upset that 
morning about the Interphone sur-
vey. This was not especially sur-
prising, since nearly everyone I had 
spoken with about cell phones, re-
gardless of their feelings about the 
issue, was upset about Interphone. 
Interphone was intended to be the 
largest and most rigorous study to 
date of cell phones and cancer. Co-
ordinated by the IARC at a cost of 
$30 million, Interphone employed 
� fty scientists in thirteen countries 
(the United States did not partici-
pate). It was hoped, by all parties 
concerned, that this mega-study 
would settle the matter once and for 
all. The results were to be an-
nounced in 2005. They still have 
not been published.

In exasperation, scientists in eight 
of the countries have gone ahead and 
released their � ndings. Taken togeth-
er, the results are bizarre. Although 
the numbers are inconsistent, they 
seem to indicate a connection be-
tween cell-phone use and tumors„
just not in the way one might expect. 
According to Morgan•s analysis of 
the Interphone results, cell-phone 
use appears to decrease one•s chance 
of getting a tumor.

Given the scope and complexity 
of the Interphone study, it is likely 
that these odd results were caused by 
methodological errors. Morgan pub-
lished a piece last year in a medical 
journal, Pathophysiology, listing elev-
en � aws in the Interphone study that 
he says would have caused the risk to 
be underestimated. Were it not for 
this skewing, Morgan thinks, the risk 
numbers would be signi� cantly high-
er across the board.

The day before our meeting, the 
director of the IARC announced 
that Interphone would � nally publish 
a paper on brain-tumor risks from 
cell-phone use. It would include only 
results on certain types of brain can-
cers, however, and according to a re-
port in Microwave News, it would 
not address the issue of tumor loca-
tion relative to the regions of the 
brain exposed to cell-phone radia-
tion. Morgan was beside himself 
about these omissions. •It•s outra-
geous. It•s deliberate. It•s criminal!Ž

I asked him whether he enjoyed 
the endless calculations, the exhaus-
tive analyses of small � uctuations in 
data. The hopelessness. •I•m blessed,Ž 
he said, his blue eyes narrowing. •I 
know enough people who haven•t 
been so lucky. I•ve had a brain tumor. 
I know what they do. You disappear 
as a person.Ž

Did it occur to him that, as a brain-
tumor victim, he might be ever so 
slightly biased?

•Yes, I have a bias because of 
my experience,Ž he said, edging 
forward in his seat. •But I want
 the data. And I want it
 to be convincing.Ž

The portable cellular phone was 
born on September 21, 1983, when 
the FCC approved the Motorola
DynaTAC 8000X. It took ten hours 
to recharge, weighed twenty-eight 
ounces, and cost $3,995, or $8,700 in 
today•s dollars. For the next dozen 
years, the cell phone was seen as 
merely a status symbol, an accessory 
for the rich like remote-control blinds 
or a personal robot. In Oliver Stone•s 
� lm Wall Street, when Gordon Gekko 
strides down the beach talking on a 
phone the size of a football, that is a 
DynaTAC 8000X.

Between 1996 and 2001, the 
number of cell-phone subscribers in 
the United States nearly tripled, to 
128 million. The cell phone be-
came an essential possession, more 
common than the personal com-
puter. Since then it has become 
more than a possession: it is now a 
part of who you are, a re� ection of 
your personality. You are prodded 
to customize your phone to your 
own speci� cations, choosing from a 
wide range of applications, accesso-

ries, and ring tones. It is no coinci-
dence that the most popular model 
of phone today is called the •IŽ 
phone. There are now 276 million 
U.S. cell-phone subscribers; the en-
tire U.S. population is 309 million. 
The elderly have cell phones. 
Young children have cell phones. 
Thanks to text messaging, even the 
deaf have cell phones.

Advancements in handset tech-
nology have had much to do with 
this ubiquity. But in order for the 
cell phone to have any usefulness, 
it was necessary � rst to construct, 
very quickly, a national network of 
cellular towers. The telecom indus-
try lobbied heavily for the passage 
of the Federal Telecommunications 
Act of 1996, which eliminated nu-
merous regulations, allowing media 
conglomerates to absorb indepen-
dent companies with ease and in-
crease the fees charged to consum-
ers for the use of cable television 
and the Internet. Buried deep in 
the bill, in Section 704, was a 
clause stating that no local govern-
ment could prevent the construc-
tion of a cell tower •on the basis of 
the environmental effects of radio 
frequency emissions,Ž so long as the 
emissions complied with FCC regu-
lations. •Environmental effectsŽ in-
cluded effects on human health. 
The bill ensured, preemptively, that 
no citizen or local government 
could bring a lawsuit against the 
telecom industry due to health 
concerns over cell towers. 

Soon after the bill•s passage, Lib-
by Kelley, a former public-health 
analyst at the Depar tment of 
Health and Human Services, 
learned that a cell tower was going 
to be erected on the steeple of the 
church where her adopted son at-
tended preschool. Church of� cials 
assured her that the tower was safe. 
But she was skeptical; she knew a 
thing or two about EMFs. They 
were, after all, in her genes.

Her father, Floyd Goss, spent his 
whole career in electricity, begin-
ning when he worked construction 
on the Hoover Dam. As an under-
graduate at Berkeley (where, like 
Lloyd Morgan, he studied electrical 
engineering), Goss worked as a 
lineman in the Mojave Desert. At 

Rich final2 CX2.indd   48Rich final2 CX2.indd   48 3/30/10   9:07:01 AM3/30/10   9:07:01 AM



��������������������������������������
������� �������� ���������� ����� 
����
�������� ���� ������������� �����
� 	��
������ ������� � ��� ������� ��������
�������� �
� �
�
� ������ ���� ������
������������������� ��������� ������
����� ���� ������ �� ���� ���� ��������
���� ����� �����
��� ��� ���� ������
�
	���������
���
����������������������
������ ��� ���� 	������ ����� ������
��•�� ������ ����� ���� ��������� ���

����� �
� ���� �������� ��������� �����•
�����
�•����������������������������
����� ����� �� 
 ���� � ��� ����•
������������������������������
•�����


•	�������������•�����������
��������������
�����������������
��������� � ­������ ����� ��
�
•���•���� ��� ���� ������� �������
�
� ��� 
������ ���� ���� •���� �
�
�������������������€������‚������
����� ��� ������ ����� ���� �� ��•
������ �

���� 
���� ��� 
�����•��
�ƒ������� ��� ����������������

�����
 � „��� ���•�� ������ ���•
������� ���� ���� ������ ���������
��

����� 
���� �������� ���� 
�•
�������������������������������
�����������������������
������…
���������������������������������
��������������������†‡ˆ��ƒ•
������
�	���
������������
������
��������������������
�€���•���
�������������������������������
������������������������������
‰�����
�Š��� ���� ����
� 	�� ���� ��
���������•��


‹��������������������������

�����•�� �������� ���� ����� ����
�����������������������•��������
����������������
�����‰����������
�
� �� �������� ���� ����•������
��
��������������������•�������
�
�������� ����� ���� •��
�������
��������� ����„�������ŒŽ‘����•
����������������•����������������
�������•��������������������
�������������‚�����������������
���� ������� ��� ����‚���� �������
��������’����������������••
���� �
� ��������� ���� ������•��
����������������������������
�
���•���� 
���� ���� •�������� ��

�ƒ� �������� �������� ��� ����
������� ­������ ������� ������ ��•
������� ���� ������� ������ 
���
������ 
���
� ������� �����������
���� ������� ���� ������ �
� ����
����•†‡ˆ� ��������
� ‹��� ����

���� ����������� ��� ���� ˆ’’�� ������
��������� ������ �������� 
���� ���� ����•
���� ��������
� •��� ����� �����������
��������� ��� ���� „������� ’������
����������“ŽŽ”����������������
�������
����������������������


­���������������������������������
������•������� ������� ��� ����� ������
����� ��� ���� 
��� ���� ��������� �������
����� ������ ���������� ��� ���
� •�•
���•��� ����� ���•��� ��� 
����� �
� ����
������� ���� ��������� ������ ������� ���
���� ������� ���� ����� ���� ���•���

����� ���� 
����� ��������� ��� ���� ����•
������ ��������� ����� �������� ���� ��
���� ����������� ���� ���� ��� ������
�
•���� ���� ������ ������� ���� ����� ����
�������� ����•���� ��������� ������ ����•
������������
�

€
� ������ ������� ������� ���������� €�
��•����������������������
�����������•
���������–�„��������������������������
������������������������������������•
���� ���������� ���� ������ �����������
—������ ���‰����� 
���� ����•������ ���•
������̃ �� ��� ����� ���� ���������� ������

�)�3�2
�&�5�2�:�1

�����&
�$�'���7�.

������

��

™†�š™•�� � ‘›

�5�L�F�K���I�L�Q�D�O�����&�;�����L�Q�G�G���������� �������������������������������������$�0

� � � � � ��� � � � � � � � � � � � � � � � � � �
��������
��
��


 � 	 � � � �

���������������

�����•••�••��•�•����•
� �•�•
•�•­��

��€
•�‚•�ƒ�­���•‚����
� ���•�„

…�� � � � � � � � � � � ��

������•�••
� ���•�
�•��•��•��•����„
…�†� � � �‡ 
 � � � � 	

���‚��••
ˆ•••��•���•�����
���‚�••�•­��•�••­��
���‰�••����•­��€� ��
����ˆ�­•�����ˆˆ��•
���„

…�� 	 	 � � � � �† 	Š	�

��•�•��•ƒ���ˆ���
��•
� •��•
ˆˆ����•�
�­
••­��•�����
������„ �



50    HARPER•S MAGAZINE / MAY 2010

conducts most of the U.S. research 
on the biological effects of EMFs 
(electromagnetic radiation being a 
crucial component of modern weap-
onry and surveillance). •I•ve been 
hesitant to talk about this,Ž she said, 
•because I don•t want to draw atten-
tion to myself. But these types of 
things do happen.Ž

Today, Kelley continues to work on 
the congressional hearings and to 
wage international and local cam-
paigns. She sends regular bulletins to 
hundreds of email subscribers with 
such subject lines as •LA County 
Supervisors Call for Repeal 
of Cell Tower Health Pre-
emptionŽ and •Portland, 
Oregon, USA, First US 
City to Challenge the 
Health Impact of the Fed-
eral Telecommunications 
Act of 1996.Ž She speaks at 
EMF conferences and
produced a video about 
cel l-phone use among
teenagers. She allows her 
son, now a teenager, to
own a phone, but he can 
 use it only for 
 text messages.

T he closest thing the 
anti-EMF movement has to 
a manifesto is the BioIni-
tiative Report, published in 
2007. Part summary of data, 
part call to action, the 610-
page document is a compi-
lation of essays by twelve 
scientists and two activists 
who believe that low-
frequency electromagnetic 
radiation may damage 
health. The report•s au-
thors make a point of in-
cluding studies that find 
no correlation between 
low-frequency EMFs and human 
health. But many of these � ndings 
are dismissed due to their funding 
sources (Big Telecom or the military) 
or perceived procedural error. 

Although the report prides itself 
on being •a benchmark for good sci-
ence and public health policy plan-
ning,Ž it has come under attack for 
its lack of objectivity. A review pub-
lished by the Health Council of the 
Netherlands criticized its •selective 

use of scienti� c dataŽ and concluded 
that it is •not an objective and bal-
anced re� ection of the current state 
of scienti� c knowledge.Ž Kenneth R. 
Foster, a professor in the Depart-
ment of Bioengineering at the Uni-
versity of Pennsylvania, who studies 
non-ionizing electromagnetic radia-
tion and teaches a course on scien-
ti� c ethics, told me, •You have, at 
this point, a large body of epidemio-
logical data that is overwhelmingly 
negative but with little blips here 
and there. Whether these represent 
health risks or some technical errors 

in the study is a matter of inference, 
not a self-evident conclusion.Ž He 
argued that the positive � ndings in 
the ten-year studies are consistent 
with reporting bias. And most phys-
icists will say that even if cell 
phones have not been definitively 
proved to be safe, it is often almost 
impossible to prove a negative.

Yet the report has spurred some 
governments to act. Health minis-
tries in Finland, Canada, and Russia 

have urged restrictions on cell-
phone use by children, and recently 
Israel banned the marketing of cer-
tain Wi-Fi devices for the home. 
Liechtenstein has passed into law 
the report•s recommendation to de-
crease the maximum limit for cell-
phone radiation by 90 percent in 
the next four years. This was done 
over the complaints of Swisscom•s 
spokesman, who warned that the 
new radiation limit would effectively 
force Liechtenstein to do without 
cell phones altogether.

France has taken the most aggres-
sive stance on the issue. 
Last year, the government 
proposed a ban on the use 
of cell phones in primary 
schools, the sale of cell 
phones designed for chil-
dren under six, and the ad-
vertising of phones to chil-
dren under twelve. (Since 
2006, the telecom industry 
has marketed phones di-
rectly to children aged � ve 
to twelve, both as toys and 
as classroom educational 
tools. There are now, by 
some estimates, more than 
9 million users under the 
age of nine in the United 
States alone, generating 
$1.6 billion in revenue.) 
France has lowered radia-
tion limits and mandated 
that every cell phone be 
sold with a headset. During 
the Christmas shopping 
season, the city of Lyon 
launched an advertising 
campaign to dissuade par-
ents from buying cell phones 
for their children. One 
poster shows two children 
speaking through tin-can 
telephones; the caption 

reads, ���•� ���	 �
�� 
����

 ��� 
���
 ���� ������ 	
����!

In the United States, the issue re-
ceived the most attention when it 
inspired Ronald Herberman, the di-
rector of the University of Pitts-
burgh Cancer Institute, to send a 
lengthy email to three thousand 
colleagues, urging them to take a 
precautionary approach to cell-
phone use. Herberman, along with 
David Carpenter, the director of the 
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cess. •Journalism is dead in the U.S. 
The amount of advertising power 
that the cell-phone industry has in 
this country has a major impact in 
silencing the debate. And the in-
dustry can no longer claim to be ig-
norant of the science. They know 
they•re killing people.Ž

Sage keeps a � le she calls •the obit 
listŽ: well-known tumor victims (not 
all of them dead) whose maladies she 
traces to cell-phone exposure. It in-
cludes Ted Kennedy (glioma), fa-
mously a cell-phone addict; Johnnie 
Cochran (glioma), whose own neu-
rosurgeon suggested that the lawyer•s 
cell-phone usage might be responsi-
ble for his tumor; Diane von Fursten-
berg (salivary-gland tumor); Siskel 
(glioma) and Ebert (salivary gland). 
•I•m sorry to say it,Ž said Sage, •but 
until a lot of public people get brain 
tumors, we won•t have visibility for 
the subject.Ž

Brain cancer is one of the rarest 
forms of cancer. Sage•s worst-case- 
scenario figures may be terrifying, 
but they lose some of their impact 
when considered alongside all the 
other things we do every day to has-
ten our own deaths. One•s odds of 
developing a brain tumor are about 
1 in 165. By comparison, prostate 
cancer aff licts 1 in 6 men; breast 
cancer, 1 in 8 women; 1 out of 85 
people dies in a car crash. A person 
would still be more likely to die from 
the common flu (1 in 63), and al-
most as likely to be murdered. And 
considering the technology•s prodi-
gious bene� ts„not just for iPhone 
users in the States but also for peo-
ple in the developing world, many of 
whose cell phones serve as their only 
link to health care, banks, even edu-
cation„does the risk really out-
weigh the reward?

•If EMFs function both as a car-
cinogen and a neurotoxin,Ž said Sage, 
•then it•s not just brain tumors and 
brain cancers. It•s also testicular can-
cer, breast cancer, leukemia, lympho-
ma, Alzheimer•s, Parkinson•s, and a 
range of cognitive and behavioral 
problems. Is that pie big enough?Ž

I asked Sage whether there were 
any theories about EMF-related ill-
ness that she rejects. She paused for 
a full minute.

•Bats and honey bees.Ž (Some 

have blamed man-made EMFs for 
the mysteriously sharp declines in 
the populations of these species in 
recent years.)

What about human beings? Were 
there any theories of EMF-related 
health effects that she rejected? She 
did not have a response at the Bilt-
more, but in an email later that week 
she said she was unsure whether EMFs 
caused autism. She would not rule it 
out; she just thinks the science •isn•t 
there yet.Ž

On the way out of the restaurant, a 
high-pitched rattling sound„the kind 
made by the crank of a jack-in-the-
box  „came from Sage•s jacket. She 
stopped in her tracks.

•They must have Wi-Fi,Ž she said.
The chirping accelerated as she 

approached the hostess station, 
where there was a desktop computer. 
The hostess, a pretty young sun-
tanned woman with blond hair 
pulled back in a ponytail, looked up 
with a perplexed smile.

•Wi-Fi?Ž asked Sage, gesturing to 
the computer.

The girl nodded.
•I just want you to know that you 

are in an elevated-radio-frequency 
zone,Ž replied Sage, smiling like a 
concerned mother.

The hostess laughed. •Maybe that•s 
why my voice is so hoarse today.Ž

•It•s just good that you have to 
walk around a lot.Ž

•Thank you,Ž said the hostess, who 
 did not seem particularly
 concerned. •Enjoy your day.Ž

T here is something gratifyingly 
diabolical about the notion of man 
growing reliant on a technology 
that fosters a feeling of intercon-
nectedness and sophistication at the 
same time it is destroying the brain. 
The question now being asked by 
European governments is not 
whether cell phones cause cancer 
but at what point it is sensible to 
enact precautionary laws, just in 
case the worst comes to pass. The 
U.S. government plans for nuclear 
attacks, the poisoning of the water 
supply, and the outbreak of exotic 
sub-Saharan diseases. It installs life-
guards at public beaches, issues ad-
visories on the hazards of mold, and 
rates the sanitation levels of cruise 

ships. When does it make sense to 
order cell manufacturers to supply a 
headset with every phone? Or to 
ban such products as the Disney 
Mobile and the Fire� y GlowPhone?

The answer is not obvious. Some 
of these precautionary measures 
come at significant cost„initially 
levied on the telecom industry, but 
ultimately passed on to consumers. 
Far greater, perhaps, is the cost of 
fear. Imagine the public (let alone 
political) response should, say, the 
Obama Administration endorse the 
position that every cell tower and 
Wi-Fi console, and in fact every 
electronic device„for it is impossi-
ble to single out cell phones, even if 
they might pose the greatest risk„
increases, to some degree, your odds 
of getting cancer and dying. This 
would give new piquancy to the old 
aphorism •Everything kills you.Ž It 
would at least prompt a revision: •Ev-
erything emits invisible waves, which 
kill you.Ž

The existence of killer waves 
would, however, explain a lot. We•d 
have a much more comprehensive 
understanding of how and why we 
get cancer, for starters. We•d also 
understand why we sometimes get 
headaches after using a cell phone 
for a long period of time; why it 
seems like we know a surprisingly 
large number of young people with 
unusual cancers; why we struggle to 
remember incidental facts; why we 
used to be able to do the Sunday 
crossword but can now make it only 
through Friday; why our children 
have so much dif� culty sitting still 
and reading books and speaking in 
complete sentences; why we get sad 
for no reason; why sometimes, when 
we look at our loved ones, for a bi-
zarre split second we don•t recognize 
them; why it can seem that our lives 
are guided by some dark, implacable 
force; and why, when we sit up 
straight in the middle of the night 
and can•t go back to sleep, we feel a 
dizzying sense of panic at the hope-
lessness of it all.

Think, too, how satisfying it 
would be to eradicate the electro-
magnetic menace from our daily 
lives. Effective headsets, the longer 
the cord the better, would be only 
the beginning. Buy only phones 
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