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Abstract

This doctoral submission grew out of a series of long form documentaries that I wrote, 

produced, and directed between 1993 and the present. The films, which were broadcast 

on US television's PBS network, all deal with scientific, medical, or environmental issues 

that developed into prominent national and international controversies. DVDs and scripts 

of the seven programs are provided along with a detailed overview.

The submission is organized as three projects and an overview.

1. Project One (discussed in chapters 3-7) consists of three documentaries: the first about 

a novel therapy for autism1 ; the second dealing with the alleged health effects of power 

line electromagnetic fields2 ; and the third focused on the silicone breast implant 

controversy3 .

2. Project Two (discussed in chapters 8-11) consists of programs on nuclear energy,4 Gulf 

War Syndrome,5 and genetically modified foods6 .

3. Project Three (discussed in chapters 12-14) features a two-hour special investigation of 

global warming.7

4. The Overview, Communicating Controversy in the Mass Media not only provides an 

overarching analysis of the portfolio of films and the attendant theoretical issues, but also 

serves to summarize the works themselves. In the Project sections of the written

1 FRONTLINE: Prisoners of Silence. [60']. PBS/WGBH: Boston. First broadcast October 19, 1993.

2 FRONTLINE: Currents of Fear. [60']. PBS/WGBH: Boston. First broadcast June 13, 1995.

3 FRONTLINE: Breast Implants on Trial. [90']. PBS/WGBH: Boston. First broadcast February 27,1996.

4 FRONTLINE: Nuclear Reaction. [60']. PBS/WGBH: Boston. First broadcast April 22, 1997.
5 FRONTLINE: Last Battle of the Gulf War. [60']. PBS/WGBH: Boston. First broadcast January 20, 1998.
6 NOVA/FRONTLINE SPECIAL: Harvest of Fear. [120']. PBS/WGBH: Boston. First broadcast April 23,
2001. This program is not analyzed in depth. Rather it is used as a test of the model developed in Project
Two.
7 NOVA/FRONTLINE SPECIAL: What's Up With the Weather? [120']. PBS/WGBH: Boston. First
broadcast April 18,2000.



overview (chapters 3-14), the analysis is interwoven with extracts from the various 

documentaries.

This portfolio and overview tells the evolving story of a body of work at the intersection 

of documentary, investigative journalism and science. It reveals the journey of one 

producer who started out with an interest in unpacking complex controversies, but 

became increasingly fascinated with the psychological and political dimensions of these 

narratives. Whether a particular controversial belief holds up under scrutiny is 

undoubtedly important. But there are other fascinating questions: why do people adopt 

such beliefs in the first place; why do individuals cling to their beliefs in the face of 

contrary scientific evidence; and what roles do special interests and the media play in 

amplifying or attenuating the public's hopes and fears?

This portfolio and overview, therefore, not only examine a series of high profile 

controversies, but go further by: explaining the process by which these topics were turned 

into documentaries; exploring the way humans analyze, perceive and communicate 

benefits and risks; and critically examining the validity and ethical standing of modern 

television j ournalism.

This submission represents a significant contribution to knowledge in several ways. First 

this series of in-depth, original investigations of environmental and health controversies 

from one producer is unparalleled in broadcast journalism. Second, the overview's 

analysis synthesizes and extends a wide range of social science research on risk 

assessment, risk perception and risk communication and applies this research to the 

featured controversies and the media's role in them. Third, the portfolio and overview 

reveal how a blend of documentary, journalism and science is an especially effective way 

of advancing public understanding of and engagement with modern scientific 

controversies and goes on to suggest some exciting new directions for communicators. 

Finally, the case studies in this portfolio provide a basis of knowledge about how 

communicators can effectively use audiovisual media to navigate the world of risks and 

benefits that permeates many of society's most crucial policy dilemmas.
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Communicating Controversy Jon Pal/reman

Chapter 1: Introduction

This doctoral submission was inspired by a series of long form documentaries broadcast 

on US television's PBS network between 1993 and the present. The films all deal with 

scientific, medical or environmental issues that developed into prominent national and 

international controversies. It is rare that a professional documentarist, or television 

journalist, gets an opportunity to pursue a focused body of work over an extended period 

of time. More often than not, a television producer will be asked to produce an eclectic 

range of programs aimed at different audience segments. It was my good fortune to find 

a venue where for a few years I was able to focus on complex scientifically based 

controversies. As this overview will argue, the task of "communicating controversy" to a 

mass television audience raises a wealth of fundamental issues: from journalistic ethics to 

the psychology of risk perception, from scientific methodology to documentary film 

theory. In this introductory section I will discuss the motives for undertaking this body of 

work, introduce the particular controversies in question, provide a primer on how a 

documentary is put together, and outline the structure of the overview.

Why Controversies?

Controversies are wonderful settings for journalists seeking to explore important topics. 

When a group of parents believes their children are dying from some "agent" in the 

environment, those parents become scared and angry. Their predicament grabs our 

attention. When a powerful set of lawyers takes on a multinational corporation in court, 

we wonder who is going to win. As we, the audience, get drawn into a conflict, and 

come to feel as though we know the protagonists, we are motivated to learn more and 

more about the issues that are so important to them and their families. According to 

Shoemaker and Reese (1996, p. 261), controversy is one of the main variables affecting 

story choice among news editors, along with human interest, prominence, timeliness, 

celebrity, and proximity. As such, complex controversies, from genetically modified 

foodstuffs to nuclear power, provide an opportunity for a communicator to engage an 

audience with some important and difficult scientific issues.
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Communicating Controversy Jon Pal/reman

But while controversies provide a powerful means to engage an audience, the mass 

media1 has not, in general, exploited their potential to shed genuine light on the 

underlying policy issues especially those controversies that hinge on scientific 

questions. Indeed, scientists and scholars have long argued that the media's coverage of 

science in general, and risk controversies in particular, have many shortcomings (Tankard 

& Ryan, 1974; Moore & Singletary, 1985; Singer & Endreny, 1993; Jerome 1986; 

Mazur, 1984; Mazur, 1990, Nelkin, 1995). Concern about poor science reporting is 

reinforced by evidence of the public's alarmingly low scientific literacy (Hartz & 

Chappell, 1997; Miller, 1983; Miller, 1986). 2

An oft-cited explanation is that many journalists lack the education and training to do 

justice to complex science and health stories (Cohn & Cope, 2001). The controversies 

discussed here such as nuclear safety, silicone breast implants, global warming, and 

genetically modified organisms certainly involve highly sophisticated scientific, 

environmental, and public health questions. Nevertheless, such politically charged, 

topical controversies traditionally fall under the heading of "public affairs" journalism 

and are, more often than not, covered by political reporters with little or no training in 

scientific methodology. The situation is somewhat better at elite print sources like The 

New York Times, which have their own science staff, and worse on local television outlets 

where science correspondents are almost unknown.

The absence of in-depth science journalism is especially acute in television, even in 

quality "public service" television outlets like BBC2 and Channel 4 in the UK and PBS 

in the US. While such "elite" networks have access to specialist science producers, series 

like BBC-2's HORIZON or PBS's NOVA have increasingly steered clear of modern, 

topical science (Palfreman, 2002, 34) in favor of long shelf life films on popular topics

In this overview, the term "mass media" is used to mean media outlets aimed at a general audience. This 
includes print sources (books, magazines, newspapers), radio, and television and Internet sites. The term 
"popular media" is occasionally used to refer to US commercial print and television outlets, in order to 
contrast them with outlets under somewhat less commercial pressure, such as PBS and Channel 4. 
2 According to Miller (Miller 1986, p. 66), some two-thirds of the attentive public cannot pass a "relatively 
minimal test of scientific literacy."
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Communicating Controversy Jon Palfreman

like archaeological expeditions, forces of nature and military and aviation technology.3 

These flagship science series have done this largely for commercial reasons. To attract 

international co-production money, films must be about globally appealing topics. To 

allow program repeats for several seasons and to produce revenue from back end video 

sales, the film topics must be timeless (rather than topical). These commercial forces 

militate against the coverage of contemporary scientific developments such as stem cell 

research and GMOs. This has left the crucial contemporary scientific policy issues of our 

day to a tiny handful of television public affairs outlets such as PANORAMA, WORLD IN 

ACTION, or FRONTLINE.

In short, in both print and television, many of the crucial complex medical and 

environmental controversies of our age are either being ignored outright or covered by 

reporters who lack the training and time to carry out a rigorous investigation. Viewed in 

this context, my experience as a trained science producer who ended up doing in depth 

television science journalism is extremely unusual. Starting in 1992, after 15 years 

working for HORIZON and NOVA, I switched to work for the PBS series FRONTLINE 

(the US equivalent of PANORAMA). I was able to bring to the table my knowledge of 

science, my many contacts in the scientific community and my extensive experience in 

explicating complex scientific concepts for a general audience.

Like any journalist or filmmaker, I bring personal biases, ideologies, and expectations to 

these investigations; this is something I discuss at length in chapter 2. But starting out, I 

reasoned that I was less likely than my current affairs colleagues to be fooled by "junk 

science." I also maintained, rightly or wrongly, that I would be more prepared to modify

3 A program list of last two NOVA seasons (2003/2004) (www.pbs.org/nova) shows just how little modem 
science is being covered on US television's longest running science series. Topics include: "Mars Dead or 
Alive"; "Secrets of the Crocodile Caves"; "Dogs and More Dogs"; "Descent into the Ice"; "Crash of Flight 
111"; "Life and Death in the War Zone"; "Hunt for the Supertwister"; "Battle Plan Under Fire"; "Spies 
That Fly"; "Last Flight of Bomber 31"; "Ancient Creature of the Deep"; "Battle of the X-Planes"; 
"Mountain of Ice"; "Lost Treasures of Tibet"; "Dirty Bomb"; "Deep Sea Invasion"; "Who Killed the Red 
Baron?"; "The Elegant Universe"; "Wright Brothers' Flying Machine"; "Magnetic Storm"; "Volcano 
Above the Clouds". Aside from "The Elegant Universe," a special about modern physics, the main focus is 
on archeology, natural disasters, and military and aviation technology.
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Communicating Controversy Jon Pal/reman

my beliefs in the face of solid empirical evidence.4 My initial aims were naively simple: 

to show viewers the evidence that lay at the heart of the controversy in question, so that 

they would be better able to make an informed opinion.

From Autism to Global Warming

My first controversial film, Prisoners of Silence,5 dealt with a radical new therapy for the 

fascinating disability of autism. It told of a wrenching conflict that pitted a dream of 

"liberating" autistic children from a prison of silence against a fear that innocent people 

were being wrongfully arrested for sexual abuse. Stories about "Facilitated 

Communication," as the new therapy was called, had started to appear in the popular 

media and had attracted passionate advocates and detractors (Biklen, 1990; Cummins & 

Prior, 1992). The controversy a fascinating and important story involving parental 

hopes and fears, disability politics and scientific methodology was ripe for an in-depth 

investigation. At the center of the controversy was an empirical question: were the 

autistic children really communicating via Facilitated Communication or was the 

technique and its supporting theory based on an extraordinary delusion?

Autism was just the start. Everywhere I looked, it seemed, there were complex 

controversies mediated by people's hopes and fears, disputes that hinged on interesting, 

and sometimes complex, scientific questions: from silicone breast implants to nuclear 

energy; from Gulf War Syndrome to global warming; from power line electromagnetic 

fields to genetically modified foods. Initially, I was content to investigate such stories, 

seeking to clarify the debate and help the viewers to make a more "informed" decision. 

But it soon became evident that there were other fascinating dimensions to these 

narratives. As interesting as the question of whether a particular controversy held up 

under scrutiny was the puzzle of why people seemed to hold such beliefs in the first 

place, and why they would cling to their beliefs in the face of contrary scientific 

evidence. Why, for example, would people think nothing of smoking a cigarette or

4 This indeed happened in the case of a program centered on global climate change (NOVA/FRONTLINE 

What's Up With the Weather?). See chapter 14.
5 This film, FRONTLINE: "Prisoners of Silence [60'], first broadcast October 19, 1993, is discussed in 

chapter 4.
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driving without a seat belt but be terrified of the power line at the bottom of the street? 

Why would a person ignore the radon in their basement, but object angrily to the 

radiation some ten thousand times smaller, coming from the nuclear reactor five miles 

away?

These investigations led me in the second phase of this body of work (Project Two) to 

explore in more depth the complex ways in which humans perceive modern risks and 

benefits. Empirical social science research has repeatedly demonstrated that the strength 

of those human risk perceptions is often unrelated to the "objective" likelihood of danger 

(Pidgeon, Kasperson & Slovic, 2003; Slovic, 2000; Jenkins-Smith, 1998; Kahneman, 

Slovic, & Tversky, 1982; Gilovich, Griffin & Kahneman, 2002; Renn & Levine, 1991; 

Ropeik & Gray, 2002). This evidence suggests that human beings have distinct risk 

preferences. We tend to be most fearful of technologies that are unbounded or which 

have catastrophic potential; technologies that are imposed on a community, rather than 

voluntarily chosen; technologies that offer little or no benefit; technologies that carry a 

stigma; technologies that aren't needed; and technologies managed by organizations and 

individuals that are seen as untrustworthy or incompetent. Any technology with some of 

these characteristics (e.g. nuclear energy, chemical and biological weapons) can produce 

fears that are susceptible to rapid amplification by interested actors such as lawyers, 

advocacy groups, and the media. 6

On the basis of this analysis, it becomes easy to see why most controversies engage our 

attention and that of the media. Health and environmental controversy stories typically 

combine a straightforward causal hypothesis i.e. agent A causes illness B backed up 

by a story of bad conduct involving a government or corporate entity. As will be 

demonstrated, even if the causal link is logically and physically implausible, the 

controversy can be sustained, provided there are no benefits to accompany the risk, the

6 The media intuitively understands these human preferences, as do politicians and industry lobbyists. Most 
newspaper editors, for example, would be instinctively drawn to a story involving: a complex, new, but un- 
needed technology that exposes children (preferably known) to an involuntary, potentially catastrophic risk. 
Even better if the exposure is controlled by a corporate or government entity that people mistrust.
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community feels the risk is unfairly imposed on them, and if there is evidence that the 

controlling authorities have behaved badly or incompetently in the past.

The insights of research examining how humans reason about risks and benefits are 

compelling; so much so that I decided that my future programs should address the issue 

of people's mental states (risk perceptions) as well as statistical assessments of physical 

danger and opportunity (risk assessments). This strategy offered the audience an 

additional dimension with which to think about these pressing policy issues.

The implications of this research extend well beyond journalism and television. Science 

based controversies present a serious challenge for modern societies. Modern cultures 

need to make sensible decisions about whether to pursue or to reject cutting edge 

technologies, carefully weighing the risks and benefits, balancing sound information 

against the public's hopes and fears. They also need to spend scarce public resources in 

the most cost effective manner and not squander them on pseudo fears. But as these 

examples reveal, getting agreement about a controversy is difficult for numerous reasons. 

Frequently, experts will disagree about the risks and benefits. Often decisions will have 

to be made before all the facts have been collected and before all the experts can come to 

an acceptable consensus. And even when there is reliable scientific knowledge that bears 

directly on an alleged threat, this may clash with citizens' strongly held intuitions about 

those risks. So persuading the public to reassess its hopes and fears in the light of 

empirical knowledge is no easy task.

If this research explains why most environmental and health controversies achieve strong 

traction with the public, does it explain the exceptions that don't? What happens when 

humanity confronts an alleged risk that lacks all of these important social and 

psychological characteristics: a risk that is impersonal, one with no clear link between 

cause and effect, one with no identifiable victims, and no one to blame? Would there be 

any way to interest the public in such an issue? One of the most important environmental 

issues of our time falls into this category: global climate change. This is the subject of 

the third part (Project Three) of the portfolio.

Page 6



Communicating Controversy jon Palfreman

Global climate change has been called the mother of all environmental issues (Wildavski, 

1995). According to advocates, the consequences of ignoring it are disastrous and 

irreversible. Yet the global climate change issue has struggled to secure the attention of 

the public, the media and US policy makers. Project Three examines this special case, 

where the hypothesized danger comes from changes in the climate, something we have 

traditionally thought of as beyond human influence. While proponents have tried to 

focus blame on certain nations (like the US, which is responsible for 25% of global 

greenhouse gas emissions) and certain global industries (such as automobiles), it turns 

out that we are all culpable. Since modern life is based on fossil fuels, it follows that 

virtually every human act, from running the shower to using a computer, adds heat 

trapping carbon dioxide to the atmosphere, hi this controversy, therefore, the public is 

both culprit and victim. Worse, the alleged link between cause and effect is fuzzy, spread 

out in space and in time. Rather than ruining our local environment today, climate 

change's negative effects are more likely to impact other humans living in a different 

place (say, the low lying Maldive Islands) and time (the world of our grandchildren and 

beyond).

All this makes global warming both a fascinating challenge for a communicator and a 

useful window on risk perception and risk communication; one that suggests new ways 

for documentary journalists to engage viewers with the critical issues of our time.

What Goes into a Documentary?

Modern expository documentaries, like the ones in this portfolio, are complex mosaics of 

words7 (about 6,000 per hour), moving pictures (about 400 edits per hour), sound 

elements (up to 1,000 per hour), and graphical text. The production process might take 

anywhere from four months to a year, and involve a budget of between $200,000 and

7 Because narration is written to be "read aloud," documentary scripts are composed almost entirely of very 
commonly used words. Hayes and Ahrens found that even children's books have 50% more "rare" words 

than adult prime-time television (Hayes & Ahrens, 1988).
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$500,0008 . Typically, a research phase involving reading, interviewing, scouting talent 

and locations, is followed by a shooting phase in which the principal photography takes 

place. For a one-hour documentary 15 to 20 days of shooting at different locations 

(sometimes in different countries) would be typical. After shooting is completed, the 

field tapes, together with archival footage obtained from stock footage houses or TV 

networks, are logged in preparation for editing. 9

By this stage of production, the producer will typically have commissioned any 

animations and music that might be needed. Over the next 6-8 weeks, producer and 

editor working together assemble the film into a "rough cut," which is shown to the 

executive producer. Comments are given, new shooting commissioned, and changes are 

made. About two weeks later a fine cut is presented to the executive producer. More 

feedback is given, more changes are made. About one week later the picture is "locked" 

and the final narration script polished. The narration is now recorded, and the final "on 

line" processes (the mixing of audio tracks and the creation of high resolution master) are 

carried out.

As this brief sketch shows, long form television documentaries are expensive, complex 

entities born from the cooperative actions of many highly skilled individuals: 

cinematographers, sound recordists, editors, animators, musicians, and engineers, 

working under the vision of one individual writer/ producer/ director. 10

As any documentarist will attest, it is a very hard form to master. Some scholars argue 

that documentary production is so difficult, that the people who do it must be driven and 

passionate. Louis Menand characterizes documentarists as:

Some films, such as National Geographic or BBC Wild Life Specials (with complicated international 
travel to remote places and extended filming) cost considerably more. Historical documentaries involving 
expensive dramatized re-enactments, such as the recent WGBH/Vulcan series Evolution (2001), cost about 
one million dollars per one-hour episode.

Due to the low cost of video tape, it is not uncommon these days to have a 50 to 1 ratio of shot material to 
finished film length in other words 50 hours of material (the bulk of which are interviews) for a one-hour 
film.
10 Typically a documentary producer will also direct the film and write the script. In drama productions, 
these three roles are usually performed by different people
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.. .people sufficiently committed to a point of view to go to the trouble of 
obtaining expensive equipment, carting it into the field, shooting miles of film 
under often unpleasant or dangerous conditions, and spending months or years 
splicing the results into a coherent movie. It's easier to write an editorial. It's 
easier, even, to write a book. People who make documentaries... make movies 
because they are passionate about their subjects and they want to arouse passion 
in others, many others (Menand, 2004, p. 91).

As discussed in the next chapter, documentarists must be careful not to let their passions 

run away with them. They must continually interrogate themselves as to whether they 

are being honest and truthful with their audience. They must also respect the rights and 

interests of the individuals who agree to participate in their films. This is especially true 

in emotionally charged controversies where protagonists hold sharply differing beliefs 

and where there is a lot at stake.

Form of the Overview

The overview starts with an overarching theoretical analysis (Chapter 2: Theoretical 

Issues: "Truth" and "Lies"? in Documentary, Journalism and Science). Next, the main 

body of the overview (chapters 3-14) is structured as three projects, reflecting the three 

phases in which I developed my ideas. In each phase, issues of journalistic technique, 

scientific methodology, artistic form, and production technique will be addressed. The 

body of the overview is followed with a forward-looking analysis (Chapter 15: Whither 

the Investigative Documentary?) and a conclusion. There is also a series of appendices, 

including DVDs 11 and scripts of the programs.

Chapter 2: Theoretical Issues

Journalists working in controversial areas are frequently challenged to justify their 

position of power and influence. While making these programs, I was often confronted 

by protagonists from tort lawyers to environmental activists who questioned my 

standing to enter the fray. These combatants sought the media exposure I could provide,

11 Please note, since these DVDs are in NTSC format, British viewers should use an appropriate multi- 
standard DVD player.
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while at the same time resenting my independence. "Who are you" they asked, for 

example, "to raise questions about the danger of nuclear power? " "Who are you, to 

question whether these autistic children are really communicating?" These are the kinds 

of questions many investigative journalists and filmmakers struggle with, and, indeed, we 

must continually interrogate ourselves. After all, few members of society have the ability 

to reach millions of people on an important topic. It's a privilege and a responsibility.

Like many working journalists and producers working in controversial fields, I have 

developed a set of heuristics to guide and legitimize the day-to-day decisions I make. In 

the course of writing this overview I have sought to organize these thoughts into a 

theoretical and ethical framework, tying together the wonderful documentary form, the 

institution of investigative journalism and the culture of science. In recent years, all three 

activities documentary, journalism, and science have come under attack from scholars 

seeking to unmask their authority and diminish their claims to be purveyors of truth and 

reality. This chapter, "Theoretical Issues: 'Truth' and 'Lies'? in Documentary, 

Journalism and Science" examines these questions at length.

Project One: The Quality of the Evidence

These first set of documentaries (chapters 3-7) are principally concerned with unpacking 

high profile scientifically based controversies. The case studies deal with a novel therapy 

for autism12, the alleged health effects of power line electromagnetic fields13 , and the 

controversy over silicone breast implants 14 . The principal motivation for producing these 

programs was a concern that the popular media was reporting these stories superficially 

and incorrectly.

The communication challenges in this genre of program are first, to engage the audience, 

second, to help viewers understand the key scientific issues and third, to encourage the

12 FRONTLINE: Prisoners of Silence. [60']. PBS/WGBH: Boston. First broadcast October 19, 1993. See 
Chapter 4.
13 FRONTLINE: Currents of Fear. [60']. PBS/WGBH: Boston. First broadcast June 13, 1995. See 
Chapter 5.
14 FRONTLINE: Breast Implants on Trial. [90']. PBS/WGBH: Boston. First broadcast February 27, 1996. 

(See Chapter 6.
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audience to weigh the relevant scientific evidence before reaching an informed decision. 

The aim is to empower the audience to become active participants in reasoning about the 

complex modern world. As some of the science is quite technical, the production 

challenge here is to create a compelling narrative structure within which the scientific 

issues can arise as natural, plot-centered elements.

Project Two: The Social Science of Hopes and Fears.

In Project Two (chapters 8-11), with programs on Nuclear Energy, 15 Gulf War 

Illnesses, 16 and Genetically Modified Foods, 17! more explicitly address the psychological 

dimensions of why people adopt and maintain certain beliefs, sometimes in the face of 

fairly compelling empirical evidence. As mentioned, over the last three decades, social 

scientists have begun to unpack the complex manner in which human beings perceive 

risks and benefits. In these films which confirm the main conclusions of this body of 

research I make an effort to go beyond the physical risks in question and convey to the 

audience the psychological dimension of risk (i.e. the human mental states) that underpin 

our risk perceptions. An understanding of such factors provides an appreciation of the 

problems involved in modern science and technology policy.

Project Three: Going Against the Climate

The third section (chapters 12-14) seeks to apply the insights gained in Projects One and 

Two to a large complex policy issue: a story that in the US is serious but under-reported; 

one that is frightening but not much feared. This film a two two-hour report on global

15 FRONTLINE: Nuclear Reaction. [60']. PBS/WGBH: Boston. First broadcast April 22, 1997. See 
Chapter 9.
16 FRONTLINE: Last Battle of the Gulf War. [60']. PBS/WGBH: Boston. First broadcast January 20, 1998.

See Chapter 10.

17 NOVA/FRONTLINE SPECIAL: Harvest of Fear. [120']. PBS/WGBH: Boston. First broadcast April 23, 
2001.This program is not analyzed in depth. Rather it is used as a test of the model developed in Project 
Two. See Chapter 11.
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warming18 was unusual for its length and depth, and pushed the envelope of what can 

be communicated in a mass medium.

Whither the Investigative Documentary?

Chapter 15, "Whither the Investigative Documentary?," analyzes historical trends in 

documentary film and discusses the challenges and opportunities that investigative 

documentary journalists and other communicators face in the future.

Conclusion

Chapter 16 draws together the main arguments and findings of the overview in a

conclusion.

Appendices

Finally, there are a series of appendices containing program credits, a full set of program

DVDs, the accompanying scripts, sample release forms and my curriculum vitae.

I offer this portfolio of documentaries and the surrounding analysis as a report on the 

insights I have gained trying to communicate modern controversies in the mass media. 

The body of work not only covers some of the major environmental and health issues of 

our time, but also raises a number of fascinating professional and scholarly issues and 

suggests exciting new directions for the future of audiovisual communication. It is 

directed at journalists, documentarists, film scholars, social scientists (especially those 

interested in science studies and in the communication and management of risk), at 

students of communications and visual media and also at scholars of health 

communication and science policy.

18 NOVA/FRONTLINE SPECIAL: What's Up With the Weather? [120']. PBS/WGBH: Boston. First 

broadcast April 18, 2000. See Chapter 13.
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Chapter 2. Theoretical Issues: "Truth" and "Lies"? in 
Documentary, Journalism and Science.

The elements of this portfolio have three dimensions. First, they are long form 

documentaries. Second, they are journalistic investigations. Third, the programs involve 

questions of scientific methodology and evidence. Filmmaking, journalism, and science 

all come with their own constraints, caveats, justifications, and sustaining professional 

ideologies. The intersection of all three activities in one communications "vehicle" 

presents some tricky theoretical questions. In this chapter, I propose to unpack some of 

these issues and provide a framework for the body of work and its claim to legitimacy.

The chapter starts with an analysis of the documentary, a form of communication barely 

100 years old. As will be seen, from the very beginning, documentarists and critics 

struggled with the issues of transparency and accountability raised by their powerful new 

medium. In the modern television era, the expository television documentary has become 

increasingly intertwined with journalism and so the second part of this chapter explores 

the values of investigative journalism, especially such notions as "objectivity" and 

"balance." Since the programs in this portfolio fall into subgenre of science journalism, 

the third section of the chapter examines recent challenges to the authority of science, 

including the so-called "science wars." Finally, there is a discussion of documentary 

ethics, especially pertaining to the fair treatment of participants.
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"Truth" and "Lies"? in Documentary

Its plausibility, its authority, is the special quality of the documentary....the source 
of its power to enlighten or deceive (Barnouw, 1983, p. 315).

Documentaries always were forms of re-presentation, never clear windows into 
"reality"; the filmmaker was always a participant-witness and an active fabricator 
of meaning.. .rather than a neutral or all-knowing reporter of the way things truly 
are(Nichols, 1988,p.49).

When the movie camera was invented at the end of the 19th Century, would-be 

filrnmakers quickly realized that the technology could be used in two main ways. It 

could be used to record a fictional world of scripts, sets, actors and special effects or it 

could be used to document the real world, a world with real people, real houses, real 

factories and so on. Louis Lumiere's launched his portable cinematographic in 1895 

with the latter aim in mind.

The Lumiere Brothers' first one-minute documentaries, such as L 'Arrivee d'un Train en 

Gore which simply depicts a train arriving at a station were simple and often striking 

representations of every day events. These short films appear to capture the essence of 

the documentary idea. The camera lens frames a scene, such as people walking to work 

or a family eating breakfast. The camera is turned on and then, for the next minute, life 

takes place within the frame. Today, we find these films fascinating because they enable 

us to "watch" people living a century in the past. Back then audiences were initially 

dazzled by the sheer novelty of the new medium. It is said that in L 'Arrive the audience 

became excited at the image of the approaching train and tried to get out of its way.

It would not take long before directors decided that simply "documenting reality" would 

not keep their audiences happy. As Brian Winston (1988, p.21) puts it, "audiences 

rapidly became bored with babies eating breakfast, trains arriving at stations, and 

workers leaving factories... audiences... required of the new medium what they expected 

of older media stones, narratives with beginnings, middles, climaxes, denouements and 

ends." One of the first documentarists to respond to this cultural need for narrative form 

was Robert J. Flaherty.
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While making an "observational" film about the Inuits, Flaherty accidentally set his 

negative on fire (Rotha, 1983, 26). Instead of simply going back to re-shoot, Lumiere- 

style, "everyday" footage of the place and people, he decided to construct a story around 

one individual called Nanook. And this time, rather than simply filming reality, Flaherty 

decided to take a hand in shaping it, by asking Nanook and his family to perform certain 

activities. Some of these activities were things Nanook and his family did every day, but 

these Inuits no longer practiced other customs that Flaherty wanted to film, like 

traditional methods of seal hunting. So at Flaherty's request, Nanook staged these 

sequences for the camera. Also, when Flaherty found he did not have enough light to 

film inside an actual igloo, he mocked up a shot in the open air with half an oversized 

igloo as a backdrop. For the benefit of the camera, Nanook and family went to sleep 

outdoors. The audience was fooled into thinking the shots had been taken inside a real 

igloo, and Flaherty's film never told them otherwise (Flaherty & Flaherty, 1924, p. 136; 

Rotha, 1983, p. 34).

In his finished 1922 version of the film, Robert J. Flaherty also used shot composition 

and editing techniques that had been developed for fiction films. This enabled him to 

produce a more polished and dramatic film. The result, Nanook of the North, emblemizes 

the documentarist's tortuous relationship with truth. Flaherty wanted to document dying 

cultures for posterity. He found the Inuits authentic and worth preserving. Yet how 

authentic and how accurate was his documentary? It was not the unvarnished "objective" 

truth of Nanook and his family. Using a series of deceptions, Flaherty had produced a 

different kind of film, a more interesting film, and one he hoped would make a political 

point with his audience. This film wasn't a lie but neither was it true to life. Flaherty had 

used his documentary, says Nichols, to create a wishful vision of reality, "a kind of 

fiction about the kinds of peoples and cultures someone like Flaherty wished to find in the 

world" (Nichols, 2001, p. 4).

Can film ever accurately represent reality by showing a photographic replica of the real 

world? To some extent it can, provided the filmmaker is willing to keep out of the way.

Page 15



Communicating Controversy Jon Pal/reman

The anatomical images produced by X-rays and echocardiograms, for example, have a 

direct and consistent relationship to the objects themselves, a so-called "indexical 

quality" (Nichols, 2001, p. 85). In such representations, however, the photographer is a 

conduit, rather than an interpreter, a technician rather than an artist. And most 

filmmakers are not content to be an image-conduit; they want to show an audience their 

interpretation of reality.

One way to see how easily this transformation from conduit to interpreter happens is to 

imagine a filmmaker documenting a sporting event. Consider, for example, a director 

shooting a 100-meter Olympic running race, using a stationary "locked off cine camera, 

thereby capturing much as the Lumiere Brothers might have done a discrete event 

that takes place in a definite interval of time. Even though the film records the event as a 

series of frames, the effect when projected is to fool the audience into experiencing a 

race, just as if they had actually seen it with their own eyes.

But this "indexical" representation of the race is limited. A single locked off camera can 

only "see" one view of the race. Multiple cameras placed in different positions, can 

cover much more of the event, obtaining long shots, wide shots, medium close ups, big 

close ups etc. By moving the camera (panning, craning, and tracking) and using zoom 

lenses, a director can deliver interesting developing shots that follow the action. When 

s/he edits together these many different views of the race, s/he provides a much richer 

experience for the viewers, revealing details that a person actually sitting in the stadium 

never noticed. The filmmaker has traded away film's indexical quality, but in return s/he 

has greatly enhanced the audience's experience of an event.

A 100-meter race is a brief and exciting event that an audience will want to see from start 

to finish. Other events like the marathon take more than two hours. No problem. The 

same visual editing grammar for combining shots can be used to collapse time, 

compressing the marathon into a gripping one-minute film of the race's highlights.
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In this simple example, the director has already strayed a long way from a literal 

representation of reality. But so what? The film is a rendition of an event (a marathon 

race) that really happened, and is not a work of fiction. The production is not a lie, it's 

just not the whole truth. Like Flaherty, s/he can argue that s/he has used cinematic slight 

of hand to communicate a grander vision to our audience. S/he can argue that the 

audience got a good bargain; that documentary skill has enabled people to enjoy an 

Olympic race they were unable to attend.

Documentarists today possess a wealth of techniques that go well beyond what Flaherty 

had available in Nanook: voice over narration (that creates an omnipresent highly 

credible presence in the film), synchronized field sound (to add authenticity and realism); 

field dialog and sit down interviews (so that the famous and not so famous can speak 

directly to the audience); animations (to visualize abstract concepts); archival film (to 

provide narrative context); and a wealth of editing tricks to enable scene transitions. As 

equipment has become lighter and cheaper and crews have become much smaller, the 

process has become much less invasive. This means that documentarists have a lot of 

choices. To quote Bamouw (1983, p. 313), the documentarist "selects topics, people, 

vistas, angles, lenses, juxtapositions, sounds words. Each selection is an expression of 

his point of view, whether he is aware of it or not, whether he acknowledges it or not. "

As Flaherty did a century ago, a skillful filmmaker today uses these options to produce a 

film that looks authentic but that is in fact an elaborate work of artifice. 19 Mostly 

producers use their conjuring tricks benignly: to achieve clarity; to avoid boredom; and to 

enhance audience appeal. Science producers who produce for series like HORIZON and 

NOVA devote enormous time and attention to perfecting wonderfully clear explanations 

of difficult concepts. Wildlife cinematographers spend weeks sitting in "hides" so that 

audiences can enjoy the brief spectacle of a polar bear killing a seal. Archival film

19 This is even true for so-called "fly-on-the-wall" documentaries, such as those made by Roger Graef, for 
example, Sailor (Graef, 1976) and Police (Graef, 1982). Such documentarists typically record large 
amounts of material, but then shape the film in the editing room by selecting only the most interesting or 
revealing scenes. Film scholars are fascinated by the endurance of the myth of documentary realism. 
Winston (1988, p. 21) says: "the need for structure implicitly contradicts the notion of unstructured 
actuality. The idea of documentary, then and now, is sustained by simply ignoring this contradiction."
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researchers search for months to find a highly illuminating sequence for an historical 

film. In doing this, they are conforming to long established cultural norms about story 

telling.

The fact that documentaries are inherently selective and manipulative does not of course 

mean they are necessarily biased and subjective. Selectivity and manipulation are 

essential characteristics of many intellectual activities and their forms of communication. 

The research and communication of history, chemistry, mathematics and medicine, for 

example, all involve selection and manipulation, yet reliably yield objective knowledge.20

On the other hand, the documentary is an exceptionally powerful and opaque form of 

communication. It has the power to seduce and persuade, it can make an audience laugh 

or cry, it can leave them joyously happy, or seething with anger. Given this potential for 

viewer manipulation, the fact that the audience understands so little about how films are 

constructed has always been considered problematic. As Colin Young (1975, p. 66) 

argues, "the camera tends to lie but the audience tends to believe...Film has a tendency to 

appear plausible, and thus to diminish the importance of what it ignores."

How can documentarists the practitioners of a form of communication that uses a series

of cinematic deceptions to manufacture a product that appears to "document"

reality "do right" by their audience? How can documentarists defend what they do?

Throughout history, some documentarists (Vertov, 1929; Rouch & Morin, 1960) have 

argued that filmmakers need to make their work more transparent to their audience. 

When I started producing for the BBC in the late 1970s, our use of the medium was 

completely opaque. There were not even any convenient ways for viewers to see films 

after they had been broadcast.21 The general public, including the people who appeared in 

our programs, lacked the knowledge and tools to scrutinize our work. But finding a

20 Such activities use standards and protocols such as peer review and experimental replication to guard 
against bias and to encourage objective analysis and reporting.
21 Before VCRs were available, 35mm and 16 mm films had to be screened on a Steenbeck, a machine that 
simply didn't exist outside television companies and film schools.
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workable means to let the audience in on the art of filmmaking has not been easy. In 

1929, Dziga Vertov made The Man -with the Movie Camera, an avant-garde film that 

showed the audience the actual construction of the film it was watching, including the 

cinematographer, editor, characters...and even themselves (the audience) watching the 

film. In one scene we see a person through the camera, see them react, and then see their 

view of the camera including his reflection in the lens. At another point the action 

freezes becoming a series of individual frames, which are being worked on by an editor. 

Barnouw (1983, p. 63) says: "TTze Man with the Movie Camera... is an essay on film 

truth, crammed with tantalizing ironies. But what did it finally mean for audiences? "

What indeed? The film is so discordant that it is almost impossible to follow what is 

happening, and the result, for many viewers, is utter confusion. Such reflexive works 

may be of interest to film scholars but, so far, have not managed to attract popular 

support and make up an insignificant fraction of documentaries shown on prime time 

television.22 While future documentarists may find ways to make reflexive films that are 

watchable as well as transparent, it is possible that there is something intrinsic about the 

medium that resists self-referential approaches, at least for long form productions.23

How then to reveal to the audience who is pulling the strings? One popular way is to use 

an on-camera figure a guide for the audience; someone to ask questions and express a 

personal viewpoint. On screen reporters in news magazines like 60 Minutes24, such as 

Morley Safer and Ed Bradley, perform this function, leaving the impression that they are 

the authors of the film. Unfortunately, while this conceit may fool the audience, it is 

untrue. Such star figures may offer occasional editorial input to their producers, but they 

are not, in general, responsible for researching, shooting, editing or writing the story that 

they front. Most host figures are in effect highly paid "actors" who play scenes

22 Another classic exercise in self-referential filmmaking is Chronique d'un etc by Jean Rouch and Edgar 
Morin in 1960. The filmmakers talk on camera about their struggle to get a type of "cinema verite, " show 
the film's participants the rough cut, and then film their reactions.
23 Reflexive techniques for example showing the scene being filmed and jump cuts are sometimes used 
in short films such as advertisements and Public Service Announcements (PSAs), but the motive appears to 
be to add zip to a production rather than to reveal the process of construction.
24 60 Minutes is produced by CBS. The top rated news magazine series has run continuously since 1968.
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conceived, directed, and written by their producers. This is true to a lesser extent even 

for some of televisions' best known "personal view" series such Kenneth Clark's 

Civilization (Clark, 1969), Jacob Bronowski's The Ascent of Man (Bronowski, 1973), 

Jonathan Miller's The Body in Question (Miller, 1978), and Carl Sagan's Cosmos (Sagan, 

1980). Behind each host was a team of producers, selecting the content, deciding the 

scenes and often helping to write the script as well.25

The awkward truth about most documentaries as the long credit rolls makes clear is 

that they are complex, collaborative works involving many skilled professionals, who do 

jobs that the audience doesn't fully understand, under the supervision of a producer- 

director-writer who more often than not is happy to remain anonymous.

Recently the use of program web sites has enabled a little more transparency, or at least 

more completeness. It has become customary for many series like FRONTLINE to post 

full transcripts of interviews and letters, and also to include features such as discussions 

with the producers. These "add ons" serve two functions. First, they may enable viewers 

to better judge some of the production choices that have been made. Second, and more 

importantly, they keep producers honest; as knowing ones source material will be open to 

public scrutiny is a healthy check. There is also the growing practice of producing "the 

making of" films to accompany features. The practice is being considered for 

documentary features as well. While these films are themselves selective (and hardly 

unbiased), they do convey some of the details of how a film is made.

If showing the audience how every documentary is constructed is problematic, what 

about holding producers personally accountable for the documentaries themselves? 

Historically, different documentary genres have attracted more or less scrutiny, resulting 

in different standards of accountability. Arts and travel documentaries sometimes ruffle 

egos, but rarely produce major embarrassments for TV networks. Infotainment

25 One of my first jobs at the BBC was working on the BBC-2 series The Body in Question with the 
brilliant polymath Dr. Jonathan Miller (Miller, 1978). While Jonathan came with a broad idea of what he 
wanted to say, the end product was shaped as much by the other members of the production team and by 
the constraints of time, budget, and topic.
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documentaries are occasionally controversial when the producer blurs the line between 

factual and fictional programs; for example, when a recent NEC documentary, The 

Mysterious Origins of Man (Heston, 1996) argued that humans and dinosaurs lived 

contemporaneously, or when a 2001 FOX documentary, Conspiracy Theory: Did We 

London the Moon? suggested the Apollo moon landing had been an elaborate hoax.

But this pales compared to political controversy. Hot political documentaries stoke 

passions, invite scrutiny from powerful interests, and, when mistakes occur, there's 

usually trouble. During media scandals the media itself becomes the story and the 

normally opaque methods of television documentary become somewhat transparent to the 

audience. Cases of questionable practice,26 outright fakery27 and incompetent fact 

checking28 are seen as shameful lapses in journalistic ethics and become cautionary tales 

for broadcast journalism students.

Because such scandals expose media corporations to lawsuits, political pressure and 

commercial losses, many have instituted processes for keeping their journalists and 

producers honest and diligent. Just as established newspapers like The New York Times 

expect its journalists to conform to certain standards of practice, elite television

One of the first times the public got a look at how television stories are actually put together was during 
a lawsuit brought by General Westmoreland against CBS for its 1982 documentary The Uncounted Enemy: 
A Vietnam Deception (See Beauchamp & Klaidman, 1988). The case revealed how the producer George 
Crile had used selective filming and editing to give, arguably, a misleading picture of the story.

Recent media scandals include the 1997 Carlton documentary The Connection, which "faked" a scene 
with a mule supposedly carrying drugs (Winston, 2000), and CNN's 1998 discredited Newstand segment, 
which charged that US forces had used nerve gas during "Operation Tailwind" (Abrams, 1998). This latter 
scandal is a classic example of the dangers of presenting on screen hosts as investigative reporters. When 
the story collapsed, the on-air journalist Peter Amett's defense was that he had no hand in reporting the 
story. The producer was held accountable and dismissed.
28 The latest scandal in the US occurred in September, 2004, when CBS's highly regarded news magazine 
60 Minutes claimed to have documentary proof (i.e. memos) that President Bush had been reprimanded for 
not fulfilling his National Guard duty back in 1972. The memos turned out to be fakes (Franklin, 2004, 
pp.108-109). While anchor Dan Rather presented the story on screen, the story had been written and 
produced by Rather's producer Mary Mapes. Mapes didn't get the public admiration for breaking the story, 
but she ended up paying the consequences for its flaws (Carter, 2005, Cl). On January 11, 2005, CBS fired 
Mapes and asked three other producers to resign. Host Dan Rather, on the other hand, will continue 
working as a CBS correspondent, although the veteran anchor has announced that he will step down from 
fronting the Evening News in March 2005. Some journalists have called for TV News to come clean "with 
its viewers as to who is the real author and who is accountable for the journalism they see on their 
screens" (Fouhy, 2004).
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documentary series such as FRONTLINE take their reputations seriously and in turn 

pressure their producers to conform to standards of "truth, fairness, objectivity and 

balance." Some film scholars and film historians find television's identification of 

documentary with journalism limiting, arguing that imposing journalistic constraints may 

kill the creativity of the documentary form (Winston, 2000, p. 17). Some scholars go 

further and question the validity of journalistic standards themselves. To be sure, many 

kinds of documentaries are not journalistic,29 just as not all journalism involves the 

documentary form. But the controversial television documentaries in this portfolio exist 

at the intersection of the two enterprises. So can journalistic standards of practice ensure 

accountability for this genre of documentary?

"Truth" and "Lies"? in Journalism

A journalist tries to tell the literal truth and get the facts right, does not pass along 
rumors, engages in verifying, and makes that verification process as transparent as 
possible. A journalist's goal is to inspire public discussion, not to help one side 
win or lose (Rosenstiel, p. 2004).

What kind of an activity is journalism? According to media ethicists Andrew Belsey and 

Ruth Chadwick (1992, p. 1), journalism is an honorable profession "because it has an 

honorable aim, the circulation of information, including news, comment and opinion. " 

The fundamental value of journalism, they continue, is truth telling, unfortunately, Belsey 

and Chadwick admit that" this simple idea is complicated in practice, for the truth 

cannot be the whole truth. So principles of selection are required, which are themselves 

further values: fairness, justice, democratic significance and avoidance of bias and 

harm:' (Belsey & Chadwick, 1992, p. 12).

29 There are, of course, several genres of documentary. Nichols (2001, p. 33) identifies six documentary 
"modes": the expository (films like the ones in this portfolio); the poetic or avant-garde (which emphasize 
visual, tonal and rhythmic qualities); the observational (so-called "fly-on-the-wall" documentary); the 
participatory (where characters in the documentary are interviewed on camera); the reflexive (where the 
film maker calls attention to the way the documentary is constructed); and the performative (which rejects 
objectivity and celebrates evocation and affect).
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In other words journalists, like documentarists, are necessarily selective in what they 

report and publish. But to a much greater extent than documentarists, journalists have 

struggled to develop rationales to legitimize this unavoidable selection. Investigative 

journalism today is based on a set of beliefs, taught in schools of journalism, and encoded 

in professional practice guidelines.30 These elements or "values" of journalism, 

enumerated in countless textbooks (Kovach & Rosenstiel, 2001; Golding & Elliot, 1979; 

Merritt, 1995; Schudson, 1999; Fedler, 1979; Menchner, 1994; Stephens & Lanson, 

1986) typically include five familiar constructs. First, there is "the notion of public 

service." In this construct, journalists are depicted as "watchdogs" whose function it is to 

root out corruption and abuses of power. A second defining element of journalism is "the 

notion of autonomy and independence." This canon proclaims a journalist's work must 

be free of political or corporate influence and control. Because a journalist's work is by 

its nature topical and time sensitive, many journalists subscribe to a third notion of 

"immediacy." Fourth, there is the critically important "notion of objectivity." This value 

exhorts journalists to seek, check, and report the facts in an impartial way. Finally, there 

is "the notion of ethical conduct." This is partly a restatement of the journalist's 

commitment to truth and fairness (a commitment to the audience), but journalistic ethics 

includes also the journalist's commitment to treat his human sources fairly and honestly 

(for example, by respecting confidentiality agreements). These (and other) constructs 

underpin the journalist's sense of legitimacy.31

30 See for example the code of conduct of The Society of Professional Journalists (http://spj.org/ethics/) 
that argues "The duty of the journalist is to further those ends by seeking truth and providing a fair and 
comprehensive account of events and issues. Conscientious journalists from all media and specialties strive 
to serve the public with thoroughness and honesty. Professional integrity is the cornerstone of a journalist's 
credibility" The protocol goes on to exhort journalists to do four things: to seek truth and report it 
Gournalists should be honest, fair and courageous in gathering, reporting and interpreting information); to 
minimize harm (ethical journalists treat sources, subjects and colleagues as human beings deserving of 
respect); to act independently (journalists should be free of obligation to any interest other than the public's 
right to know.); and to be accountable (journalists are accountable to their readers, listeners, viewers and 
each other.)

31 In a 1998 study gathering data from 21 different countries, Weaver found that this basic ideological 
framework was widely shared by journalists (living in countries with comparable political systems) the 
world over (Weaver, 1998, p. 456), although specific practices did vary from country to country.
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Investigative journalists must try to uphold these values in the face of government efforts 

to conceal information,32 legal challenges to press freedom33 and consolidation of media 

outlets into giant international conglomerates34 with goals and interests that may conflict 

with the core elements of journalism35 .

Despite these many challenges, reporters must strive to uphold the principles of good 

journalism. Philosopher John O'Neill (1992) argues that ideals like "truth-telling" are, in 

fact, constitutive of what it means to be a journalist.

Just as health is an internal and constitutive end of medicine, so truth-telling about 
significant contemporary events is an internal and constitutive end of 
journalism.... This is not to say that journalism always delivers the truth any more 
than it is true to say that medicine always delivers health. Rather, it is to say that 
when these practices do fail to deliver such goods, they fail in a special way.....to 
criticize a journalist, newspaper or radio or TV station for failing to report 
significant event truthfully is to accuse them of failing to perform that function 
constitutive of the practice (O'Neill, 1992, p. 18).

This may explain why outright violations of truth telling, such as occurred with New York 

Times reporter Jason Blair and New Republic star writer Stephen Glass, lead to a media 

hand wringing frenzy.

But over and above providing practitioners with a unifying ideology, how well do these 

journalistic values guarantee work that is objective and true? Can they help writers and 

documentary producers avoid bias and error?

32 See, for example, the concerns expressed by the American Society of Newspaper Editors over the 
constraining effects of The Patriot Act, (Weitzel, 2004, May-June-July).
33 Take, for example, the Valeric Plame affair (Volokh, 2004). Following a highly publicized White House 
leak identifying a CIA operative (Valeric Plame) in July 14, 2003, Attorney General Ashcroft appointed a 
special, prosecutor, Patrick J. Fitzgerald, to find the person responsible. To date (December 2004) 
Fitzgerald hasn't caught the leaker(s), but instead is prosecuting two journalists Time magazine 
correspondent Matthew Cooper and New York Times reporter Judith Miller for refusing to give up their 
sources. Both journalists face 18 months in jail, and their news organizations large fines and legal fees.

4 Just nine massive international corporations dominate the global media: AOL-Time Warner Disney, 
Bertelsmann, Viacom, News Corporation, TCI, General Electric, Sony, and Seagram.

5 According to Wassermen, (2004, §12), these interests range "from campaign finance reform ...[to] 
broadcast deregulation and antitrust, to virtually everything related to the Internet, intellectual property, 
globalization and free trade, and so on to minimum wage, affirmative action and environmental policy. "
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Words like facts, truth, neutral, balanced, objective, reality, and knowledge are what 

philosopher lan Hacking calls "elevator words," because they elevate the importance of a 

topic without always clearly defining what is being talked about (Hacking, 1999, p. 22). 

We have a common sense notion of what these words mean, but their definitions are 

usually circular. Nevertheless, do such constructs provide a satisfactory justification of 

investigative journalism?

The culture of political journalism has found that one practical way of reporting hotly 

disputed versions of reality to an audience (the members of which may have differing 

political views and knowledge) is via the construct of editorial balance and fairness. In 

this construct, it's permissible to air a highly partisan opinion, provided this view is 

accompanied by a competing opinion. Larry Gross (1988, p. 189) pours scorn on this 

type of even-handed journalism.

The ethical issue is presumably thus resolved by the simple algebraic procedure of 
canceling out opposing views and solving for the common denominator.. .the 
logic seems to be that if you balance opposing views from "responsible" that is, 
institutionally legitimated sources, then the truth can be safely assumed to "lie 
somewhere in between" and thus objectivity is achieved.

But having rejected balance, Gross then expresses concern "If truth and fairness can't be 

found by looking for the middle, where can they be sought (Gross, 1988, p. 189)?

Therein lies a problem. Balancing opposing views may be neither fair (because some 

minority views are left out), nor truthful. Seeking the truth clearly involves more than 

simply balancing opinions, it concerns gathering and evaluating various types of relevant 

evidence and rigorously checking sources and facts. The subgenre of science journalism 

puts this search for evidence at the center of its reporting. As Boyce Rensberger (2002, 

p. 11), the Director of MIT's Knight Center for Science Journalism, puts it "balanced 

coverage of science does not mean giving equal weight to both sides of an argument. It 

means apportioning weight according to the balance of evidence. " In this respect, says 

Rensberger, science journalists and scientists "espouse similar goals. Both seek truth
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and want to make it known. Both devote considerable energy to guard against being 

misled. Both observe a discipline of verifying information. " (Rensberger, 2002, p. 11).

Let me confess my own bias: I have considerable sympathy for this view. As someone 

who has reported on science for most of his career, I believe that science is a useful 

enterprise that historically has yielded reliable knowledge and methodologies. From the 

perspective of the science journalist, the controversies in this portfolio all center on 

scientific questions often some hypothesized link between an alleged cause and an 

effect. What better way to investigate such hypothesized links than to seek the relevant 

scientific knowledge and methods, along with the differing viewpoints of the 

protagonists?

But can journalists really use the authority of science to buttress their search for 

objectivity and truth? Of late, science's authority has also come under attack. Over the 

past three decades, scholars (Collins & Pinch, 1982; Collins & Pinch, (1993); Labinger & 

Collins, 2001; Barnes & Bloor, 1981) have questioned science's claim to yield objective 

knowledge about the real world and have set out to prove that science, like documentary 

and journalism, is a socially constructed activity with its own ideology. It is to this issue 

that we must now turn.

"Truth" and "Lies"? in Science

For the relativist (such as ourselves) there is no sense attached to the idea that 
some standards or beliefs are really rational as distinct from merely locally 
accepted as such. (Barnes & Bloor, 1981, p. 27)

Science legitimizes itself by linking its discoveries with power, a connection that 
determines (not merely influences) what counts as reliable knowledge.... 
(Aronwitz, 1988, p. 204)

In recent years, the main challenge to science's claim to objectivity has come from 

scholars in the sociology of scientific knowledge such as Barry Barnes (Barnes & Bloor, 

1981), Harry Collins, and Trevor Pinch (Collins & Pinch, 1993), but film scholars like
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Bill Nichols (1991) have expressed sympathy with such critiques. According to Nichols 

(1991, p. 195):

Objectivity has been under no less siege than realism and for many of the same 
reasons. It, too, is a way of representing the world that denies its own process of 
construction and their own formative effect. Any given standard for objectivity 
will have embedded political assumptions.

Are scientific theories merely arbitrary social constructs (that deny their own process of 

construction) or fundamental discoveries about the universe that exist independently of 

human culture? Was the Second Law of Thermodynamics inevitable because that is 

simply the way the universe works, or was the formulation of the law simply one possible 

way of representing the phenomena of nature? Do working scientists follow a 

dispassionate and objective "scientific method," or do they display the biases and 

preferences of other human beings? The so-called "science wars," have drawn 

impassioned comment from elite scientists (Weinberg, 1996a; Glashow, 1992; Perutz, 

1996), progressive sociologists (Collins & Pinch, 1982; Labinger & Collins, 2001; 

Picketing, 1984) and seasoned philosophers (Hacking, 1999; Kitcher, 1998; Searle, 

1995). On occasions this bitter conflict has spilled out into the popular press, notably 

when skeptical physicist Alan Sokal, perpetrated a hoax by publishing a spoof 

postmodernist article, "Transgressing the boundaries: Toward a transformative 

hermeneutics of quantum gravity," in the cultural studies journal Social Text36. What, if 

anything, have we learned from this intellectual combat?

One thing that has become clear is that the science wars partly rest on a muddle between 

what Hacking calls the process and product of science (Hacking, 1999, p. 36). The 

process by which scientists study nature, develop theories, try to get their results 

published in peer reviewed journals and seek support from funding agencies, is clearly a 

socially constructed, historically situated, value laden activity. As sociologists have

36 Sokal published the original article in Social Text (Sokal, 1996a) and then "owned up to it" in a piece for 
Lingua Franca (Sokal 1996b). It attracted a rebuttal by Stanley Fish "Professor Sokal's Bad Joke" in The 
New York Times (Fish, 1996). In collaboration with Jean Bricmont, Alan Sokal went on to publish 
Fashionable Nonsense: postmodern intellectual's abuse of science (Sokal & Bricmont, 1998).
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amply demonstrated with case studies from gravity waves (Collins, 1998) to quarks 

(Pickering, 1984), "science as process" is a human matter carried out by fallible human 

scientists and their institutions. Despite all the rage and fury, I suspect that few scientists 

would disagree in general terms with this picture. After a career spent interviewing 

scientists, I can also attest that most do not see their every day research as producing 

absolute knowledge. To the contrary, most scientists stress that science is revisable; that 

its laws, theories, and experimental findings are provisional and, therefore, may be 

proved wrong (or incomplete) at some stage in the future. Normal, every day science, 

they argue, seeks solutions that are approximations, valid in limited contexts. Like all 

professional groups, scientists have instituted generally agreed (but imperfect) social 

mechanisms of policing community standards37 , hi science, for example, peer review 

and experimental replication, are considered among the most powerful ways to minimize 

error and fraud. As a process, science is as social as journalism and documentary 

filmmaking.

More contentious is the product of the scientific enterprise: the knowledge in textbooks; 

the methods, protocols and theories used by scientists the world over. Here many 

scientists, especially physicists, are adamant that, over time, some long standing and 

highly successful scientific theories (for example Maxwell's Equations of 

Electromagnetism) transcend their human and historical roots and take on a life of their 

own; one that captures an underlying objective reality that mirrors the structure of the 

universe. As physicist Steven Weinberg put it in The New York Review of Books, 

"Whatever cultural influences -went into the discovery of Maxwell's Equations and other 

laws of nature have been refined away, like slag from ore." (Weinberg, 1996b, 56). It is 

the very stability and universal applicability of certain theories that leads to this 

conviction that science is not simply an arbitrary social construction but a description

Scientists and philosophers of science have made numerous efforts to pin down precisely what 
differentiates science from non-science. Scholars who have tackled this so-called "demarcation problem," 
include Hempel (1966) (the requirement of "testability"), Popper (1989) (the principle of "falsifiability") 
and Kitcher (1982) (the characteristics of "independent testability," "unification" and "fecundity"). There 
have also been attempts to delineate the nuts and bolts details of "the scientific method," see for example E. 
Bright Wilson Jr. (1990), An Introduction to Scientific Research. The US Supreme Court has also struggled 
with a legal version of the demarcation problem in their deliberations over what constitutes admissible 

scientific evidence (Foster & Huber, 1997). This legal issue is discussed in chapter 6
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corresponding to "reality." These theories are according to Weinberg "as real as 

anything else we know." (Weinberg, 1996b, p. 56).

Scientists who boast spectacularly accurate theories that hold up over time and that 

apparently apply everywhere in the universe such as The Laws of Thermodynamics and
__ •} o

the Theory of Quantum Mechanics  have argued that these laws are inevitable and that 

any intelligent civilization would sooner or later discover them. As Nobel Prize winning 

physicist Sheldon Glashow puts it, "Any intelligent alien anywhere would have come 

upon the same logical system as we have to explain the structure of protons and the 

nature ofsupernovae" (Glashow 1992, p. 28). Fellow laureate Steven Weinberg agrees. 

"If we ever discover intelligent creatures on some distant planets and translate their most 

important works, we will find that we and they have discovered the same laws " 

(Weinberg, 1996a, 14). Nobel Prize winning molecular biologist Max Perutz (1996, p. 

69) concurs, saying that the Second Law of Thermodynamics is " an inexorable law of 

nature based on the atomic constitution of ~matter ."

Likewise, mathematicians argue that while their discipline started out as a practical 

human endeavor to help administrators and surveyors (Ifrah, 2000; Lakof & Nunez, 

2000), today's mathematical knowledge (the product) has taken on a life of its own, 

generating numerous branches of abstract mathematics from topology to set theory. 

Today, most pure mathematics is studied and advanced by specialists with no interest in 

any practical problems at all. Indeed rather than mathematics being under the control of 

social forces, it can sometimes appear that the reverse is the case. Decades after a piece 

of pure curiosity-driven mathematical research is carried out for example the field of 

abstract geometry developed in the early 20th Century known as integral geometry it

38 Quantum electrodynamics (QED), the theory that underpins most of chemistry and materials science, is 
incredibly accurate. QED theory, for example, predicts a value for the magnetic moment of an electron of 
1.00115965246 as compared with an experimental measured value of 1.00115965221. Theory and 
experiment agree to an accuracy of two parts in ten decimal places, that's within 0.00000002 per cent. One 
of the physicists who devised the theory, Richard Feynman, observes that this is equivalent to measuring 
the distance from Los Angeles to New York with the accuracy of the thickness of a human hair (Feynman, 
1985; Gribbin, & Gribbin, 1997, p. 120).
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turns out to be useful in enabling a new real world technology in this case medical 

tomography.

The sense of wonder that emerges from such intellectual pursuits leads many 

mathematicians and physicists to see the long-range historical development of science as 

a story of collective human "discovery" rather than one of "construction." So, while 

individual scientific practitioners may be fallible humans involved in a socially 

constructive process, the aggregate scientific enterprise operating over time can, it is 

claimed, discover (or at least uncover) "nature's secrets."

What do science studies scholars and other theorists (variously dubbed social 

constructionists, post modernists, post structuralists etc.) say to such arguments? At their 

most extreme, some theorists like Rorty (1991, 1992)39 appear to totally reject the 

scientists' account and posit a global skepticism that denies the possibility of any 

objective knowledge at all. The philosopher Noell Carroll characterizes such skepticism 

as philosophically self-defeating. According to Carroll, if such scholars think " that the 

belief in facts is apolitical assumption, because there are no facts, then it is difficult to 

see how such a position would avoid self-refutation, since the claim that a belief is a 

political assumption is presumably a fact (Carroll, 1996, p. 295).

But few science studies scholars support such radical skepticism. A careful reading of 

the leading figures in the science studies movement, who mostly carry out ethnographic 

and historical case studies, reveals that most do not question that a real world exists, nor 

that scientific knowledge can produce an accurate model of that world. The sticking 

point is that they won't concede that a particular scientific theory be it Maxwells's 

Theory or the Theory of Quantum Electrodynamics is the only, inevitable, description 

of "reality." Sociologist Andrew Pickering's exhaustive study of how physicists settled

39 Rorty (1992, p. 141), for example, declares: "I do not have much use for notions like. .. 'objective 
truth'," and also that "'true' [is] a word which applies to those beliefs upon which we are able to agree.. 
(Rorty, 1991, pp. 38-39)
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on the quark theory40 of matter, does not question that quarks are a useful construct, but 

rather argues that, because quarks resulted from a human process (Picketing, 1984, pp. 

403-4), a theory based on them is not the only possible theory of matter. Different 

contingencies might have led high-energy physicists to develop somewhat different 

theories of matter without quarks.41

While some rather complicated philosophical issues remain, the disagreement doesn't 

seem to me to be as fundamental as the heated rhetoric suggests.42 If sociologists concede 

that the results of natural sciences are in general approximately valid they are after all 

prepared to make use of technologies that are based on physical theories like 

airplanes then I don't see why scientists should be so incensed. Physicists like 

Weinberg can believe that they have found the truth, while sociologists like Collins can 

argue they have found simply one possible, largely accurate, description of the world. 

Science can proceed, and we can all continue to have reasonable (if not absolute) 

confidence in scientific theories, laws, experiments and methods that hold up over time.

How does this detour into the science wars help answer question about science's 

legitimacy to inform modem environmental and health controversies. On the face of it, 

things look problematic for the science journalist. If the process of scientific research is 

not as objective, consensual and value free as traditionally claimed, then perhaps 

journalists should not rely on scientists' opinions. As Collins puts it:

.. .most of the scientific and technical problems we face as citizens concern 
matters over which there is no consensus the safety of British beef or genetically 
modified foodstuffs, forensic science as contested in the courtroom, global 
warming, and so forth. In such cases the political system is asked to make

40 Quarks are the elementary sub nuclear particles from which, scientists believe, all matter is ultimately 
composed

Many science studies scholars adopt a stance borrowed from anthropology called "methodological 
relativism," whereby a researcher suspends his or her own cultural biases when attempting to understand a 
culture's beliefs and behaviors. In this case, science studies scholars argue that the truth or falsity of a 
scientific theory should be ignored in describing the behavior of working scientists. 
42 See Labinger & Collins, 2001 for a fascinating and largely civilized dialog between some of the players. 
Also, the Canadian philosopher lan Hacking's penetrating book The Social Construction of What? 
(Hacking, 1999) and Philip Kitcher's article "A Plea for Science Studies" (Kitcher, 1998).
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decisions before universal scientific consensus has been reached, yet the model of 
science that is applied is one where scientists provide the truth for the citizen to 
use" (Labinger & Collins, 2001, p. 193).

Collins goes on (Labinger & Collins, 2001, p. 193) to argue that science studies, by 

revealing the way science works, can help society to better understand "what contribution 

science can make to these kinds of problems. "

Is Collins right? Do sociological studies of, say, gravity wave research really provide a 

good model for understanding the way science works in an environmental controversy 

about, say, nuclear waste disposal? In a typical environmental controversy, an issue is 

often raised first by an advocacy group rather than a scientist. Then if the issue attracts 

public attention, the interested or responsible parties might seek expert scientific advice 

(from, say, the National Academy of Sciences or The Royal Society). These experts may 

be scientists who have already studied the issue at hand, or they might be scientists who 

are entrusted to review what is known about an area. Often, the key issues cannot be 

settled by the existing scientific knowledge, in which case new studies are planned and 

published for example the studies carried out by the Harvard Medical School and Mayo 

Clinic to investigate the hypothesized link between silicone breast implants and 

connective tissue diseases (see chapter 6). On top of everything, the entire scientific 

process takes place in a highly charged social and political context. This hardly 

resembles normal scientific research43 .

But Collins is absolutely right in his central point that scientists have, in general, not 

reached a "consensus" on issues such as nuclear safety, GMOs, global warming, power- 

line magnetic fields, and Gulf War Illness. So why, then, should scientists be trusted to 

settle such disputes? And how can science journalists working in the medium of

43 The concept of "normal science" derives from Thomas Kuhn's seminal work The Structure of Scientific 
Revolutions (Kuhn, 1962). It refers to routine work what Kuhn calls "puzzle solving" within a well- 
established "paradigm" in which scientists work incrementally to refine the paradigm rather than to 
challenge the paradigm itself. Kuhn contrasted normal science with the science that goes on during 
scientific revolutions, in which old paradigms (e.g. Newtonian Mechanics) are replaced by new ones (e.g. 
Relativistic Quantum Mechanics). Kuhn's influential work was a major inspiration for the science studies 
movement.
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documentary television justify using scientific expertise in their programs that deal with 

such issues?

I will stipulate that scientists don't always agree amongst themselves and that scientific 

authority is fallible. But this does not mean that science cannot still play a central role (in 

some ways the central role) in clarifying such controversies, or that journalists cannot use 

science in their reporting. Instead of marginalizing the importance of science in such 

disputes, I argue that we should put science front and center, where citizens can use it. 

This is a crucial point.

As journalists well understand, controversies are appealing. One reason why 

controversies are popular among news editors (Shoemaker & Reese, 1996, p. 261) may 

be because the average citizen finds major environmental and health controversies more 

accessible, more relevant and invariably much more interesting than most curiosity- 

driven research. Compare public interest in a report that fish genes are being spliced into 

strawberry genomes (a headline in the GMO controversy) with a report about the search 

for the Higgs boson. Environmental and health controversies have intrinsic relevance to 

people's lives, and are often framed in terms that people can understand (for example, 

that silicone breast implants may cause systemic autoimmune disease)? Because of this, 

there is an opportunity for journalists to go beyond simply asking the experts to rule and 

instead communicate the content of scientific arguments, thereby empowering citizens to 

participate themselves in the central issues of our day. I am arguing here that 

controversies offer a great opportunity to advance public scientific literacy. M

44 Collins and Pinch have expressed skepticism that greater science literacy would help the public make 
more informed decisions, calling it "one of great fallacies of our age" (Collins & Pinch, 1993, p. 144). 
They contend that since scientists on the cutting edge cannot settle their disagreements "through better 
experimentation, more knowledge, more advanced theories, or clearer thinking, it is ridiculous to expect 
the general public to do better." (Collins & Pinch, 1993, pp. 144-5). It is not completely clear whether 
Collins and Pinch are criticizing popularization of scientific knowledge or scientific methodology or both. 
For after criticizing attempts to educate the public with scientific knowledge, they say "What should be 
explained is methods of science" (Collins & Pinch, 1993, p. 144). At any rate, the programs in this 
portfolio that (I will argue) have helped audiences of millions to think clearly about complex 
controversies would seem to refute Collins and Pinch's pessimism.
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As I hope to demonstrate in this overview, the key role of science in these hot topics is 

not to settle them absolutely, but to guide the debate. The value of science is not to 

prematurely close an argument and declare one side a winner, but rather to constrain a 

controversy, so that the protagonists engage each other in a rational manner. For the 

science journalist, this often involves pointing out the importance of some feature that is 

not intuitively obvious, but probably helpful in forming a judgment. A simple example is 

the notion of a base rate. When, for example, a group of citizens form a belief that there 

are an abnormally high number of cancers in their street and then blame the electricity 

substation on the corner (this kind of "cluster analysis" is discussed in Chapter 5), 

scientists can examine the base rates of those cancers to see whether the street's cancer 

rates are, indeed, significantly above average. Base rates can be surprisingly high. 

According to the American Cancer Society, over one million Americans get cancer every 

year, and over a lifetime, one in two men and one in three women will be diagnosed with 

one or more types of cancer and up to one in four will die from the disease. Such an 

insight grounds a debate without closing it. Science can also help by putting risks and 

benefits in perspective. If a hypothetical risk is thought to be very small (say one in a 

million), then moving children five miles on a bus to avoid that risk makes little sense 

since the children would incur a much greater danger of being injured or killed in a road 

accident.

In a controversy, therefore, rather than simply offering the audience the opinions of 

experts, the science journalist can lay out the arguments, methods, and data that seem to 

be at the heart of the dispute. And some of this content will include robust scientific 

product, such as well-established scientific theories and methodologies (for example the 

notion of a controlled experiment). Even in an area plagued by scientific uncertainty, 

such as global climate change, there are areas of consensus that ground the debate45 and 

help guide sound public policy. Such a communication strategy, offers the prospect of

45 For example, the remarkable work of Charles David Keeling (Keeling & Whorf, 2001) in measuring 
atmospheric concentrations of CO2 over a period of more than four decades (discussed in chapter 14).
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including the audience; inviting them to become informed citizens who can participate in 

the complex decision making of the modern world. 46

When the protagonists in a controversy engage each other in arguments around some 

commonly agreed ground rules, there is a chance that the debates will evolve and lead to 

some mutually acceptable policy choices. Where the parties fail to engage or where the 

sides maintain some "fundamentalist" position47 the controversy has no means to 

evolve. The audience also benefits from being able to understand and participate in an 

informed debate. In this respect, this strategy is consistent with notions of "active 

citizenship" that seek to broaden the population's engagement with democracy.

This limited, but important, characterization of scientific inquiry, then, is the epistemic 

foundation upon which the journalism and documentary in this portfolio rests. This is the 

ultimate justification that the programs are truthful and objective.

This scientific, evidence-based approach fits well with the majority of the other 

journalistic values mentioned above as defining characteristics of investigative reporting. 

The programs are timely, public service journalism, because they are aimed at informing 

the public about current issues. They are independent because FRONTLINE is funded by 

individual stations and member contributions and, in general, accepts no corporate 

sponsorship. The reports seek to be fair and balanced in that they invite a wide range of 

viewpoints.

Documentary Ethics

But what of "the notion of ethical conduct"; the charge that journalists should respect the

rights and interests of the people who appear in their reports? How, in practice is this

46 In Project Two, I go one stage further and include empirically based social science insights about the 
way humans perceive risks and benefits. This gives the audience some of tools to actually think about 
science policy; to reason about what society should do about the risks it faces. 

7 For example, some variety of philosophical relativism that denies the possibility of any objective 
knowledge; or, on the other side, a rigid positivist stance that denies the relevance of public perceptions in 
risk debates.
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achieved with a combination of science journalism and an invasive medium like 

documentary film?

Filmmaking is a human process, which, among other things, involves persuading people 

to open their lives to a stranger and his film crew. Obtaining informed consent is not just 

a moral issue but also a legal one. With certain exceptions like open, outdoor public 

places, it is illegal to record people without their knowledge and agreement. It is 

customary, therefore, for all contributors sign an "appearance release" (see Appendix 3), 

a legal document that gives the producers the right to use their contribution in the 

broadcast program, and to license the footage for other purposes such as video sales. In 

situations where it is impractical to obtain releases for example when filming a very 

large public event like a rock concert producers make a videotaped announcement 

informing everyone that they will be filmed unless they ask not to.

Despite the fact that participants receive no financial compensation and no guarantee as 

to how their images and words will be used, the vast majority of people in my experience 

readily sign a release. Documentarists are the recipients of this generosity. Some of 

those generous participants for example, lawyers involved in breast implants 

litigation have a professional stake in cooperating. But others for example, the 

mothers or human service professionals who have embraced a new therapy for 

autism are ordinary men and women, who have become caught up in a controversy.

When I approach such people and ask them to tell me their stories on film, they often ask 

me what kind of program I intend to make. What, they want to know, is my take on 

Facilitated Communication, or EMFs, or breast implants? These potential contributors 

are, understandably, trying to divine my agenda to help them decide whether or not to 

participate. Journalists often make a non-committal reply to such questions, to the effect 

that"/ am still researching the story and haven't made up my mind yet. " A much more 

satisfactory reply, in my view, is to say words such as the following. "This documentary 

is taking a broad look at this controversy and inviting a wide range of viewpoints. I plan 

to be interviewing people who both agree and disagree with you, and I will be looking

Page 36



Communicating Controversy Jon Palfreman

carefully at the underlying scientific evidence." This kind of reply is designed to 

moderate any expectations that the film will be a one-sided work of advocacy. It 

establishes that I am not on their side (nor on their opponent's side), and attempts to 

position me as a "fair" person who will give them (and others) a reasonable chance to put 

their viewpoint. But it also warns that this report will be grounded on evidence and that I 

will not protect them from the facts.

I have never had any problem in getting cooperation by this means. Ironically, the only 

failure I have encountered was with the media themselves, who refused to cooperate in 

my investigation of Gulf War Syndrome (discussed in chapter 10). I am aware this 

strategy does not completely get me off the ethical hook. Many people feel flattered to 

be asked to contribute to a prime time documentary and think or at least hope that 

their view will prevail in the broadcast film. Most people have little or no experience of 

dealing with producers and consequently no idea of the risks they may be taking. Despite 

my up front declaration, I have found that contributors sometimes express disappointment 

with the final film (generally when it conflicts with their belief system) and feel anger 

towards me. This comes with the territory. No one doing investigative journalism should 

expect to be popular. Nevertheless, given my strong interest in getting people to 

participate, I owe it to them to present myself as truthfully and directly as possible.

Summary of Framework

The theoretical framework that underpins the films in this portfolio can now be 

summarized. The foundation of the framework is the notion of science journalism; an 

activity that uses evidence to constrain a controversy and promote an engaged dialog 

between protagonists. Superimposed on this scientific foundation are the values of 

investigative journalism: public service, autonomy and independence, immediacy, 

objectivity and ethical conduct. Sitting on top of this scientific and journalistic base is 

the documentary form; a mode of communication with enormous power to enlighten or 

deceive. One that, when used honestly, can engage an audience, show them places, 

people and things, tell them stories and raise issues; a form of story telling that offers the
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journalist a powerful and legitimate means of illuminating the major controversies of our 

day.
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Project One:

The Quality of the Evidence
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Chapter 3: Introduction to Project One

These first three documentaries are detailed investigations of recent scientific 

controversies. The case studies deal with a novel therapy for autism, the alleged health 

effects of power line electromagnetic field and the controversy over silicone breast 

implants. These three stories received extensive media coverage in print, radio and 

television in the early to mid 1990s. My principal motivation for producing these 

programs was a concern shared by FRONTLINE's executive producers that the 

popular media were reporting these stories inaccurately.

As will become clear, these controversies are not simple. They embody sophisticated 

issues of scientific methodology including philosophical ideas about how scientific 

propositions can be validated or disproved, the notion of a "controlled experiment," and 

subtle ideas in epidemiology and biostatistics. Because this material is complex and dry, 

scientific methodology rarely gets discussed on television. In the context of a 

controversy, however, such issues become much more appealing. Once an audience is 

"hooked" into a story involving human beings with strong and clashing beliefs and once 

that group of people has become interested in discovering the answer to the key empirical 

questions, then "good science" and "honest experts" are no longer boring. To the 

contrary, science is one of the only aids the audience has to guide them to a sound 

conclusion.

The communication challenge in this genre of program is therefore first, to engage the 

audience; second, to help viewers understand the key scientific issues; and third, to 

encourage the audience to weigh the "relevant" scientific evidence before reaching an 

informed decision. As some of the science is quite technical, the production challenge 

here is to create a narrative structure within which the scientific issues can arise as 

natural, plot-centered elements.
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Chapter 4: Example One: FRONTLINE: Prisoners of 

Silence [60'] (First broadcast October 19,1993)

Story Background

The documentary Prisoners of Silence deals with a radical and controversial new therapy 

that emerged in the early 1990s for the disability of autism. The technique, called 

Facilitated Communication (FC), claimed to be capable of giving millions of non-verbal 

autistic individuals a voice, a way to be included in society (Biklen, 1990). In FC, a 

teacher, parent, or care worker, lightly held the hand of the autistic individual and 

"facilitated" the typing of letters on a board or typewriter. As pages of lucid writing 

came forth, children once written off as retarded were reclassified as being of normal 

intelligence and mainstreamed in math and biology classes with their peers. Happy 

parents began engaging in conversations with their mute children.

The prospect of "unlocking" the minds of autistic children understandably appealed to 

parents, teachers, care workers, clinical psychologists and many journalists. But was it 

real? The topicality of this story, together with its significant policy implications, made 

this a good fit for FRONTLINE. While documentary series like FRONTLINE and 

PANORAMA like "scoops," they also benefit from the buzz that grows up around a topic. 

Very often it is better to wait until a subject is "ripe," a time when many of the audience 

have heard about a topic, but will be somewhat confused about what it means.

Autism has traditionally attracted "magical thinking." Every decade or so, a new radical 

therapy comes along claiming the ability to "unlock" the minds of autistic individuals, 

such as, for example, "patterning" (Doman, 1974). It's not hard to see why this happens. 

Up to the age of two and beyond, autistic children often seem to develop normally, 

hitting their developmental milestones and even starting to talk. Then, mysteriously their 

language disappears and the children appear to withdraw into a private world. The 

familiar triad of symptoms: little or no expressive speech, a tendency to indulge in 

stereotyped movements and a lack of interest in communication with other human beings,
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including parents and siblings, leads to a diagnosis of autism (Frith, 2003). To add to this 

mystery, some autistic children exhibit what are called "splinter skills," prodigious 

abilities in one narrow area for example, music, drawing, or calendar calculations. This 

is the idiot savant phenomenon depicted in the movie Rain Man (Levinson, 1988). The 

enigma of autism can thus lead to a belief that "inside' the non communicative child is a 

"normal" (or perhaps even gifted) child trying to get out. This is what happened with 

FC.

FC started in Melbourne, Australia (Cummins & Prior, 1992; Palfreman, 1994) when a 

young teacher called Rosemary Crossley discovered she could communicate with a 

severely disabled child with the athetoid form of cerebral palsy. The child, Annie 

McDonald, had been institutionalized shortly after birth in a bleak institution called St 

Nichs, where conditions were, it's generally agreed, pretty inhumane. Using a letter 

board, Rosemary McDonald claimed to have taught Annie and some other children to 

communicate. Now, Crossley became Annie's advocate. She fought and won Annie's 

"freedom" and finally adopted her over the objections of her parents and the authorities. 

During an era of bitter disability politics, the legend of Annie McDonald became first a 

book (Crossley & McDonald, 1980) then a popular movie entitled "Annie's Coming Out" 

(Brealy, 1984). Crossley went on to apply the method she had used which she called 

assistive communication to children with autism at a special center in Melbourne. 

During a visit to Australia, Douglas Biklen, a well-connected Syracuse University 

Professor of Special Education, visited Crossley's center and became convinced that she 

had discovered a therapeutic miracle.

Biklen returned home to the US where his Harvard Education Review article about his 

Australian experience (Biklen, 1990) created first interest and then intense controversy 

(Cummins & Prior, 1992; Biklen, 1992). In the US the technique, renamed Facilitated 

Communication, caught the imagination of the popular media. The story played well in 

Syracuse, where Biklen was a Professor, for example: the Syracuse Herald Journal: 

"Now people once silenced by autism can tell their own success stories" (Herron, 1992); 

and "New autism technique a salvation" (Naylor, 1992). But the story also achieved

Page 42



Communicating Controversy jon Palfreman

national coverage with segments in the Sunday magazines of the New York Times 

Magazine: "The Words they Can't Say" (Makarushka, 1991), and The Washington Post 

"It's like wishing I could be normal" (Spake, 1992). There were also articles in: 

Newsday, "Breaking the Silence of Autism" (Schwarz, 1992); The Los Angeles Times, 

"The magic touch: Keyboard technique helps severely disabled students learn to 

communicate (Kim, 1992); and many regional outlets, for example The Atlanta Journal 

and Constitution, "A voice for the autistic child: typing technique gains popularity in 

county schools, (Burston, 1992), and The Columbus Dispatch, "The Silence is Broken" 

(Bridgman, 1992).

On television, FC attracted widespread coverage, for example: CBS News Eye on 

America "New Discovery may be breakthrough in treatment of autism" (Rather, 199la). 

Perhaps most influential was a segment for the popular news magazine show Prime Time 

Live hosted by Dianne Sawyer. Entitled "Free from silence" (Sawyer, 1992), the 

emotional and avowedly pro FC film went on to win a 1993 News Emmy. Later the FC 

story would be turned into a Movie of the Week entitled Cries from the Heart starring 

Patty Duke and Melissa Gilbert (Switzer, 1994).

Initially at least, the popular media was credulous, offering very little criticism of FC 

(Wolfenberger, 1994, 80). This reflected the realities of American disability politics. 

The principal constituencies that dealt with autism on a day to day basis parents, care 

workers, teachers and speech pathologists welcomed a technique that potentially 

"normalized" their charges and enabled the children to be "included" with their peers. 

Skeptics and doubters risked being characterized as reactionaries trying to "silence" 

autistic kids. Even organizations such as the Autism Society of America and TASH, the 

Association for Persons with Severe Handicaps, were supportive (TASH, 1995). 

Traditionally, the clinical helping professions have a somewhat ambivalent attitude 

toward the importance of rigorous quantitative research (Dawes, 1994; Meehl, 1954). On 

the other hand, the psychological experts who did have research training namely the 

behavioral scientists who treated autism with applied behavior analysis were currently 

out of vogue, the victims of psychology's cognitive revolution (Baars, 1986).
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But the narrative was about to get more interesting. What made this story more than just 

an optimistic yarn was that it hinged on communication, and communication is always 

about something. And once the typing started, no one could predict the content of the 

facilitated messages. In the US, a society going through a conversation about the reality 

of sexual abuse of children, it came as no surprise to some care workers that the messages 

spoke of sexual abuse. Special education students had, it turned out, been taught in 

college that disabled children were abused at an even higher rate than non-disabled 

children (Shane, 1994, p. 303). So it happened that by the end of 1992, dark messages 

accusing parents and teachers of sexual abuse had started to appear. The US authorities 

took these messages at face value, removed children from their homes, and brought 

prosecutions against parents and teachers.

When I started work on the story in late 1992, the first of these prosecutions was moving 

through the legal system. Teachers and social workers are "mandated reporters"; when 

they receive information that a child might be at risk for physical or sexual abuse they are 

required to report the allegations. The authorities, for their part, treated the facilitated 

speech as if it were normal verbal communication and took action. The accused who 

had no means to defend themselves protested they were the victims of a modern witch 

craze.

I started work on the documentary as these two belief systems FC as miracle therapy 

and FC as witch craze were in conflict. The core empirical issue was simple: to 

discover who were authoring the communications, the autistic children, or their 

facilitators? Simple "blinded" tests, where the facilitator received different "input" than 

the autistic child, could determine whether FC is genuine or simply a kind of Ouijaa 

Board effect where the facilitator was subconsciously controlling the typing. FC, in my 

view, was a paradigmatic example of the importance of the "controlled study," a method 

to rule out other competing explanations for an intriguing new phenomenon. By the time 

I started production, there were several studies in press that had set out to do this.
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The Documentary: challenges and solutions

As mentioned, television is a narrative medium. Any good story needs characters, 

setting, conflict, story development, and resolution. This story had all of this and more. 

My objective was to tell the story in as dramatic way as possible and reveal as much of 

the objective truth as I could. I had to deal with the fact that many people badly wanted 

to believe in FC and were actively hostile to skeptical questions.

Any documentary producer must confront two major problems: access to people and 

access to events.

A documentary requires full cooperation of the participants. While a print reporter only 

has to get a source on the phone, a documentary producer has to persuade a source to 

agree to give up considerable time to be filmed, sometimes in several locations. 

Professor Douglas Biklen, the main protagonist in this story, was well aware that 

cooperating could hurt as well as help him. His first question to me was "What do you 

think about FC. Are you open minded?" As I have mentioned, my general reply to this 

question is to stress that the investigation will be seeking a wide range of views, and is 

not a work of advocacy. Biklen was satisfied with this response and allowed generous 

access to himself, his organization (the Syracuse based Facilitated Communication 

Institute) and, to schools, parents, and autistic children using FC.

Access to people is only a start, because a documentary cannot be made up simply of 

"talking heads." A documentary, like any film, is composed of sequences. The story 

must be told visually as if it were happening, as if events are being documented for the 

first time before our eyes. In practice, however, producers hear about events after they 

have happened in some cases well after. This means that many events have to be re- 

staged in some way by filming and editing images to conform to the story being told. 

Doing this skillfully, so that the audience is unaware of the artifice, is a big element of a 

documentary producer's craft.
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Hooking the Audience

How best to start this film? Assuming the audience knew little about autism, I needed an 

succinct way of communicating the nature (and mystery) of the disorder and of setting up 

the alleged miracle (FC). During a visit to the Boston-based Higashi school a Japanese 

owned school for autism I stumbled on a possible approach. In an attempt to engage 

their students, the school's staff started lessons with songs, sung very loudly and 

enthusiastically. One of the songs, "If you're happy and you know it clap your hands, " 

suggested an opening sequence.

FRONTLINE: Prisoners of Silence: 
IN 01:01:56:14 OUT 01:03:10:05

CHILDREN: [singing] If you're happy and you know it, clap vour hands >' If you're 
happy and you know it, clap your hands / If you're happy and you know it 

NARRATOR: Every American child knows this song. They can feel happy and they 
know what it is like to feel happy. But to children growing up with the strange condition 
of autism, like these at the Boston Higashi School, the words may not mean much at all. 
Something has gone wrong with their developing brains. The children have a faraway 
look. Generally they shun human contact.

The mysterious condition of autism affects close to 400,000 Americans. Most have little 
or no speech. Eighty percent are mentally retarded. While the condition can be treated, 
there's no cure.

Until three years ago, this was the generally accepted theory of autism. But then a radical 
and controversial new technique called "facilitated communication" took America by 
storm.

The documentary next introduces Professor Douglas Biklen at a large gathering of 

parents and professionals and shows the FC technique in action. Biklen then gives an 

enthusiastic endorsement of the alleged breakthrough.

Page 46



Communicating Controversy Jon Palfreman

FRONTLINE: Prisoners of Silence: 
IN 01:04:57:02 OUT 01:05:46:00

Dr. BIKLEN: I knew that I had seen something terribly important. Here was a means of 
expression for people who lacked expression and here was a way that you could find out 
what people were feeling and what they were thinking. And. you know, these were 
people who had a disability the very definition of which suggested that the people might 
not have feelings and certainly no ability to empathize with other people's feelings. This 
was a disability the very definition of which was that people lacked imaginative ability. 
Well, I mean, you know, how do you do higher order mathematics without an 
imagination? How do you write poetry without an imagination? So it was quite clear that 
this was a means of expression that was revolutionary.

To continue building momentum for the "miracle," the film now cuts to a major autism 

center, the O.D. Heck Center, in Schenectady New York.

FRONTLINE: Prisoners of Silence: 

IN 01:05:46:29 OUT 01:06:25:06

NARRATOR: The O.D. Heck Center for the Developmentallv Disabled in Schenectady, 
New York, runs a large autism program. Before facilitated communication, the staff 
never imagined that any of their nonverbal clients might be of normal intelligence. But 
then speech pathologist Marian Pitsas heard about the new technique being promoted at 
Syracuse University. Together with her colleague Jimmy Maruska, she went to find out 
how it worked.

O.D. Heck had indeed used FC for all its clients. What the audience doesn't know at this 

stage is that in Summer, 1992, the center had decided to subject FC to a controlled test. 

When I first contacted O.D. Heck staff, they had just completed their data analysis and 

were in shock, having discovered the purported literacy of their clients was a mirage. I 

found them in a defensive, embarrassed grief-ridden state, in no mood to appear on 

national television. But, over time, I persuaded them that it was important for them to tell 

their part of the story.
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Unfortunately, from a production standpoint, by the time I negotiated access, they had 

abandoned FC and returned to offering their clients low level "life skill training" 

activities rather than advanced classes. No matter. My job as a documentarist is to tell 

the before as well as the after. So the first time the audience encounters this center and 

its three characters in the film, it can know nothing of what will come to pass. Rather 

viewers hear about the staffs former enthusiasm for FC.

FRONTLINE: Prisoners of Silence: 
IN 01:06:27:06 OUT 01:08:00:09

MARIAN PITSAS, Speech Pathologist Facilitator, O.D. Heck Study: Three of us 
went for the training first and we rapidly trained everyone in our program, all three shifts, 
and had many, many clients typing at varying levels and with varying degrees of success 
but it spread very, very quickly.

I thought it was wonderful. At last we were going to- we were going to help these people 
communicate. We would find out what they really understood.

JIMMY MARUSKA, Facilitator, O.D. Heck Study: Before, they were just another 
person that 1 was helping with and teaching them some basic skills to help them survive 
out there, but then here along comes a person that can share their thoughts, that can talk 
to me. I can talk to them. We can have a conversation that's relevant. It was great. It was 
really super. I mean, you couldn't ask for anything more. All of a sudden, these people 
that we always treated as low functioning were right up there with us.

NARRATOR: Ray Paglieri, the director of the autism program, realized the enormous 
implications of the typed messages his clients were now producing.

RAY PAGLIERI, Director, Autism Program, O.D. Heck Center: 1 was thinking that 
certainly a large number, if not all of the folks that we were working with may, in fact, 
have normal intelligence. 1 mean, we had people typing sentences, paragraphs, alike. We 
were thinking here we were going to redefine the whole notion of what autism is all 
about. We trained the rest of our staff, okay? We literally were encouraging people to 
work with everybody in the program. We were training as many people as we could, 
training people out in the community. I mean, we were excited. We looked at it as 
literally a breakthrough technique.
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Simply reading the program transcript, one sees a potential problem: they are talking in 

the past tense, whereas they really should be using the present tense. Remarkably, in the 

film clip itself this tense problem is far less visible, because the words are only one 

element of the various elements being communicated. So, even though the students are 

not literally using FC in the center, and even thought the teachers are talking about FC in 

the past tense, television's sleight of hand enables the audience to stay in historical 

sequence.

The film then continues by picking up on Paglieri's remark

FRONTLINE: Prisoners of Silence: 
IN 01:08:00:09 OUT 01:09:51:02

RAY PAGLIERI, Director, Autism Program, O.D. Heck Center: .... I mean, we were 
excited. We looked at it as literally a breakthrough technique.

NARRATOR: So did the media.

ANNOUNCER: [January 25, 1992] PrimeTime. Now, from New York. Diane Sawyer.

DIANE SAWYER, ABC News: And now a story about hope. For decades, autism has 
been a dark mystery, a disorder that seems to turn children in on themselves, against the 
world. Tonight, however, you are going to see something that has changed that. Call it a 
miracle. Call it an awakening.

NARRATOR: Word of the new miracle of facilitated communication spread rapidly. 
Parents told teachers and teachers told parents. Many schools embraced it. At Edward 
Smith Elementary School in Syracuse, children previously thought to be retarded now sat 
in classes with their peers, receiving age-appropriate instruction, studying math, studying 
biology.

Dr. BIKLEN: Maybe YOU can say what you want to point to.

NARRATOR: A large group of individuals had. in Biklen's view, been greatly- 
underestimated simply because they could not speak or control their bodies.

Dr. BIKLEN(SOF): Wire don't YOU show us and (hen YOU try to sav it. That's good
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Dr. BIKLEN: I had always believed that it was important to treat people as competent, 
even though they didn't give off the signs of it. To me, that was just the-- the humane 
thing to do. That was the sensitive thing to do. The wonderful thing about facilitated 
communication is that once a person begins to communicate, you can ask the person, 
"What's going on here?"

Now the film is truly underway. There is a novel technique that offers enormous hope 

for children with a mysterious disorder, and this technique has been endorsed by credible 

academics, clinicians, and the national media. All that is necessary to clinch matters (for 

most viewers), is to invoke the special magical status of autism. When challenged about 

exactly how autistic children learned to read and write without any instruction, Biklen 

turns the question around to suggest that autistic children may actually be gifted.

BIKLEN: ..it docs seem to me that there's something unusual going on here when you sec 
a number of children with autism who seem to have precocious ability. That is. they 
know a lot of words and very often, you know, quite long words. You know, how is this? 
Is there something about the disability that allows them to focus in on language and to be 
able to put together words'? [FRONTLINE: Prisoners of Silence:01:14:06:09]

The astonishing, almost magical, savant phenomenon is now shown: one child who can 

calculate a day of the week for any date past or future, another who can repeat any tune 

he hears on the piano. For many people this clinches it. Autism is weird, so weird in 

fact, that anything seems possible.

The story structure, one used in other films in the portfolio, seeks to lead the audience to 

initially identify with an idea by exploring only its positive aspects. Given only the 

positive side of FC the side typically presented in the popular media most people 

don't seem to have the heart to raise some obvious questions about the technique. For 

example:

How did the children leam to read without instruction, especially given that many non- 

autistic school children struggle with literacy?

Is it possible for people to type with one finger without looking at the keyboard?
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Since they possess voluntary muscular control for other activities like eating, why can't 

autistic children communicate independently?

Initially, for most people, optimism trumps skepticism; most are simply swept along with 

the hype. The audience is much more willing to consider "negative" arguments once 

they perceive a "down side" to FC. The dark side of FC had in fact started to appear by 

late 1992 in the form of facilitated messages accusing parents, teachers, or care workers 

of sexual abuse. That is where the film goes next.

The program features some families who claim to have been the victims of FC, including 

a New Hampshire family, the Gerhardi's, who have a 17-year old autistic son Matthew, 

authorities. The Gherardi's seem on the face of it a wonderful, all American family. 

First, the audience learns that, unlike most parents of autistic children, Kathy and Gerry 

Gherardi were initially skeptical of FC.

n FRONTLINE: Prisoners of Silence: 
IN 01:19:25:10 OUT 01:20:17:12

CATHY GHERARDI: It was about two years ago when someone mentioned that Dr. 
Biklen was giving some seminars on this facilitated communication. The speech and 
language teacher at Matthew's school was there and she just couldn't wait to get back and 
start with Matthew.

NARRATOR: Matt, who could then only recognize about 50 words, went to school and 
his teachers began using F/C in the classroom. Almost overnight, his academic work 
improved dramatically. Cathy Gherardi became suspicious of his new academic 
achievements.

Mrs. GHERARDI: He was taking all kinds of Shakespeare literature, Romeo am/Juliet, 
and he was in algebra class, although he didn't fare that well in algebra, but English, 
diagramming sentences- the work that he was coming home with was absolutely 
incredible. Incredible. I mean, getting A's in some of these classes that 1 know I would 
have a hard time getting A's in.

Then the audience gets hit with a bombshell.
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FRONTLINE: Prisoners of Silence: 
IN 01:21:05:12 OUT 01:23:30:00

NARRATOR: One day at school. Matthew and his facilitator, special education teacher 
Susan Rand, had a conversation, but it wasn't about Shakespeare, ["dud hens me .. (what 
happens) his balls next to mine make me /eel very horny"] Later that day, Susan Rand 
wrote down the conversation and reported it to the authorities, ["(when was the last rime 
this happened) Thursday. Dad give love to my ass and dad give love to my c-k with his 
mouth, (what happens next) the bastard eats c k in mouth then kneel over and  vou 
know. "]

Mrs. GHERARDI: She handed me a piece of paper -- actually, two pieces of paper -- 
and said, "These arc the things that he said." And I just scanned through the paper and I 
was just in shock at some of the language that was on the paper. And 1 said, "It's 
impossible. It's absolutely impossible." And it was at that point she made it very clear to 
me that this was real. It was real, that they had a warrant for my husband's arrest and they 
were going to send Matthew to the hospital for an exam. They were telling me that 
Matthew may have to go to a home and-- a foster home. And I told them, 1 said, "There's 
no way he's going to go to a foster home." 1 said, "He hasn't been anywhere else except 
our home. There's no way he's going to go to a foster home." And I was told that T may 
have no choice in the matter, there may be no choice. And it was at that point that I 
realized I had no control.

NARRATOR: Gerry Gherardi a pharmacist at the veterans' hospital, was working late 
that day and knew nothing of this until he arrived home.

GERRY GHERARDI: I got home about 9:30.1 pulled into my driveway and Cathy 
came rushing down the driveway and started to talk to me. She immediately told me not 
to go into the house, that there was a warrant out for my arrest, that allegations were 
made that 1 had sexually abused Matthew and I was not allowed near Matthew, nor was 1 
allowed to go into the house.

NARRATOR: Forced out of his home, Gerry Gherardi spent the next six months living 
at a friend's house, his family life destroyed because of the letters on the board. Despite 
the fact that there was no other evidence of abuse, the school, the social services and the 
police all believed that the words had come from Matthew, yet Gem- Gherardi protested 
complete innocence.

Now the audience feels a tension: the rights of the Gherardi's are balanced against the 

hope of "freeing" autistic people from their prison of silence. The film has achieved 

equipoise; now, I am betting that the audience is ready to listen to talk about science and 

evidence. FC is no longer a therapeutic abstraction, but the key to the fate of people
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whom viewers know and care about. Now, I hope, the audience is interested in whether 

FC is valid or not. And the program looks to legitimate scientists to resolve the question.

Answering the Crucial Question

The documentary returns to the O.D. Heck Center where viewers learn that scientists 

have set up a clever test of FC. They have built a T-shaped device that divides the visual 

field of the facilitator from the autistic individual.

FRONTLINE: Prisoners of Silence: 
IN 01:30:27:17 OUT 01:32:44:04

NARRATOR: The facilitator and autistic individual sat side by side, with a screen 
dividing their visual field. Sometimes they were shown the same picture, sometimes 
different ones. They tested 12 clients facilitating with 9 staff members, many who were 
trained in Syracuse. They ran dozens of trials. The results were shocking.

Mr. PAGL1ERI: We literally really didn't get one correct response. I mean, it was 
unbelievable, really, given  given, you know, our prior belief systems about the whole 
thing.

Mr. WHEELER: We had- we ran 180 trials. There were 180 trials where valid 
communication could have been demonstrated and none  none did. We had 
overwhelming evidence for facilitator control.

In other words the facilitators had been unconsciously controlling the typing.

Ms. PITSAS: It was devastating to see the data just there in black and white in front of 
you. It was mind-boggling. There was no arguing it. It was clear-cut. To see the look on 
Doug's face, seated across the table from me, someone who I work with, whose opinion 1 
trust, whose work I trust- 1 knew you couldn't argue- I couldn't argue with those results. 
It was- it was devastating to look at it and sec it there in black and white in front of me.

This is the turning point of the story. The question now is how will FC proponents react 

to the negative findings. Unlike the O.D. Heck researchers who were prepared to accept 

the data, FC guru, Douglas Biklen, is unwilling to abandon his belief system and comes 

up with a series of ad hoc arguments for why the test is not valid (Biklen, 1992), namely: 

the children have a "word finding" problem and get confused; the children get nervous
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when tested and their literacy vanishes; it's unfair to question people's communication, 

this makes the children mad and then they refuse to be tested.

By refusing to accept that FC is testable or falsifiable, Biklen has traded science for 

belief. The practice of believing resolutely in things that are not so is sometimes called 

"pathological science" (Langmuir & Hall, 1989, Rousseau, 1992). The history of science 

is littered with examples of fanciful nonsense that some scientists sincerely believed to be 

a great breakthrough from "N" Rays, a novel (but non existent) form of X-Rays to 

psychic phenomena to cold fusion (Taubes, 1993). FC, it can be argued, exactly fits the 

mould. One commentator even referred to FC as "The cold fusion of human services." 

(Wolfenberger, 1994).

As study after study now appears in the scientific literature (Gina Green, 1994), the 

whole FC edifice comes tumbling down and it's possible to focus the attention of the 

audience on other FC traits that simply don't make sense; such as for example, typing 

with one finger without looking at the keyboard. In a special sequence, the documentary 

asks a star touch typist to try and type with one finger without looking she can't, 

nobody can; without a home position it's impossible.

The debunking is now complete. To some, it might seem a little unkind. The reality, 

however, is that society cannot afford to accept wishful new therapies without scrutiny. 

While the delusion of FC made people feel good and perhaps induced care workers to be 

"nicer" to autistic children, FC ended up being toxic, and led to unforeseen 

consequences: from false accusations to facilitated requests that physicians change 

children's psychotropic medications.

But why did facilitators type the messages accusing sexual molestation? Was it really 

"unconscious?" Likely so. There is in fact a long history of unconscious communication 

in the psychological literature. The classic case, taught to all psychology undergraduates, 

is that of Clever Hans, a horse that was able to solve mathematical problems by tapping 

the answers with his hoof. Hans became famous for his cleverness. But on examination,
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it turned out that that Clever Hans wasn't so smart, he was simply cueing on slight head 

movements made (unconsciously) by his owner. Noticing this movement at the instant 

the puzzle was posed, Hans started tapping his hoof and continued until, when the correct 

answer had been reached, the owner (unconsciously) made another slight movement. 

The horse then stopped tapping. Clever Hans knew no math, people just wanted to 

believe that he did (Pfungst, 1965; Sebeok & Rosenthal, 1981).

Outcome of Prisoners of Silence

The film was widely previewed and broadcast to a national audience, receiving a market 

share of 4.00 (which roughly translates into 5 million viewers). Here is a sample of the 

press comment.

The Boston Globe, (Bruce McCabe, October 19,1993) 
Prisoners of Silence, which airs tonight on PBS' "Frontline" (at 9, Ch. 2), is a 
fascinating investigation into the tragic and shocking implications of suspect 
scientific inquiry - and is must viewing.

What makes the program so compelling is the detailed, painstaking, clinical, but 
still dramatic way it threads its way through the various interlocked controversies.

Mainly, "Silence," produced by Jon Palfreman, is a powerful, poignant 
examination of betrayal - of hopes raised and dashed by a therapeutic technique 
that has failed to prove its value.

Chicago Sun-Times (Ginny Holbert, October 19, 1993) 
Miracles are bound to make people suspicious. That's just what happened in the 
case of Facilitated Communication, or FC. The technique, the subject of tonight's 
provocative PBS "Frontline" documentary, has been hailed as a miraculous 
breakthrough for people with autism. The technique, in which "facilitators" help 
people with autism to spell words on a keyboard, seemed to free autistic people 
from their prisons of silence, allowing them to express their feelings and even 
write poetry. Yet tonight's "Prisoners of Silence" (9 to 10 p.m. on Channel 11), 
produced by Jon Palfreman, makes a strong case that FC is a sham.

Los Angeles Times (Robert Koehler, October 19, 1993)
The evidence in "Prisoners" rather devastatingly suggests that it is the facilitators 
and not the students who are writing messages, sentences, even poems and short 
stories by pressing letters on a keyboard. Producer Jon Palfreman's investigation 
suggests that this represents a research scandal - "the cold fusion of human 
services" - in which a well-endowed FC program at Syracuse University led by
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Prof. Douglas Biklen may be based on work never subjected to rigorous scientific 
trials.

....The deeper tragedy is that the Gherardi story isn't unique: A proliferation of 
such cases in the United States triggers a question that's never satisfactorily 
answered in Palfreman's report. It is bad enough that well-intentioned teachers 
and psychologists would unconsciously manipulate the hands of their autistic 
students to write what they wish them to write. But why would some of these 
same FC aides manipulate students to write sex abuse claims? And what does it 
say about some social service workers?

Chicago Tribune (Rick Kogan, October 19,1993)
A ray of hope for the autistic in this country seemed to appear miraculously in the 
late 1980s when Douglas Biklen, a professor at Syracuse University, discovered a 
technique called Facilitated Communication during a trip to Melbourne, Australia.

Such is the buoyant fashion in which begins "Prisoners of Silence," a riveting 
"Frontline" edition airing at 9 p.m. Tuesday on PBS-Ch. 11.

Brockton Enterprise, (Jon Burlingame, October 19, 1993)
Last year's "Prime Time Live" story on the procedure won a documentary Emmy.
Unlike the ABC segment, "Frontline" views FC with extreme skepticism...

The film was nominated for an Emmy and won the American Association for the 

Advancement of Science "Science and Society Award" for the best film and, following 

the broadcast, I was invited to speak at a number of psychology conferences48 . To this 

day, the film is widely used in university psychology courses to "immunize" students 

against magical thinking. I received a special media award from the Association of 

Behavior Analysis largely on the basis of this film49 .

The broadcast of Prisoners of Silence coincided with the start of PC's decline. In 1994, 

some more critical press reports began to appear (Safer, 1994). While FC continues to 

this day, it is a shadow of its former self.

48 (a) American Association for Mental Retardation Annual Conference, Boston. Invited Speaker." Lessons 
from the Facilitated Communication Fiasco ", 1994; (b) American Psychological Association Annual 
meeting in Los Angeles. "Facilitated Communication: The Cold Fusion of Human Services?" 1994; (c) 
Association for Behavior Analysis annual conference in Atlanta. "Lessons from Facilitated 
Communication." 1994.
49 2002 Association of Behavior Analysis Award for Effective Presentation of Behavior Analysis 
in the Mass Media.
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While I had been motivated initially simply to uncover the "truth" about FC, I had been 

shocked at how easily individuals had fallen for it including scientists with PhDs 

trained in psychology. In fact one of the parents featured in the documentary was Arthur 

Schawlow, a Nobel Prize winning physicist, famous for inventing the laser. Despite his 

life as a brilliant scientist committed to empirical methods, when it came to his own son, 

he believed what he wanted to believe.

ARTHUR L. SCHAWLOW: I don't need any more validation. My son has given me a 
lot of information, much of which 1 didn't know. A lot of it's been about what he wanted 
and it's turned out that that's what he did want. He asked even for a trip to Hawaii and he 
sat, good as gold, on the plane for five hours to Hawaii. And occasionally he tells me 
something I didn't suspect, like at the restaurant a few weeks ago, he said  he typed out, 
"Look at her mane"-- M-A-N-E. Well. I looked and the waitress had a ponytail. 
[FRONTLINE: Prisoners ofSilence:01:38:38:00]
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Chapter 5: Example Two: FRONTLINE: Currents of 
Fear. [60']. (First broadcast June 13,1995)

This second story is a classic environmental controversy that surfaces from time to 

time the alleged association between power lines and disease. The reason for 

producing this film was the publication of a highly publicized study from Sweden that 

appeared to demonstrate an association between magnetic fields and cancer. The 

implications, if true, were serious because power lines are everywhere.

Story Background

Modern life is completely dependent on electricity. Some two million miles of power 

lines criss-cross America, carrying electric power from power stations to substations and 

from substations to people's homes. Because live power lines are dangerous, utilities 

seek to minimize accidental electrocutions by stringing wires on high towers, burying 

wires under ground, and fencing in substations. But, in the last 25 years, some concerned 

citizens, journalists and scientists have warned that there may be a more pernicious 

danger that emanates from the power lines: the oscillating magnetic fields. A series of 

epidemiological studies have suggested that these fields lead to increased incidence of 

diseases such as leukemia and brain cancer (Wertheimer & Leeper, 1979; Savitz, 1988; 

London, 1991.)

At the time I started work on this project, some four dozen studies had been carried 

out (Moulder & Foster, 1999; Moulder, 2004) comprising both "occupational" 

studies of workers such as linemen and cable splicers, whose job potentially 

exposes them to high magnetic fields, and "residential" studies, investigating 

whether people living near power lines or substations are at increased risk for 

disease. While these studies hadn't turned up any smoking gun, some of the 

authors had reported positive correlations between estimates of magnetic field 

exposure and disease.
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In addition to these disturbing epidemiological studies, the popular media had carried a 

number of reports of cancer "clusters" in the vicinity of power lines and substations. 

Such clusters attracted the attention of New Former journalist Paul Brodeur (Brodeur, 

1989a; Brodeur, 1989b). Brodeur was an environmental writer who had helped break the 

story linking asbestos with cancer. He saw EMFs as equally pernicious. In "Calamity on 

Meadow Street" (Brodeur, 1990a) Brodeur wrote of how the citizens of one street in 

Guilford, Connecticut, located next to an electricity substation, suffered from a 

"dramatically higher incidence" of cancers. In another article, "The Slater School" 

(Brodeur, 1992), Brodeur featured an elementary school in Fresno, California, where 15 

teachers and staff members had developed cancer in recent years. He went on to write 

two popular books on the subject Currents of Death (Brodeur, 1989a) and The Great 

Power Line Cover-up (Brodeur, 1993).

Television was also attracted to the cancer cluster stories and ran many segments 

(Jennings, 1987; Rather, 1990a; Brokaw, 1990a; Koppel, 1990). These cancer clusters 

and their alleged association with unsightly substations and power lines hit home with 

viewers. Many people reading hearing such anecdotes identified with the citizens and 

wondered about the power lines in their street.

The story became front-page news in 1993 (Jennings, 1993a; Jennings, 1993b), following 

a landmark Swedish study that purported to find definitive proof liking EMFs and cancer 

(Feychting & Ahlbom, 1994). More about this key Swedish study later.

The Documentary: challenges and solutions

This story presented a number of challenges. While cancer clusters, especially those 

involving children, are newsworthy "human interest" stories, there is considerable doubt 

that they are scientifically meaningful. This is explained below. On the other hand, the 

more respectable epidemiological studies are complex and dry to explain. My 

fundamental task was to unravel the essential empirical question did power line 

magnetic fields cause disease?  and explain the evidence to an audience without 

sending them to sleep. Unlike FC, there were no simple experiments that could decide
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the core empirical question. Rather, the truth had to be exposed through a careful 

weighing of the epidemiological evidence, together with an analysis of the physical and 

biological plausibility of the claims. Then, the conclusions had to be clearly and 

engagingly communicated.

Epidemiology is historically the study of epidemics. It is a hybrid of the Greek 

words epi, meaning "upon," and demos, meaning "the people." Working 

backwards from an epidemic, usually an infectious disease, epidemiologists use 

statistical methods to try to find the cause of a public health scourge often a 

bacterium or a virus  that "falls upon the people." Great successes of 

epidemiology include the major infectious diseases like smallpox, and modern 

plagues like AIDS. But more recently, epidemiology has been used to link 

environmental toxins such as pesticides and tobacco smoke to human diseases. 

Because here epidemiologists often work forward from a candidate toxin to a 

disease already present in the population (such as lung cancer), they must exercise 

great care to discriminate any real connection from simple coincidence.

A central methodological concern here and, indeed, in many environmental 

controversies is whether epidemiology by itself is sufficient to prove cause and effect? 

Scientists have long debated such issues (Hill, 1965; Taubes, 1995; Moulder, 2004). One 

set of principles laid down in 1965 by the illustrious British epidemiologist Sir Austin 

Bradford Hill the so-called Hill criteria offers a helpful guide to when an association 

can be interpreted as causation, and when it cannot.

Most important, said Hill, was the strength of the association between the alleged agent 

and the disease. Strength alone, in Hill's view, was sufficient to establish causality. One 

of the clearest modern examples of a strong association is smoking and cancer. In his 

work with the epidemiologist Sir Richard Doll, Hill found that a pack-a-day smoker is 14 

times more likely to develop lung cancer than a non-smoker. This number the so-called 

risk ratio is large. Moreover, Doll and Hill found that the risk of lung cancer increased 

with increased dose. Smokers who consumed two packs a day were at higher risk, and
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three pack-a-day smokers, even higher risk. In other words, more was worse. This 

effect, a so-called dose response, was, Hill argued, also strong evidence of causality.

Because a single study cannot be relied on as definitive, Hill said, this association should 

be found consistently; other investigators working independently should be able to 

reproduce the results.50 Next, Hill argued, the association should have specificity; if a 

particular kind of disease was always associated with a particular occupation or location 

this would be a strong argument in favor of causation. If on the other hand, a whole 

range of different diseases were linked, or a vague categorization such as "cancer" was 

linked with people in various occupations or locations this would be less compelling.

Any association, Hill continued, would be much more believable if it was biologically 

plausible. For example, a hypothesis that ionizing radiation (e.g. X-rays) causes a type 

of cancer is inherently more plausible than one that posits that, say, "telepathic signals 

from aliens on Mars" cause cancer. Moreover, Hill argued, the "cause and effect 

interpretation of our data should cohere with the generally known facts of the natural 

history and biology of the disease in question*". Finally, he said that where possible 

scientists should appeal to experiment and try to reveal the true association with the 

controlled procedures of the laboratory.

As I would discover, judged by the Hill criteria, the EMF-cancer link looked rather less 

convincing than Brodeur had implied in his New Yorker articles. The associations are 

inconsistent, weak, and exhibit no dose response effect. And perhaps most disturbing, 

many scientists argue that the effects are physically and biologically implausible.

Hooking the audience

My challenge was to try and find a structure that engaged the audience at a human level,

so the audience would be motivated to follow the path of scientific evidence, even if it

50 In the case of smoking, hundreds of studies have reproduced what Doll and Hill found for lung cancer, 
revealing risk ratios in the range of 10 to 30. See The health consequences of smoking: a report of the 
Surgeon General. (2004) at http://www.cdc.gov/tobacco/sgr/sgr 2004/index.htm
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passed through difficult areas like epidemiology, biological experiments, and the physics 

of electromagnetic fields. Epidemiology may be dry, but cancer is a dread disease, at 

once frightening and mysterious. Cancer is not only extremely common, responsible for 

perhaps one death in four, but also it often strikes without explanation or cause.

The best documentaries are stories rather than essays. It was unlikely that viewers would 

tune in for a one-hour essay on epidemiology and so I needed to find a human story to 

represent the issue, to focus the dilemma. At the time I started work, there was an 

outbreak of grass roots activism in Omaha, Nebraska, involving parents with children 

suffering from leukemia that they attributed to local power lines (Thomas, 1994; Thomas, 

1995), and so that is where I decided to focus the human interest part of the film. The 

film starts by showing how one family, the Larm's, come to believe that power lines are 

causing their son Kevin's cancer.

With some friends, Julie had started an activist group called Omaha Parents for the 

Prevention of Cancer. When I called, she was more than happy to have an opportunity to 

get their message out.

FRONTLINE: Currents of Fear 
IN 01:02:03:16 OUT 01:05:16:06

NARRATOR: [voice-over] Omaha. Nebraska, like everywhere, depends on electricity. 
The Larm family never questioned it, until 1992.

JULIE LARM, Omaha Parents for the Prevention of Cancer: In February of 1992, 
my oldest son Kevin was diagnosed with acute lymphocytic leukemia. That very day, in 
tears, 1 wanted to know what caused this cancer, because I was afraid for all of my 
children.

NARRATOR: [voice-over] Julic Larm took Kevin to the Omaha Children's Hospital to 
be treated. There she encountered other children with cancers, like Jonathan Hendricks, 
and his mother. Dee. Dee was startled by the number of kids at the clime with cancer.

DEE HENDRICKS: In going through the oncology clinic here in Omaha at Children's 
Hospital, I was blown away, in fact, I was in tears by the amount of other children that
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were suffering from cancer. I could not get out of my mind the faces, all the other bald- 
headed babies. But 1 knew, instantly, that this was not a normal thing going on. I 
wondered what it was in my neighborhood or in Omaha that could have possibly caused 
my son to have cancer. And driving home one night, 1 noticed that there were huge 
transmission towers that were scattered throughout the neighborhood.

Now the popular media enters the story (Bradley, 1993).

NARRATOR: [voice-over] Their suspicions that power lines had something to do with 
all these health problems were apparently confirmed when, a few months later, they saw 
a segment of the CBS News magazine. Street Stories, about the dangers of 
electromagnetic fields, or EMFs. The program featured a school in California where 
teachers had abnormally high cancer rates, and a landmark Swedish study showing that 
children living near power lines had up to four times the risk of childhood leukemia.

CBS NEWS CORRESPONDENT: ["Street Stones." CBS News] Immediately after this 
landmark study was released, the Swedish government and the power companies 
accepted the connection between electromagnetic fields and cancer.

NARRATOR: [voice-over] Also interviewed was a senior public health official. Dr. 
David Carpenter.

DAVID CARPENTER, Dean, School of Public Health, SUNY Albany:
["StreetStories," CBS News] I feel very strongly about this issue, because 1 really feel 
people are dying from exposure to magnetic fields that could easily be avoided.

The story is underway: with some sympathetic characters, a plausible hypothesis that has 

some credible scientific support and the all-important imprimatur of the media.

FRONTLINE: Currents of Fear 
IN 01:05:16:06 OUT:01:07:20:12

JULIE LARM: So I called the health department the next day. They told me I had to 
gather the names and diagnoses for as many children as we could before they would start 
an investigation. So we began a telephone line of calling parents that we knew, and then 
they would, in turn, call parents, and we got a list of 1 1 children, that lived within one 
mile of the substation, that had been diagnosed with cancer within the last seven years. 
So then we called the health department back, and they, in turn, then did an investigation.

NARRATOR: [voice-over] While they waited for the health department, they began 
plotting cancers on a map, and reading everything they could find on the health effects of 
magnetic fields. One author that caught their attention was pioneering environmental
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journalist Paul Brodcur. He had written about similar EMF cancer clusters in Connecticut 
and California.

PAUL BRODEUR: It's pervasive. You literally have millions of unsuspecting men, 
women and children exposed to power frequency magnetic fields that have already been 
associated in dozens upon dozens of studies conducted and published in the peer- 
reviewed medical literature, levels that are associated with the development of cancer. 
Never before has there been this much epidemiological evidence of the carcinogenicity of 
any agent, and that evidence subsequently declared to be invalid, and that agent 
subsequently declared to be benign.

Next follows a meeting with the health department.

n
FRONTLINE: Currents of Fear 

IN 01:07:20:12 OUT 01:09:01:20

NARRATOR: [voice-over] By the time Julie, Dee and Adrian met with the Nebraska 
health department, they had become convinced there was a serious problem with the 
power lines in their neighborhood, and they were in no mood to be patronized.

JDLIE LARM: We used your map to put our dots on. These are the four ZIP codes, 
outlined in yellow. These are substations, okay.

DEE HENDRICKS: Something's going on in this neighborhood. There's too many dots 
that represent families that are being torn apart by cancers. There's too many 17-month- 
old bald-headed babies in the neighborhood, and we're going to scream until someone 
figures out what's going on in this neighborhood.

BRYAN RETTIG, Nebraska Department of Health: You know, the truth of the matter 
is, is that almost without exception, cancer cluster investigations don't come up with 
anything. They don't find a risk factor or, you know, a series of risk factors that might be 
responsible for-- for what- you know, for the increase in the number of eases of cancer.

ADRIAN DENDINGER: Those are people. My sister, dying of brain cancer. I've 
watched her rot in Mayo Clinic for a year. And then a head of a health department doesn't 
come to the meeting. That's baloney. We get lied to, we get ignored, we have to go get 
our own information, we have to make our own maps, we have to find out about 
substations. That is not what our elected officials arc for. We're getting screwed from 
both sides.

By this stage the audience is, I hope, engaged and curious, and even, perhaps, a little 

alarmed. The Omaha women's thought processes seem perfectly reasonable. The
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audience now needs to be taken through a series of complicated counter arguments that 

question the plausible hypothesis that Julie Larm and her friends are committed to.

Viewers must understand that the Omaha mother's practice of "plotting clusters on a 

map" is questionable at best. They must appreciate that the EMF-cancer link appears to 

contradict a lot of very well established biological and physical science. And finally, 

they must grapple with a series of statistical concepts to help them truly determine 

whether or not a highly publicized study from Sweden truly does prove that power lines 

cause cancer.

The practice of plotting cancer cases on a map and measuring distance to a power line 

seems eminently reasonable. In fact what the Omaha parents have done is a classic 

example of the "Texas Sharpshooter" fallacy. I found this metaphor to be value in 

explaining this tricky statistical principle. In the film's animated sequence, the Texas 

Sharpshooter fires his gun at the side of a barn and then afterwards he draws in the target 

in such a way to make him look like a decent marksman. In other words he doesn't 

decide his target in advance, only in retrospect.

Instead of scattered bullets think of cancers being detected randomly across the country 

in all areas, year in year out. Now artificially draw boundaries in space and time a zip 

code, a street, a decade, a generation and look to see if anything pops out. You will, 

just by chance, find some streets with more cancer cases than average (such as Meadow 

Street) and it is human nature to presume that the "cluster" is meaningful. But, if you 

look comprehensively, you will also find other streets with less than the average number 

of cancers. An investigator who ignores the areas with "less cancer" and only selects the 

areas with "more cancer," is no better than the Texas Sharpshooter. This is the trap the 

Omaha parents had fallen into.
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FRONTLINE: Currents of Fear 
IN 01:39:36:15 OUT 01:41:27:24

NARRATOR: [voice-over] [The Omaha parents] had identified four ZIP codes in 
Omaha which appear to have two to three times more cancer than average, and these ZIP 
codes are criss-crossed with power lines. It looks impressive but for two things. First, 
according to their map, only three of the cases actually live within 300 feet of a power 
line, and power line fields fall off to tiny levels within this distance. But there is a second, 
more crucial weakness to this lay epidemiology. Cancers do not fall evenly across the 
landscape. Even if there is no carcinogenic agent in the environment, just by random 
chance, some ZIP codes will get more cases than average. Others will get less. For 
example, this densely populated ZIP code a few miles away has just five cancer cases, 
less than half the expected number, and it, too, is criss-crossed with power lines.

PATRICIA BUFFLER: In many of the cluster investigations, where cases are taking 
place in time and space, these events most likely are happening by chance, and if you 
draw artificial boundaries around a cluster in time and place, it's like the Texas 
sharpshooter.

NARRATOR: [voice-over] Epidemiologists like to tell their students the cautionary tale 
of the Texas sharpshooter.

PATRICIA BUFFLER: He takes his gun, shoots at the side of the barn, and then draws 
a bull's-eye around it afterwards, and then says "Aha, I have a bull's-eye."

NARRATOR: [voice-over] Drawing artificial boundaries in space and time, such as 
cancers occurring in certain ZIP codes during certain time periods, can create an illusion 
of a cluster. In fact, like the sharpshooter's bullets, cancers are usually scattered randomly 
throughout the landscape.

More tricky to explain is the issue of physical and biological implausibility. Interestingly 

this power line controversy has attracted some non-epidemiologists namely physicists 

and biologists who feel their factual knowledge of science gives them the right to enter 

the fray.
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FRONTLINE: Currents of Fear 
IN 01:09:28:17 OUT 01:11:37:16

NARRATOR: [voice-over] The group most skeptical ...are engineers and physicists, 
who argue that the laws of electricity and magnetism, discovered a century ago, arc 
among the best understood theories in science.

MUSEUM STAFF MEMBER(SOF): So those sparks are being produced by about 1.5 
billion volts of electricity, but I can touch the inside, run along the inside with my bare 
hands.

NARRATOR: [voice-over] --so much so that museum staff entrust their lives to those 
principles every day. demonstrating them to children.

ROBERT ADAIR, Ph.D., Yale University: There's probably nothing on earth, or in the 
universe, that we understand as well as electromagnetic fields, and the interaction of 
electromagnetic fields with matter, including biological matter. All of chemistry and 
almost all of biology, excepting a few gravitational effects, are electrical.

The physicists (Bennett, 1994 a, Bennett, 1994b) had a number of arguments. First, the 

magnetic fields were far too small to have any effect.

WILLIAM R. BENNETT, JR., Ph.D., Yale University: The thing that struck me as 
most puzzling about it is that the fields these people are dealing with are absolutely 
minuscule. They're talking about fields of two or three milligauss, fields that arc 1 200th 
or so of the earth's magnetic fields.

NARRATOR: [voice-over] Magnetic fields are measured in milligauss. The fields 
recorded in most homes arc of the order of a few milligauss, at most. Yet. as every school 
child knows, we live in a magnetic field, the earth's magnetic field, which causes a 
compass needle to point north, and this field is hundreds of times larger. In America, it is 
about 500 milligauss. The earth's field, physicists argue, would totally dwarf those from 
power lines,

Brodeur easily handles this apparently devastating logical problem. According to him, 

stationary magnetic fields like the Earth's are OK, but oscillating ones like those used in 

AC power lines are not.
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een

FRONTLINE: Currents of Fear 
IN01:11:37:16OUT01:12:18:20

PAUL BRODEUR: There is absolutely no reasonable biological comparison betvv 
the earth's magnetic field, in which we evolved as human beings ... and the power 
frequency fields, which have only been with us, really, in a meaningful way for 50. 60, 
70 years.

The magnetic field given off by power lines alternates to and fro, 60 times a second, to 
the rhythm of a 60-hertz alternating power. When you're standing underneath a power 
line, every cell in your brain and body is entrained to the rhythm. Well, that rhythm is 
going 60 times a second.

But not so fast say the physicists. They can precisely calculate the force these oscillating 

fields (vibrating at 50 Hz (UK grid) or 60 Hz (US grid)) can exert on moving charges in 

the body and those forces turn out to be tiny.. .thousands of times smaller than the effects 

of the body's own heat bouncing molecules around. The thermal background, in other 

words, completely drowns out the signal.

FRONTLINE: Currents of Fear 
IN 01:12:40:20 OUT 01:13:37:00

ROBERT ADAIR: It's completely lost in the noise. The oscillation from the magnetic- 
fields is absolutely minute compared to the general thermal oscillations. They would be a 
little like, let us say that you have a windstorm, and an erratic windstorm, where the 
wind's blowing all over the place, and somebody calls -- your neighbor calls up and said, 
"Your cat is breathing on my tree. Since he breathes in and out. that causes the tree to be 
pushed in and out, and that might damage the tree." Well, you wouldn't take it very 
seriously.

NARRATOR: [voice-over] Physicists found it even harder to see how such a tiny field 
might cause cancer. Cancer is usually caused when very energetic radiation or some 
chemical agent directly breaks or rearranges DNA. Adair calculated that power line fields 
were millions of times too small to do this.
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The cancer-EMF hypothesis appears to conflict with basic physics. And there are couple 

of other logical problems proponents need to address as well. Humans are exposed to 

many mundane sources of EMFs, very much larger than power lines, for example, when 

they ride on Amtrak trains (up to 600 milligauss) or use household appliances like 

vacuum cleaners (300 milligauss).

I
FRONTLINE: Currents of Fear 

IN 01:15:24:09 OUT 01:17:17:00

NARRATOR: [voice-over] Twenty-four hours of every day, we arc bathed in 
electromagnetic energy from all parts of this spectrum. Right at the low end. one million 
times less energetic than AM radio, are power line EMFs. The fields from these lines 
vibrate only 60 times a second. This frequency is so low, and the energy in the field so 
tiny, that all other natural sources dwarf it. Physicists have calculated a person standing 
under a power line at night would get some 10.000 times more electromagnetic energy 
from moonlight than from the power line. Such arguments led the 45.000-member 
American Physical Society to release a report last month saying that cancer fears were 
"unfounded."

This tour de force by the physicists is brushed aside by Brodeur with a tough adhominum 

argument that physicists should stick to physics.

PAUL BRODEUR: Who says that the lower frequencies don't operate in another way to 
cause cancer? Who says that they all have to act in the same way? Who says they do? 
Ludicrous. I mean, what kind of mind set is that? Well, I fear it's the mindset of the 
American physicist... Give me a break. You know, when have they ever discovered 
anything about biology?

To prevent the film becoming too argument based, it returns to the Larm family who has 

taken its concerns to President Clinton.

FRONTLINE: Currents of Fear 
IN 01:28:20:01 OUT 01:29:58:00
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NARRATOR: [voice-over] Last year, Julie got the chance to make her views known to 
President Clinton, when ABC invited Kevin to the White House for a special children's 
town meeting....

JULIE LARM: The night before he was to appear with President Clinton, he became ill 
out in Washington and had to be hospitalized, so my other son took over for him on the 
show.

PETER JEN1NINGS, ABC News: Patrick, you want to talk to the president9

PATRICK LARM, Hometown Omaha, NE, Age 10: I want to ask you his question: "I 
have heard that recent studies have linked EMFs to childhood cancers. Other countries 
such as Sweden are passing laws to set standards. As our president, can you help lower 
EMFs, so hopefully some childhood cancers can be prevented?"

Pres. BILL CLINTON: That's something that we can do something about, but we had a 
study in 1990 which was inconclusive about it, but you're right, Sweden has concluded 
that EMFs do lead to higher rates of cancer. So I have asked the person who runs the 
Environmental Protection Agency for our government to do a review of this and to make 
a report to me in the near future. We just have to look into it and sec whether we think 
there's honestly evidence there, and if there is, then we have to take action, and we're 
looking into it. And you tell your brother to hang in there.

In fact, the US government had secured significant funding for animal experiments to try 

and get to the bottom of the controversy. Since cancer is a cellular disease it should be 

much easier to study this hypothesis in a controlled way with animals. In an effort to 

reveal a biological effect, researchers embarked on a series of experiments. One leading 

center was the Illinois Institute of Technology in Chicago.

FRONTLINE: Currents of Fear 
IN 01:31:37:00 OUT 01:33:08:05

NARRATOR: [voice-over] They built the largest rodent electromagnetic exposure 
facility in the world, capable of exposing 3,000 animals at a time.

DAVE McCORMICK, Ph.D., ITT Research Institute: Our budget for this program is 
a little over $9 million. This building is constructed almost entirely of nonmctallic 
materials. All the wall and ceiling construction is wood. Temperature, humidity, noise
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level, light level arc all controlled and monitored continuously. The earth's magnetic 
fields in all the rooms has been mapped very extensively. We monitor the ambient fields 
of the rooms continuously, so I think it's fair to say we've taken quite great pains to 
remove any potential confounders from the program.

NARRATOR: [voice-over] Two years ago, the center began a series of crucial studies to 
see if magnetic fields caused birth defects or reproductive problems, to see if they caused 
or promoted cancer, to discover if magnetic fields affected the immune system. Unlike 
humans, who arc constantly exposed to 60-hcrtz magnetic fields, McC ormick could 
ensure that one group of rodents, the control group, would be completely unexposed. 
Other groups would be exposed to different amounts of magnetic field from 20 milligauss 
all the way up to a massive 10,000 milligauss. thousands of times the average exposure in 
most homes. If anything could detect an effect, at least in rodents, these experiments 
should.

The results are not encouraging for proponents of the EMF cancer link.

FRONTLINE: Currents of Fear 
IN 01:35:01:00 OUT 01:36:08:17

DAVID McCORMICK: We evaluated a total of 3,000 animals. We did complete 
skeletal evaluations, evaluations of the head, evaluations of all the visceral organs, and 
that study was completely negative. We found no adverse effects of the magnetic fields at 
all.

NARRATOR: [voice-over] A reproductive study involving 12 litters from three 
generations of animals bred under the magnetic fields was also over.

DAVID McCORMICK: The end points we looked at were number of successful 
pregnancies, number of litters which were actually delivered, number of pups per litter, 
birth weight, and a number of other parameters to assess the health of the pups once 
they're delivered, and again, the results of that study demonstrated no effect of the 
magnetic field on reproductive performance in either sex.

NARRATOR: [voice-over] Two cancer studies using specially bred cancer-prone mice 
were also finished. Did the magnetic fields promote an already existing cancer9 Did the 
exposed animals get higher cancer rates?

DAVID McCORMICK: Again, we found no evidence that magnetic fields stimulated 
lymphoma production in either strain. The EMF exposure had no effect.

NARRATOR: [voice-over] Finally, the immunology study also came out negative.
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But lab studies, no more than the arguments of physicists, do not sway Brodeur.

PAUL BRODEUR: Laboratory studies are not going to be the criteria upon which we 
base preventive public health measures. We have used the epidemiology as the only 
viable tool for implementing preventive public health measures. It is the only viable tool. 
[FRONTLINE: Currents of Fear: 01:38:55:00]

Now all that is left to support the EMF-cancer theory is epidemiology, and in particular 

that landmark study by Swedish epidemiologists Feychting and Ahlbom (Feychting & 

Ahlbom, 1994). This study enrolled everyone living within 300 meters of Sweden's high 

voltage transmission line system, over a 25-year period, and used a computer program to 

calculate the magnetic fields that the children and adults were exposed to at the time of 

their cancer diagnosis, and before. The researchers then collected health data on a variety 

of diseases and began their analysis.

The published paper, which appeared to be very carefully done, reported an apparently 

clear association between magnetic field exposure and childhood leukemia, (with a 

suggestion of a dose response effect), yielding a risk ratio (a measure of increased risk) 

for the highest exposed of nearly four. This study appeared to contradict everything else 

about EMFs. My instinct told me that I was missing something.

Then I caught a break. Somebody in the Swedish team anonymously sent a copy of the 

"original contractor's" report to a scientist I knew and he kindly sent it to me. Unlike the 

final published paper, which only gives a summary of what the team did, the contractor's 

report lays out everything that was done in detail. This remarkable document reveals the 

comprehensiveness with which the Swedish epidemiologists had attacked the problem. 

Their study (Palfreman, 1996) looked at 12 different cancer rates (four in children and 

eight in adults), and used three different methods of calculating magnetic field exposure 

(measured fields using gauss meters, calculated historic fields using the power company's 

records, and measured distances from lines). Within each exposure metric there were 

further sub-definitions (such as different cut-off points for separating "unexposed" from 

"exposed" from "more exposed" from "most exposed").
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Reading the report, and discussing it with scientists, I realized there was a big 

problem; a problem that is simply hidden from view in the published article. By 

linking many different cancers with many different magnetic field exposures, the 

team generated something like 800 risk ratios. What looks like thoroughness is in 

fact a fatal methodological flaw, sometimes called the multiple comparisons fallacy 

or data mining. The problem is the authors haven't specified which hypothesis, 

among these hundreds of comparisons, they are testing. Since they don't state their 

hypothesis in advance, we must assume they are considering all of them. And the 

problem is, by considering all possibilities they introduce a lot of statistical noise. 

"By the standard way we do statistics, even if nothing is going on, we would expect 

five percent of those 800 to be statistically elevated, and five percent to be 

statistically decreased," says Wisconsin radiation biologist John Moulder 

[FRONTLINE: Currents of Fear: 01:44:37:00]. In other words, just due to random 

statistical variation, scientists would expect 30 or 40 elevated risk ratios that's risk 

ratios more than one implying that EMFs cause a particular form of cancer. 

Scientists would also expect 30 or 40 risk rations below 1, implying that EMFs 

protect against some cancers.

And once the Swedish team had generated so many results, it's simply not scientifically 

valid for them to select only the elevated risk ratios ignore the rest.51 The scientific 

journal made things worse by putting the highest risk ratio in the article's abstract, 

knowing that the popular media would pick it up. Seen in this context the published 

associations look far less compelling. The public is left not knowing whether the 

"significant correlation" of childhood leukemia with calculated historic fields is an 

indicator of a real association or a piece of statistical noise .

51 Feychting & Ahlbom can be criticized for "reporting bias." In the contractor's report, for example, 
Feychting & Ahlbom compare leukemia rates with calculated magnetic fields at the time of diagnosis, one 
year before diagnosis, five years before diagnosis, and 10 years before diagnosis. They find a statistically 
significant correlation with calculated fields at the time of diagnosis, but not at one, five or 10 years before 
diagnosis. The authors select only the first for publication, but on what justification? Why is the field at 
diagnosis better than the field one year, five years, or 10 years before diagnosis? Cancers generally take 
several years before they show clinical signs (Palfreman, 1996).
52 Scientists distinguish between "hypothesis generating" studies and "hypothesis testing" studies. The 
Swedish study is a classic "hypothesis generating" study, a search for good ideas. But if you want to know
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C FRONTLINE: Currents of Fear 
IN 01:45:04:18 OUT 01:46:16:24

NARRATOR: [voice-over] In their thoroughness, the Swedes had created their own 
version of the Texas sharpshooter problem. Even if nothing is going on due to power 
lines, if you measure hundreds of risk ratios, they will scatter by random chance around a 
mean of one. Some will be above, and some below. Risk ratios below one suggest that 
EMFs protect against cancer, above one, that they increase the cancer rate. But the 
published article focused only on the strongest positive risk ratios. The summary 
highlights a nearly fourfold increase in risk of childhood leukemia. Phis is what the press 
picks up and the public hears.

JOHN MOULDER: It is not scientifically reasonable to do all the measurements, but 
then only pick out the ones that give you the answer you want for publication. If I dredge 
through their original report, I can Find situations which, looked at in isolation, without 
looking at the rest of the report, that if that was the only data I gave you, I could claim 
that that proved that power lines protected children against childhood leukemia.

Now, with the Feychting and Ahlbom study in question, Brodeur is on the defensive.

FRONTLINE: Currents of Fear
IN 01:47:54:01 OUT 01:48:39:25

PAUL BRODEUR: Yeah, this may be a weakness in the Ahlbom study. I'm not familiar 
with it myself. And there are weaknesses to be found in all of the epidemiological 
studies. You can take any given epidemiological study -- and I saw the asbestos industry 
do this time and again -- as it comes over the horizon, gets published, you can shoot it 
down with all kinds of stuff. They're trying to shoot down the Canadian study now. But 
the totality of these studies suggests a pervasive major public health problem that needs 
to be dealt with, and that I believe will have to be dealt with, because the American 
people will demand that it is, that it be dealt with.

whether any of those ideas are true, you must do a second study where you declare in advance precisely 
which hypothesis you are going to test. Only if you do this can you be sure that what you are seeing is real 
and not simply statistical noise.
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Finally it's time to get a sense of perspective. What's been lost in all this arcane 

epidemiology is a common sense notion of how dangerous EMFs could possibly be. In 

other words, let's imagine for the sake of argument that the Swedish study is not fatally 

flawed. Then, how large would the risk be?

FRONTLINE: Currents of Fear 
IN 01:48:39:25 OUT 01:50:12:18

NARRATOR: [voice-over] In the face of negative biology and contentious 
epidemiology, what should lawmakers do to protect people from a risk that may well not 
be there? Peter Vahlbcrg is an expert in risk assessment. One thing, he says, is certain. 
Even supposing there is a risk, the fact that it has been so hard to prove that power line 
magnetic fields cause cancer means that, by definition, any risk cannot be very large. 
Even assuming the Swedish study were true, the increased risk to children of getting a 
very rare cancer like leukemia is of the order of one in a million. Would moving them to 
another school make them safer?

PETER VAHLBERG, Ph.D., Harvard School of Public Health, Gradient Corp.: On
the one hand, you might argue that if you believe there is an elevated risk from an 
adjacent nature of the power lines, that you could move the children out, but if this, in 
fact, involves putting them on a vehicle such as a bus and driving them a mile or so, we 
know from real actuarial statistics that being on a bus does carry some real health 
hazards, in terms of injury and death. The EMF risk is likely very small, it's hypothetical 
on several bases, whereas the risk from getting in a car is vers concrete, it's very real, we 
can actually appreciate that, and we know how to calculate that. And to say that you're 
going to incur these concrete risks in order to avoid this very low hypothetical risk 
doesn't seem to make a lot of sense.

NARRATOR: [voice-over] And in fact, the Swedish authorities now agree. On 
reflection, they decided not to make any policy changes based on the 1992 study.

Has the marshalling of the evidence changed the minds of Julie and her friends in 

Omaha? The audience is naturally curious what they make of all the scientific evidence, 

and also, how their children are doing.

n
FRONTLINE: Currents of Fear
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IN 01:50:41:24 OUT 01:51:32:06

NARRATOR: [voice-over] Amidst the public controversy, for Dee and Julie there is 
good personal news. In a happy reversal of fortune, both Kevin and Jonathan's cancers 
are in remission, and their future looks very promising. Thanks to major advances in 
childhood cancer therapy, nearly two-thirds of childhood cancers arc now curable. But 
they have not changed their beliefs about HMFs.

DEE HENDRICKS: Our human body is very complex. It will be years before scientists 
understand it more, and they will never understand it completely, the way that God put us 
together. There is significant studies that do show that electromagnetic fields make 
changes, and that's what I believe.

NARRATOR: [voice-over] And do they have any doubts they're on the right track?

JULIE LARM: No

ADRIAN DENDINGER: Not at all. I'm 100 percent sure.

Concluding Thoughts

As with FC, the protagonists' belief systems were resistant to scientific evidence. But 

unlike FC, this controversy involved some rather subtle quantitative reasoning that may 

partly explain the situation. Why do humans find quantitative reasoning so tricky? As 

will be discussed in Project Two, thousands of years ago our brains evolved "heuristics" 

to help us navigate danger and opportunity and this neural apparatus creates certain 

cognitive illusions when it comes to understanding the risks of the modern world 

(Kahneman, Slovic & Tversky, 1982; Gigerenzer, 2002; Piattelli-Palmarini. 1994; 

Graham & Wiener, 1995). Interestingly, this weakness extends to many scientists and 

medical professionals53 and, as will be seen, underpins many medical/environmental 

controversies.

Numerous experiments reveal that people fail to pay attention to base rate probabilities and attend 
instead to superficial aspects of how a problem is posed, which can lead to error. This is clearly illustrated 
in vital areas like, for example, screening tests for cancer. Gigerenzer poses the following question 
(Gigerenzer, 2002, p. 5). The probability that a woman age 40 has breast cancer is about 1 percent. The 
screening test finds 90% of cancer cases, but also has a 9% chance of producing a "false positive." What 
are the chances that a woman who tests positive actually has breast cancer? The correct 
answer which Girenzer says many doctors get wrong is about 10% (less than most people would 
expect). The calculation works like this. Of every 1000 women, on average, 1% or 10 , have breast cancer. 
The screening test finds 90% of those true cases or 9, but it also falsely determines that 9% of the 
remaining 990 healthy women, that's 79, have cancer. The risk that a woman with a positive screening test 
actually has cancer is, therefore, 97(9+79) or about 10%.
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But like FC, the EMF-cancer link had an emotional appeal. Cancer is a "dread disease 

(Slovic, 1992), a tragedy in search of an explanation. Taken as a whole, cancers are not 

just very common but also very mysterious. According to the American Cancer Society, 

over one million people get cancer every year, and over a lifetime, one in two men and 

one in three women will be diagnosed with one or more types of cancer. That's a lot of 

cancers. But while some causes of cancer are known, for example cigarette smoking, 

many cancers appear to strike at random without any explanation or cause. This is the 

case with the tragic disease childhood leukemia. It is human nature to seek answers, to 

find reasons, to explain away terrible events and to allocate blame. It is not surprising 

that large, mysterious, scary, powerful, little understood technologies would be singled 

out as candidates.

I realized in making this film just how complex a notion risk really is: risk encompasses 

much more than statistical danger and includes a host of seemingly irrelevant factors. 

During the making of this film, for example, I visited Meadow Street and actually found 

a person who smoked cigarettes nervously while complaining about the magnetic fields 

from the sub station in the street outside. As I will argue in Project Two, such behaviors 

may seem absurd but they are not irrational.

Finally, a word about the actions of the government and the scientific community. Why 

spend so much money investigating a phenomenon that appears so unlikely? This story 

reveals that there are some problems about the way science and health stories pass 

through the "risk communication food chain" (Paifreman, 1998). First, as the Swedish 

study demonstrated, there is reporting bias the selective use of statistics by 

investigators. Then there is publication bias, 54the preference of journal editors for

54 Publication bias seems to be rife in pharmaceutical research. As the recent revelations concerning the 
pharmaceutical company GlaxoSmithKline (GKS) illustrate GKS concealed unfavorable pediatric studies 
of their antidepressant, Paxil drug companies have long been distorting science by carrying out multiple 
studies, publishing only the ones that come out positive and burying, or actively suppressing, studies with 
negative outcomes (Angell, 2004). Doctors and medical researchers are, therefore, presented with a 
distorted picture of a drug's efficacy. Recent revelations have led to calls for a public registry of clinical 
trials. Here drug companies would be mandated to register all clinical drug trials at inception; the registry 
would be administered by an independent agency such as the National Institutes of Health. That way
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positive risk association reports over null findings.55 Once the popular media have 

become interested in these reports, two other effects may further enhance the perceived 

risk. Because journalists are under pressure to tell a story in as simple and dramatic way 

as possible, they indulge in sharpening (using weasel words like "may" and "could" to 

exaggerate the strength of a finding) and leveling (playing down or ignoring the caveats 

in a report) (Singer & Endreny, 1993, p. 158; Gilovich, 1991)). And superimposed on 

everything is the "risk ratchet." Hank Jenkins-Smith and colleagues have demonstrated 

that "good news" and "bad news" do not affect people to the same degree (Jenkins-Smith 

& Silva, 1998; Bassett, & Jenkins-Smith, 1994). A report that a risk may be "slightly 

greater than previously thought" is more effective at increasing a risk perception than a 

report claiming "a risk is slightly less than expected" is at reducing a perception of risk. 

These effects are discussed further in Project Two.

It gets worse. Sometimes researchers carry out "studies of the studies" so-called meta- 

analyses. Meta-analyses are subject to reporting bias and publication bias as well. They 

in turn may get picked up by the popular media, sharpened, and leveled. With all this 

going on, the public is hardly getting "the unvarnished truth."

Outcome of Currents of Fear

The'program was watched by a national audience, receiving a 3.0 audience share.

It was widely previewed. Here is a sample of press reaction.

New York Times (Walter Goodman, June 13, 1995)
"Currents of Fear" begins where television news-magazine stories tend to end: 
several mothers in Omaha whose children have cancer blame electric power lines. 
Tonight's "Frontline" report goes beyond the emotions ("There's too many 17- 
month-old bald-headed babies in the neighborhood, and we're going to scream 
until someone figures out what's going on in this neighborhood," declares one 
mother) to an exploration of the risks of leaping to dire conclusions on the basis 
of shaky evidence.

doctors and researchers would be able to see all the data and not just the results the drug companies wanted 
to publicize.
55 Some scientists have even argued for setting up a "Journal of the Null Result" to compensate for the bias 
in favor of publishing positive findings. After all, approximately 5% of the time, random chance will 
indicate statistically significant correlations between unrelated variables.
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Daily News (Eric Mink, June 13,1995)
Producer Jon Palfreman, who knows just how to hook viewers, opens "Currents 
of Fear" (Ch. 13, 9 p.m.) with worried mothers in Omaha and their children, some 
of whom have been stricken by cancer. Thus, Palfreman establishes the narrative 
thread that will carry us through his one-hour look at the controversy surrounding 
electromagnetic fields (EMFs), the oscillating energy fields that emanate from 
power lines, electrical substations, ordinary home appliances and just about 
anything else with an electrical current running through it.

As he did with previous programs on the tobacco industry and so-called facilitated 
communication, producer Palfreman finds another area in which science intersects 
politics.... What Palfreman is after here is a clearheaded, sober review of the 
scientific evidence, some of which has been used to bolster the view that EMFs 
pose grave health risks to children and adults alike.... in the end, "Currents of 
Fear" leaves you with the impression that any supposed cause-and-effect 
connection between EMFs and disease is mighty flimsy at this point.

Los Angeles Times (Robert Koehler, June 13, 1995)
Apparently inspired by Mark Twain's adage that there are lies, damned lies and 
statistics, tonight's "Frontline" report, "Currents of Fear," develops the argument 
that public concerns about the carcinogenic threats of electromagnetic fields 
(EMFs) are wildly exaggerated. How persuasively it delivers that argument is 
another question.

The program was nominated for the Writer's Guild Best Script 

And won the following Awards:

  Will Solimene Award for Excellence in Medical Writing

  The Institute of Electrical and Electronic Engineers (I.E.E.E) Award for 

Distinguished Literary Contributions Furthering Public Understanding of the 

Profession

The program played a role in displacing the EMF-disease hypothesis as a major policy 

issue, influencing the New England Journal of Medicine to write an editorial (Campion, 

1997) to accompany a landmark study that failed to find an association (Linet, 1997)

Subsequent studies (National Institute of Environmental Health Sciences, 2002; National 

Institutes of Health, 1999; Foster, 1997) have confirmed that there is no convincing
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scientific evidence that power line EMFs cause cancer or diseases. A 2004 review by the 

U.K. National Radiation Protection Board (NRPB, 2004,

http://www.hse.gov.uk/lau/lacs/42-7.htm) concluded that: "Laboratory experiments have 

provided no good evidence that extremely low frequency electromagnetic fields are 

capable of producing cancer, nor do human epidemiological studies suggest that they 

cause cancer in general."
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Chapter 6: Example Three: FRONTLINE: Breast 
Implants on trial [90']. (First broadcast February 27,1996)

The third film in this project examines the fascinating controversy that erupted over 

silicone breast implants, a controversy that involved hundreds of thousands of women 

and the elites of the medical and legal establishments.

Story Background.

In 1961, two Texas plastic surgeons, Frank Gerow and Thomas Cronin, developed the 

first silicone breast implants and, the following year, surgically placed two into a young 

woman called Timmie Jean Lindsay. Over the next thirty years, silicone implants 

became very popular, both for cosmetic augmentation and for reconstruction following 

breast cancer surgery. By the late 80s, over one million American women had implants 

(Cooked a/., 1993).

Initially, like most medical devices, breast implants went largely unregulated. Then, in 

1976 the Food and Drug Agency's jurisdiction was extended beyond food, drugs, and 

cosmetics to include medical devices as well. Because the agency had to review 

thousands of devices, it wasn't until June 1988, that they made a decision on silicone 

breast implants, ruling that implant manufacturers had an affirmative obligation to prove 

the devices were safe.

That same year, the activist group Public Citizen went public claiming it had evidence 

that breast implants caused cancer (Brokaw, 1988; Jennings, 1988; Utley, 1991a; Utley, 

1991b), a fear that was the subject of a congressional hearing headed by Representative 

Ted Weiss and also a celebrated episode of Face-to-Face with Connie Chung (Chung, 

1990). The popular media found the story irresistible. Mother Jones ran a story called, 

"Toxic Breasts" (Regush, 1992), Time magazine published one entitled "Time Bombs in 

the Breast" (Purvis, 1991) and Newsweek weighed in with "The Hazards of Silicone" 

(Seligmann, 1991). Seeing the litigation potential, America's tort lawyers began seeking 

out women with implants who were encountering health problems.
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In July 1991 an Alabama jury ruled against manufacturer Baxter/Heyer-Shulte and 

awarded $5.4 million to Brenda Toole, a plaintiff who had claimed that leaking silicone 

has caused her autoimmune disease. Later that year, a San Francisco woman, Mariann 

Hopkins, won a $7.3 million award against Dow Corning (Hopkins, 1991). Her lawyer, 

Dan Bolton, had convinced a jury that Ms Hopkins' connective tissue56 disease was 

linked to her ruptured silicone implants, a story that received widespread coverage 

(Smith, 1992; Couric, 1992). Part of what had swayed the jury was a collection of 

embarrassing internal Dow Coming memos, documents that revealed questionable 

manufacturing and sales practices (Brokaw, 1992b; Rather, 1991, Shieffer, 1991). Mr. 

Bolton sent several of these internal documents to PDA Commissioner Dr. David 

Kessler, who was already concerned that there was not enough scientific evidence that 

breast implants were safe. Kessler a dynamic regulator who had already taken on Big 

Tobacco (Kessler, 2001) found the Dow Corning memos disturbing.

In January, 1992, in a move that caught the attention of the nation, David Kessler called 

for a voluntary moratorium on the use of silicone breast implants until the PDA's expert 

advisory panel had time to fully considered the latest scientific information (Brokaw, 

1992a; Joinings 1992; Rather, 1992a; Walters, 1992). Kessler's announcement shows 

how complicated risk communication can be. While Kessler saw the moratorium as a 

prudent step to protect the interests of women yet to have breast implants, the 

announcement served to terrify many women who already had the bags of silicone inside 

their bodies. The press reported that one woman actually tried removing her implants 

with a razor blade because she couldn't get a doctor to remove them (Bunch, 1992).

Kessler's act sparked a litigation explosion, especially in Texas, where self proclaimed 

"Kings of Tort" John O'Quinn and Rick Laminack landed a $25 million windfall for their 

client, Pamela Jean Johnson (Nocera, 1995a; 1995b). Other lawyers, like Cincinnati 

attorney Stan Chesley, took a different approach, seeking to gather women together in a

56 Connective tissue diseases (also called autoimmune diseases) include conditions like rheumatoid 
arthritis, lupus, and scleroderma. They are serious, life threatening, illnesses, that generally affect women 
over 40.
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massive class action suit against implant manufacturers (Jennings, 1993c). Hoping to 

contain the damage, Dow Corning, the largest implant manufacturer, decided to quit the 

implant business altogether (Hilts, 1992; Jennings, 1993d), but to no effect. By 

December 1993, over 12,000 individual lawsuits had been filed against Dow Coming. 

By May 1995, facing 20,000 individual lawsuits, plus a class action involving about 

410,000 women, Dow Corning filed for Chapter 11 bankruptcy.5. 57

From the start, the leading theory of harm was as follows: silicone implants rupture and 

leak silicone, triggering an autoimmune activity, which leads to connective tissue 

diseases like rheumatoid arthritis, lupus and scleroderma. One of the first doctors to 

promote this idea was University of South Florida rheumatologist Dr. Frank Vasey 

(Vasey and Feldstein, 1993). Vasey argued that even saline filled implants might be 

dangerous because the silicone envelope could shed silicone molecules. Vasey argued 

that some 19 symptoms, ranging from fatigue to bladder problems to dry mouth, were a 

consequence of breast implants. Soon lawyers were including these symptoms in their 

advertisements seeking to attract plaintiffs.

The idea that a foreign material can lead to conditions like cancer and connective tissue 

disease is highly plausible. Unlike with EMFs and FC, there are no good reasons for 

doubting this story ipso facto. Examples like Mariann Hopkins, who contracted health 

problems during the decade following her implant surgery, raised a compelling 

possibility of cause and effect. But a little reflection shows the issue is by no means so 

clear-cut.

First, silicone had been used for 30 years in all kinds of medical devices including shunts, 

tracheotomy tubes, artificial lenses, heart valves, facial implants for reconstructive 

surgery, and even as a lubricant for syringes (Moss et. al, 1991). If silicone caused 

systemic disease, then it was strange that a problem hadn't been noticed before. Unless,

In the US, Chapter 11 bankruptcy is an option that allows a company to stay in business while it 
reorganizes itself (under court supervision).
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that is, it was the sheer amount of silicone involved in breast implants that made the 

difference.

A more fundamental question was this. Were the women in the lawsuits typical of all 

women with implants or did they represent a biased (i.e. a non-representative) sample? 

Relationships had sprung up between doctors specializing in "silicone disease" and 

lawyers representing women doctors and lawyers referred patients back and forth and 

this might have encouraged "selection bias." But it's necessary to step back and look at 

the numbers. Around one million women have implants that's about 1% of American 

women. It turns out that around one million women suffer from connective tissue 

diseases again, that's about 1 % of the adult female population. This means that by 

chance, 1% of 1% (or 1/10,000th) of all American women will have both implants and 

connective tissue disease. Now there is a problem distinguishing causation from 

coincidence. If, just by coincidence, 1/10,000 of all the women in the US that's tens of 

thousands of women  have both implants and disease, then can one be sure that, say, 

Mariann Hopkins illness was caused by her implants? How can she be sure that she 

wouldn't have become ill anyway?

The breast implant controversy had been built around anecdotes the kind of human 

interest stories the popular media love. But anecdotes are not evidence. Just because one 

event occurs after another for example connective tissue disease following some years 

after getting silicone implants it doesn't mean that the second event is caused by the 

first. This is the classic logical fallacy known as post hoc, ergopropter hoc. Yet the 

popular media's headlines, such as the San Francisco Chronicle's "After Breast Implant, 

Horror Began" (Smith, 1992), seem designed to promote this human cognitive bias. An 

additional concern some scientists raised (Angell, 1994; Angell, 1996) was that all the 

media exposure had made it almost impossible to do an unbiased prospective (forward 

looking) study. After the publicity, women with implants and mild symptoms such as 

fatigue and joint pain might assume the implants were to blame. Indeed, the negative 

suggestions in the press might even make the symptoms worse; this is sometimes called 

the nocebo effect, the converse of the placebo effect.
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Juries would have to struggle with these arguments. The trouble was in 1993, there were 

no well-done epidemiological studies to resolve the key question did women with 

implants contract connective tissue diseases (or cancers) at a higher rate than women 

without implants. Press reports of old studies leaked from the court cases simply served 

to confuse the public. Health writer Michael Fumento (Fumento, 1996) notes that in a 

three day period in 1993 the following reports appeared: "Cancer Study Clears Implants" 

(Chicago Sun-Times), "Studies Confirm Potential Cancer Risk from Coated Breast 

Implants (The New York Times), "Breast Implants' Link to Cancer Confirmed" (Houston 

Chronicle) and "Studies Confirm Silicone Implants' Risk" (Chicago Tribune). Even 

readers in one city, Chicago, were getting two diametrically opposed stories.

Given the media circus, was it too late to study the issue scientifically? Fortunately there 

existed some on-going population-based surveys, in which very large numbers of women, 

with and without implants, had been followed for several decades. Mayo Clinic had such 

a cohort, as did the Harvard Medical School. By looking at these databases to see what 

symptoms had been reported before the publicity, it should be possible to discover 

whether there was a link between implants and disease symptoms.

The first of these epidemiological studies did not appear in the scientific literature until 

1994 and 1995 (Gabriel et. al, 1994; Sanchez-Guerrero et. al, 1995). These 

investigations from the most prestigious institutions in the land would find no link 

between silicone implants and connective tissues diseases or cancer. Whatever other 

problems the implants caused including a tendency to rupture the silicone devices did 

not appear to cause connective tissue disease or cancer. With hundreds of thousands of 

women by then involved in lawsuits, this was not a message that everyone wanted to hear 

(Kolata, 1995).

This story was high profile, complex, and very interesting to many Americans. 

FRONTLINE's executive producers thought it was an ideal candidate for an in-depth 

investigative analysis. Due to its complexity we decided that it would run long at 90
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minutes. I started research in 1995, at a time when elites of the legal and medical 

establishment seemed set on a collision course.

The Documentary: challenges and solutions

This was a very attractive film to make. There was a strong story line, with a cast of very 

interesting and colorful characters, including patients, surgeons, doctors, regulators, 

activists, scientists, and tort lawyers. The alleged victims, middle age women, formed a 

large and sympathetic constituency. There was plenty of conflict. As depicted by the 

popular media, it looked like a classic scandal. A series of failings the recklessness of 

corporate America, the greed of plastic surgeons, the neglect of the federal 

government had led tens of thousands of women to get sick. These women had been 

forced to turn to trial lawyers to fight back against a powerful medical-industrial 

establishment. But the real story would, of course, turn out to be more complicated than 

this and the narrative would have many twists and turns and no shortage of surprises.

There were some taste issues. Breasts are easy to write about but tricky to film in a 

respectful manner. One of the problems I would face would be to find appropriate ways 

to visualize what was being spoken of (i.e. breasts), including some actual breast surgery.

And there were tricky gender issues that had to be managed. While the victims were 

women, the majority of the people alleged to be responsible for causing the problem the 

surgeons, corporate executives and researchers were men. There was no problem in 

having male figures, say lawyers, support female outrage, but having male figures 

contradict it might be a problem. A male scientist dismissing the concerns of tens of 

thousands of women, for example, might arouse anger and his words fall on deaf ears. 

Fortunately, I found an articulate female to deliver some of the unpopular message. Dr. 

Marcia Angell, Executive Editor of the New England Journal of Medicine, had been a 

vocal critic of Kessler's stand what she called "a rush to judgment" over breast 

implants. An avowed feminist and an influential gatekeeper at the world's most 

prestigious medical journal, Angell had the credibility to deliver any "unpopular" 

scientific news and tussle both with women's groups and with the tort attorneys.
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Hooking the audience

There were many ways to open this film, but the most charming way, it seemed to me, 

was to track down the female pioneer, Timmie Jean Lindsay, who started it all. Ms 

Lindsay, alive, well, and living in Texas with her original implants, was delighted to tell 

her story. Many viewers disapproved of implants and this disapproval colored any 

sympathy they might feel for the women involved. Using Timmie Jean a sweet 

grandmother helped me ease into the topic of breast implants in a light and tasteful 

manner.

FRONTLINE: Breast Implants on Trial 
IN 01:03:03:10 OUT 01:06:12:12

NARRATOR: Thirty-three years ago, when this woman, Timmie Jean Lindsev, had 
the first ever silicone breast implants, it seemed like a good idea.

In March, 1962, Timmie Jean, then 28 years old went into a Texas hospital to have 
some tattoos removed, when two plastic surgeons came to her with a question.

TIMMY JEAN LINDSAY:
They asked me would I like to have breast implants. What they were gonna do 
would be enlarge my breasts. And, you know, after having six kids, it wasn't just 
flat, it was just, they sagged.

TIMMIE JEAN LINDSEY
"Hold on Mary."

TIMMIE JEAN LINDSEY
Of course I said yes.

NARRATOR: Almost immediately she noticed an effect.

TIMMIE JEAN LINDSEY
Well it was about six weeks after surgery, and we were gonna go out to a club. So, 
we walked into this bar and all the men just went "wow", you know, and whistle 
and whop calls and everything. So, I thought, kinda went to my head, you know, 
and I thought, "wow". But, ah, the breasts standing out and enlarged made me, my
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waist look smaller, and everything, accentuated the waist. It kinda built my self- 
esteem or my confidence or something like that. Because, really I thought after 
having six children that no one, I just probably never would attract any men or 
anything. But it really did the trick.

Timmie Jean has set the story in motion and many women follow her lead.

NARRATOR: In the next three decades, many thousands of women followed in 
Timinie Jean's footsteps. For a few thousand dollars, women could change their 
shape from the way they were to the way they wanted to be.

In sun-belt states like Texas as many as one women in 50 had silicone breast implant 
surgery.

But there was another group of women...for whom the new prosthesis offered a life 
line.

In 1977, When Gladys Laas discovered she had lumps in her breasts and would 
have to undergo a radical mastectomy, she was devastated. Then doctors proposed 
reconstructing her breasts with silicone, offering her a possibility of being whole 
again.

GLADYS LAAS
I had to wait a month after the mastectomies to have reconstruction. So I knew 
what I looked like without breasts. And, ah, so then, a month later once again I 
have beautiful breasts. They were soft, they were supple, ah, it was just impossible 
to tell that they were not real breasts. The surgeon he told me that they were 
absolutely harmless and that they would last me a lifetime. He said, "matter of fact, 
Gladys", he said, ah, "if you live to be 80, and die, all your friends are going to be 
very envious because when you're in the casket you may be an old woman but 
you'll have beautiful breasts." So that sort of has stayed with me. (laughs).

GLADYS LAAS
"That leg is going berserk on me today. "

NARRATOR: Gladys was one of many thousands of women with breast cancer or 
fibrocystic disease who, following radical mastectomies, had their breasts 
reconstructed with silicone implants in the 70s and 80s.

Let me try to explain why I chose Gladys Laas as the main patient to follow. First she 

lives in Houston and is linked with the colorful trial lawyers O'Quinn and Laminack who 

we meet later. Second, we had footage of her trial that would help tell her story. Third, 

unlike a younger woman who had augmented her breasts for vanity's sake who some 

members of the audience might "look down" on Gladys's implants followed a
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necessary medical procedure for fibrocystic disease. This made her a more sympathetic 

and credible character. So when Gladys tells us she is having problems the audience sees 

no reason at first to doubt that her implants might be to blame.

FRONTLINE: Breast Implants on Trial 
IN 01:06:16:00 OUT 01:08:17:08

NARRATOR: For 13 years, Gladys was happy with her implants, but then she 
began to experience a litany of bizarre health problems.

GLADYS LAAS
I started having problems probably around 1990. My shoulders would free/e up. I 
had to have my shoulders injected and then I had to take physical therapy. And 
then, I would go three or four months and the first thing you would know they 
would start freezing up again. And so this kept happening. And then I would have 
a stinging sensation in my face that would come like someone just drew a line right 
here, just exact, no where else. And it would sting, sting, sting, like bees were 
stinging me. And that w7ould come and go. I had double vision. The tip of my 
tongue would go numb, like I'd been to a dentist. I could not remember things, and, 
ah, 1 would drop things or I'd knock things over. 1 would have terrible spasms in 
my legs, they would just drop under me. And, ah, my arches would curl up and my 
husband would have to hold my feet on the floor, ah, in the evenings a lot.

BOB LAAS
I saw a lot of these things before she w ould realize them. I didn't know what was 
causing them and I knew that there was something wrong. And when she would go 
to sleep on the couch right after supper and sleep until the time we go to bed, ah, 
that was not my wife. That was this person that had a big problem.

NARRATOR: Gladys wasn't the only woman with breast implants having health 
problems, as Connie Chung told millions of viewers later that year.

CONNIE CHUNG
"Most of us know little about breast implants. We've seen the ads, we've heard the rumtirs about which 
celebrities have them and which don't. But we don't know anything about the dangers. Since the 
early..."

NARRATOR: The program told viewers that many women with silicone implants 
were reporting patterns of illness, from breast cancer to autoimmune diseases like 
rheumatoid arthritis. Since roughly one million women had implants, a huge public 
health crisis might be looming.
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The controversy has now been framed. There is a potential public health disaster 

brewing. It's now time to introduce the other characters the lawyers, regulators, 

manufacturers and scientists. After telling the legal back story with Mariann 

Hopkins and sampling the incriminating memos the film shows PDA Commissioner 

David Kessler's historic announcement of a moratorium.

FRONTLINE: Breast Implants on Trial 
IN 01:12:51:16 OUT 01:15:24:20

NARRATOR: On January 6, 1992 Kessler made a dramatic announcement that 
caught the attention of the nation.

DAVID KESSLER
"I am asking that physicians cease using silicons gel implants. As physicians, our first obligation is to 
do no harm. We do not know exactly what materials... "

MARCIA ANGELL: EXECUTIVE EDITOR, NEW ENGLAND JOURNAL OF 
MEDICINE
I don't think Kessler could possibly have foreseen the consequences of his action.

WOMAN ON OPRAH UL\EREY PROG&4M
"Walk in my shoes. Yon want a study, study me!"

MARCIA ANGELL
He said, "look I'm gonna remove breast implants from the market. 1 know that one 
to two million of you already have them. Not to worry. Don't get them taken out. 
Nevertheless I'm removing them from the market so that other women can't get 
them." And I think women who had breast implants, quite rightly were terrified by 
this. And there were women who were so frightened that they did desperate things. 
There were a few women who tried to carve out their own implants with razor 
blades because they couldn't afford the surgeon's fee to have them removed. This is 
a measure of the fear, the alarm, the desperation that his action caused.

NARRATOR: Dow Corning, the largest implant manufacturer, found itself under 
attack from an outraged media.

This NEC segment shows how damming a few memos can be at the start of a 

controversy.

KATIE COVRIC:
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"Let me read a couple of the particularly disturbing quotes. Out' salesman said pulling these implants 
on the market was quote "inexcusable ami had to rank right up there with the Pinto gas tank." An 
internal document instructed salesmen to wash off the oily film off the outside of the implants, ostensibly 
I'm assuming so doctors wouldn 't realize that they in fact could leak. You said that this is a />./ . 
nightmare, but isn 't it much more than that. Doesn V this show some sort of unethical behavior by your 
company."

ROBERT RYLEE
"Not, not at all, not at all. Both those documents are very interesting. Both of them related to the 
complaint of a salesman hack to his sales manager, and they had to do with the appearance of the 
product. Okay, it was not an issue that involved the safety of the product it had to do with the 
appearance.

WOMEN PROTESTERS
"Stop the lies and get the facts. Stop the lies and get the facts. "

NARRATOR: Kessler's moratorium had turned the concerns of individual women 
into a political movement.

WOMAN PROTESTER, K.ATHLEEN ANNEKEN
" 1 am appalled that the American public has not called for criminal charges against these 
manufacturers."

NARRATOR: Thousands of women were frightened, angry and looking for help.

Now it is time to introduce the trial attorneys who represent the women, among them 

John O'Quinn and Rick Laminack, the self-described "Kings of Tort." These two Texas 

attorneys have made a business out of personal injury litigation. Highly skilled, they 

have the resources to take up the cases of humble plaintiffs like Gladys Laas and take on 

the breast implant manufacturers.

n
FRONTLINE: Breast Implants on Trial 

IN 01:15:54:20 OUT 01:19:40:13

JOHN O'QUINN: These women cannot possibly, um, get justice without highly 
experienced, capable lawyers who are actually willing to put up the money to fight 
these companies. To do one of these cases you got to spend probably a million 
dollars to get, ah, knowledgeable enough to present it. Most lawyers cannot afford 

to spend a million dollars to take a case to court.

JOHN O'QUINN
"When he opened her up, he found., I think the word in his deposition..."
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NARRATOR: O'Quinn could. Later that year, he convinced a jury to find for his 
client, Pamela Johnson, against implant manufacturer. Bristol-Myers Squibb, 
awarding her $25 million.

With such huge sums, a flood of women came forward asking O'Quinn and 
Laminack to sue manufacturers on their behalf. As the number of clients grew, 
O'Quinn and Laminack began holding regular meetings to brief clients and boost 
morale in what, for most of them, was going to be a long and bitter tight with 
corporate America.

JOHN O'QUINN
"The)- are so scared of Rick Limtinuck <.nul Jolui O'Quinn t/tiii thev put us on the /rout cover oj their most 
famous magazine. Fortune. This is what all the executives of Fortune 500 reaJ. And of course the point of 
the article is to demonize us. So thev call us the lawyers from hell. We're the lawyers that give them hell. 
Make no mistake, we are engage: J in u holy war. We're gun mi n 'in this fight. We're gonna win it because 
we're right. And we're gonna win it because like no case I've ever worked on. this is the champion of all of 
them. I've gol the greatest clients who ever lived. And if we're gonna beat the Do\v machine, and l/iev got 
a lot of help, 3M is not a small squirt itself, nor is Bristol and Baxter. Together these companies are worth 
in excess of §50 billion. It will be only because of. of a united effort, and vour voice, your voice saying "no 
we're not going to take this ".

NARRATOR: All over the country cases were filed. Fueled by lawyers' 
advertisements....

WOMAN ON OPRA1I WINFRhlY SHOW 
"Stop the lies."

media publicity, and reports of enormous verdicts, women came forward, first 
dozens, then hundreds, then thousands, all wishing to pursue cases against Dow 
Corning and the other manufacturers.

Soon it was clear that this would become the largest mass tort in history, eclipsing 
litigation for asbestos, dalkon shield and agent orange. There were so many cases 
that they threatened to choke the legal system.

The growing litigation crisis quickly attracted the attention of specialists in mass 
tort litigation like the Cincinnati lawyer Stan Chesley.

STANCIIESLKY
"Where's Genie Osborne? When'a he coining hack?"

NARRATOR: Chesley realized that something had to be done and quickly 
otherwise there would be total chaos and women might not get anything.

STAN CHESLEY
The average federal judge, or the average slate judge is not gonna spend the rest of their 
judicial career trynng only breast implant cases. "Oh hi, I'm Judge Smith and from now 
on, I'm forty years old, and from now on until I retire. I will tiy nothing but breast 
implant cases."
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NARRATOR: Chesley saw the opportunity to create a massive class action. By 
amalgamating thousands of women into a class and representing them all at once, 
their chances of getting compensation were much better.

There is now such legal momentum that one almost feels sorry for the corporate 

defendants. Now it is time to humanize the largest manufacturer Dow Corning, for as 

long as one side is demonized, the viewers may be unwilling to listen to its case and to 

examine the empirical data. The film now tells that Dow Coming's success is built on 

manufacturing one product silicone a polymer with hundreds of uses from shampoos 

to automobiles. The audience learns that breast implants form a tiny part of Dow 

Coming's business, less than one percent, and this controversy now threatens to bring the 

entire company down. From Dow Coming's point of view, this is a case of a traditional 

blue collar manufacturing industry being destroyed by slick lawyers. Dow Coming's 

CEO is resigned that it will cost a lot of money to settle this matter regardless of whether 

they were at fault.

FRONTLINE: Breast Implants on Trial 
IN 01:26:30:11 OUT 01:28:33:03

NARRATOR: In desperation, Dick Hazleton, the third CEO since Kessler's 
moratorium, began negotiations towards a global settlement plan masterminded by 
Stan Chesley, to pay a fixed one-time amount into a fund against which the women 
could claim.

But if they were innocent, why did they want to settle?

DICK HAZLETON
CHAIRMAN AND CEO, DOW CORNING CORP.
For a company in a position like ours, faced with 20,000 lawsuits, the only feasible
way for us to move out of that situation is to try to seek some sort of an overall
resolution of the, ah, the case.

INTERVIEWER: 
A settlement?

DICK HAZLETON
A settlement of some sort. And that presents a problem. Because when we start to
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talk about that the perception that's created immediately is that we're admitting 
guilt. Why would we spend money to participate in a settlement if in fact we believe 
our, our products are safe. Why don't we stand and fight. But it comes back to that 
fundamental economic calculation.

In an effort to further humanize a target that has been demonized by the media and by the 

plaintiff lawyers, the audience now meets a couple of Dow Corning employees  Linda 

Mclnally and Kim Hohisel who have had to deal with their company being vilified. 

Like Hazleton, they seem like regular people. After meeting them, the audience will not 

find it so easy to dismiss them out of hand without focusing on the evidence.

LINDA MCINALLY , DOW EMPLOYEE
"I think that what's happening to Dow Corning could happen to any company in 
this country. I mean, there's a product at every company that some lawyers are 
gonna decide is the target and they're gonna go after it with their mass torts. I don't 
think that what's happening is because of Dow Corning in any unique, did anything 
differently than any other company. I just think it's, it's a decision that these 
lawyers made to go after this product."

NARRATOR: Workers rallied around management giving them their full support.

Kim Hohisel DOW CORNING EMPLOYEE
"Ah, I've never worked with a group of individuals, people, management or 
otherwise, that are so together on this thing. And I think that by continuing to work 
hard and keep focused and let the decisions be made in the courts, ah, I think we 
will come through it. I, I don't know what the end, you know, results will be, but I 
think we will come through it."

Dow Corning, it turns out, are pinning their hopes on independent scientific studies that 

they believe will refute the alleged association between their products and connective 

tissue disease. And in 1994, the results of a major investigation by the Mayo Clinic are 

published in the New England Journal of Medicine (Gabriel et. al, 1994). Mayo Clinic 

researchers had examined the records from their database of every woman in the county 

who had breast implants put in between 1964 and 1991, and compared them with a 

control group of their neighbors without implants, matched for age. They then analyzed 

whether the women with breast implants were more or less likely to contract connective- 

tissue disease and cancer than the controls. They found absolutely no difference. 

According to this study, there was no association between implants and systemic disease. 

Now the scene was set for a showdown of medicine versus law.
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FRONTLINE: Breast Implants on Trial 
IN: 01:42:19:16 OUT 01:44:44:07

NARRATOR: Investigator Sherine Gabriel announced the news.

SHERIKE GABRIEL
"It's my hope that these results can ret/nee some of the anxiety that many women with breast implants 

feel regarding their future. "

But far from reducing anxiety, Sherine Gabriel and her colleagues were roundly 
attacked.

STAN CHESLEY
Question, who paid for it? Mayo didn't pay for it. And second study  I'm very 
suspect about any studies that are funded by the plastic surgeons, we took away 
their pet industry. I mean their industry ah, is in shambles.

NARRATOR: The Mayo study had received some funding from an educational arm 
of the plastic surgeons association which in turn had received money from Dow 
Corning. But was Chesley saying that the Mayo Clinic had been bought off?

STAN CHESLEY
1 don't like the word buy, but they love research grants. I mean 1 was on the board, 
ah, ch-chairman of the board of tru-trustees of a university and 1 know how 
diligently they fight for research grants.

NARRATOR: Some lawyers even suspected that the New England Journal of 
Medicine was implicated along with the Mayo Clinic.

Undaunted by the fact that the journal is the most prestigious medical journal in the 
world, operating independently since 1812, they fired a warning shot across Marcia 
Angell's desk.

MARCIA ANGELL
EXECECUTIVE EDITOR, NEW ENGLAND JOURNAL OF MEDICINE
I received a subpoena in the fall of 1994, growing out of, of the Mayo Clinic study.
Ah, then another one from the same people the following spring. Ah, asking me to
produce all documents that indicated that the breast implant manufacturers had
paid me. And they implied that the New England Journal of Medicine had been
paid by the breast implant manufacturers. An outrageous suggestion.

STAN CHESLEY
So what. I got news for you, let 'em be offended. I'll tell you something, I have seen
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doctors involved in research at my institution when I was chairman of the board, 
"why did you take this study, what were the ground rules." And they got offended 
when I asked those questions. Because they want to hide behind their white coat. I 
got news for you. Anybody who gets offended or easily intimidated by these kinds 
of questions shouldn't be in that business. Because guess what, they are not 
sacrosanct.

The story has evolved into a power struggle between the elites of the medical and legal 

establishment. But it's not clear at this stage how it will come out. Some women's 

groups, for example, appear willing to dismiss the Mayo Clinic as part of the problem. 

Sybil Niden Goldrich, the co-chairperson of Command Trust Network, a well organized 

group that puts out newsletters and holds seminars on the hazards of silicone breast 

implants responds "The science? The devil with the science. It doesn 't matter any 

more." [FRONTLINE: Breast Implants on Trial: 01:44:44:07] Her logic is that women 

can no longer trust the medical establishment because they (like the implant 

manufacturers) failed to do the studies in advance. Women needed to take charge of their 

own health. This, she argues, is a feminist matter.

SYBIL NIDEN GOLDRICH
The scientific community abdicated its responsibility when it did not do the science 
up front. How many times has a woman gone to a doctor who said, "oh, your aches 
and pains, my goodness, you're 40, it's to be expected. Now, now. Now you take this 
little tranquilizer and go home and be a good girl."

MARC1A ANGELL
One of the things that, that has hurt me personally is the suggestion that this is a 
woman's issue and it you don't believe that breast implants cause connective-tissue 
disease you are therefore anti-feminist or anti-woman. I'm a feminist. I think I've 
earned my badge as a feminist. I believe very strongly in women's rights, ah, in all 
ways. But this is a scientific matter. It is not a matter of opinion. It's not a matter 
of legal argument. It's not a matter of debate. It's a scientific argument and it will 
only be decided by good science. [FRONTLINE: Breast Implants on Trial: 
01:44:46:05]

The film is approaching a turning point. It now returns to the story of Gladys Laas. Her 

case makes it to court shortly after the Mayo Clinic study is published. The fate of 

corporations, lawyers, thousands of women will now end up being decided by ordinary 

jurors who have learned much of what they know from the popular media. In court they
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will hear experts try and explain the Mayo study and they will hear from plaintiff experts 

who treat women with "silicone-related illness."

The issues are complex for lay people to decide. The jury in this case deliberated for 11 

days before handing down their verdict: an award for Gladys Laas of $5.2 million. The 

audience feels conflicting emotions: sympathy towards Gladys but concerned as to 

whether the verdict is fair. We were curious as to how the jury had arrived at its decision. 

After considerable effort we found two jurors prepared to talk on camera. Many people 

find the exchange revealing but highly disturbing.

FRONTLINE: Breast Implants on Trial 
IN 01:48:51:28 OUT 01:50:27:22

NARRATOR: Two jurors agreed to talk to us.

We asked if they were satisfied that silicone caused Gladys' disease?

JOSE RAMIREZ: No I don't think so.

JUDY SORENSON NAUMAN: Uh uh. Couldn't

JOSE RAMIREZ: No

JUDY SORENSON NAUMAN: No

Why not?

JUDY SORENSON NAUMAN: Evidence

JOSE RAMIREZ: I don't think there is in those studies I think they're probable 
still studying them right now to figure out if they really do cause disease.

NARRATOR: Was there any evidence that the implants hurt Gladys? Did the 
evidence prove that the implants were actually harmful?

JUDY SORENSON NAUMAN: No, there isn't enough evidence. 

JOSE RAMIREZ: No, there isn't.
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JUDY SORENSON MALM APS: for that.

NARRATOR: Was there enough evidence to prove the implants were sale?

JUDY SORENSOIN NAUMAN: No.

JOSE RAMIREZ: No, they didn't 

JUDY SORENSON NAUMAN: Nope.

NARRATOR: But what about the prestigious Mayo Clinic study that Dow Corning 

had pinned their hopes on. Did that figure much in the deliberations?

JUDY SORENSON NAUMAN: Uh-uh

JOSE RAMIREZ: No.

JUDY SORENSON NAUMAN: That really didn't impress me that much. Uh, uh.

JOSE RAMIREZ: I don't think we went over that during the deliberations either.

NARRATOR: So why then did they award Gladys such a large sum of money?

JOSE RAMIREZ: She had a couple years to retire, we added that up, that went into 

the $5 million.

JUDY SORENSON NAUMAN: She's having to have help with her housework. She 

can no longer cook. Her husband's having to do a lot of the cooking. Urn, they used 

to travel a lot and go on vacations.

JOSE RAMIREZ: Yeah

JUDY SORENSON NAUMAN: and they can't do that anymore.

JOSE RAMIREZ: The future medical bills.

JUDY SORENSON NAUMAN: I mean, it's just, you know.

JOSE RAMIREZ: AH those added up together.

JUDY SORENSON NAUMAN: Her life has been changed, both of them.

Most viewers are shocked by the jurors' logic. Their decision seems to have nothing to 

do with causation which they regard as unproven but everything to do with sympathy
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for the plaintiff, Gladys, coupled with a belief that the defendant has deep pockets and 

can pay, even if it is not its fault.

Despite Gladys1 impressive victory, however, the Mayo Clinic study is a portent of what 

was to come. By the summer of 1995, other scientific studies made it into print (Wells et. 

al., 1994; Burns, 1994; Burns et.al, 1996; Strom et. al, 1994; Gabriel et. al, 1994; 

Sanchez-Guerrero et. al, 1995). None of these peer-reviewed studies could find any 

association between breast implants and the kinds of diseases featured in the court cases 

and the media. But even with this emerging scientific defense, Dow Corning is still in 

the cross hairs and still vulnerable. This becomes very clear when CEO Dick Hazleton 

accepts an invitation to appear on the Oprah Winfrey Show and speak to an audience of 

women.

FRONTLINE: Breast Implants on Trial 
IN 01:53:59:29 OUT 01:55:38:06

OPRAH WINFREY
"You said you wanted to respond to what she said."

DICKIIA'/.LETONON OPRAII WINFRF.)'SHOW
"Yes, if I may. I'm here for two purposes with Stephanie today. One is to try to .speak to the issues of what 
women with breast implants- what their questions are and how we should do that. And I'd like to do that in 
a way that is based on science and facts and not solely driven by perhaps understandable anger from 
people who disagree with me. "

WOMAN IN A UDIENCE FROM OPRAII WINFRE Y SHOW
"We are the evidence. We're, whv can't vou, why can't vou scy this, we've had studies since the '5<t's. The 
study is we sitting here. The study is the 440,000 women who have claims in the settlement. That's the 
study. We can't buy science like vou people can. "

DICK HAZLETON ON OPR.4H WINFREY SHOW
"Really I don't think you can challenge the ethics of places like the Muyo Clinic, Harvard University, the 
University of Michigan...."

NARRATOR: But that's just what the women and their lawyers were claiming.

JOHNO'QUTNN
"Dow's engaged at the present moment of buying science with their fortune. Of buying the research that 

Juwrs them. Dow is engaged in a public relations campaign with some of the most powerful publn 
relations companies. Put out the big lie. The big lie. you can read it in the AVn York Times. This is a/I
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about something science says and what dues science say ami science doesn't say vuii're right su there/ore 
vou're wrong ami therefore we have done nu wrong. "

While the epidemiological studies appear to have settled the main empirical issue, the 

lawyers did have some "experts" on their side. There were scientists offering tests that 

purported to be capable of detecting silicone in the blood and giving an indirect proof of a 

new "silicone disease." Some of these doctors appeared for the plaintiff in court cases. 

But how reliable were these tests? In a special "sting" sequence the film reports the 

experiences of a scientist who exposes one of these tests. Dr Leroy Young from 

Washington University, St Louis, sends six blood samples to the Memphis laboratory 

with "made up" patient histories. The patients have never had breast implants but their 

histories suggest they have. All six tests return testing positive for silicone disease. 

Young repeats the test with the same result.

The scientific picture is now becoming clear and the lawyers are looking less heroic and 

sleazier all the time. But this doesn't mean that the women and their lawyers are ready to 

give up. In 1995 lawyers began to bring cases against Dow Chemical, a company that 

owns a 50% share of Dow Corning, but which has never made or sold breast implants. 

Plaintiff lawyers argued that Dow Chemical bore responsibility for the actions of Dow 

Coming, because in the past the parent company's knowledge and testing facilities had 

been used.

These arguments were used by lawyer, Rick Ellis, in a landmark trial in Reno, Nevada in 

October 1995, in which plaintiff Charlotte Mahlum and her husband Marvin brought a 

breast implant suit in which Dow Chemical was the sole defendant. The jury awarded 

Charlotte Mahlum $3.9 million dollars plus $10 million in punitive damages. Dow 

Chemical was shocked. As was Marcia Angell, who laments: "It's sort of Alice in 

Wonderland, and Never-Never land. When, when you have the court saying one thing 

and science saying another thing, you ask me can society tolerate it. Well in a sense, yes, 

ah, but it isn't a good society. And in so far as the courts., undermine the scientific 

process, it bodes ill for all of us. [FRONTLINE: Breast Implants on Trial: 02:13:31:00]
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PDA Commissioner Dr. David Kessler is also somewhat shocked as to where his 

moratorium has led. In retrospect, his prudence looks reckless. In a final paradox, it 

turns out that the PDA may not even be able to undo what it has done, because Dow 

Coming and the other big manufacturers have now abandoned silicone breast implants 

for good and only one tiny company, Mentor, continues to make them for clinical trials. 

So a positive PDA ruling would have little effect.

The audience is left with a feeling that something pretty extraordinary has happened. 

There was some smoke but despite a lot of searching no one found an actual fire. There 

are a lot of angry, dissatisfied people: women, regulators, researchers, lawyers, 

corporations, and their workers. The controversy now starts passing into legend as a 

cautionary tale that suggests, for example, that the rules of evidence in courts need to be 

reformed or that the PDA needs to alter the way it regulates medical devices.

The strategy for ending the film is to bring back Timmie Jean Lindsay to see what she 

thinks about all this brouhaha. The film lets Timmie, Gladys, and Marcia have the last 

words.

FRONTLINE: Breast Implants on Trial 
IN 02:19:50:22 OUT 02:22:23:21

NARRATOR: The operation that Timmie Jean Lindsay pioneered 33 years ago is 
now the center of a bitter controversy and it's not clear just how it will end

Timmie Jean, who still has the same implants put in in 1962, has watched the events 
with interest.

.IE A N LINDSE Y 
"That's it. "

NARRATOR. And how has her health been?

TIMMIE JEAN L1NDSEY
Well my health is real good just except for just some arthritis in my body otheniise. I'm 
pretty healthy. And, ah, course I had a knee, the knee surgery, and I'm planning to have 
my left knee total replacement and tih, but other that, I'm doing, real good.
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TIMM1E JKA A' LINDSE Y
"Come on let's get c/ouv; and rule on the boat."

NARRATOR: But she doesn't think her breast implants caused these problems but 
something much more ordinary.

T1MMIE JEAN LINDSE Y
I think it's just part of aging, getting older. That's what I think. Makes me feel kinda 
proud thai I got to be u pioneer among women, that makes me fee/ kmda proud. Kinda 
pleased that maybe this is my mark on life.

NARRATOR: Gladys by contrast is convinced that her illness was caused by 
silicone. So tar, the scientific evidence hasn't swayed her.

GLADYS LA AS
I don't have a doubt in my mind. I know that the Dow companies fund a lot of these 
studies. So that right there puts a big question mark on the validity of it. But what I find 
very interesting is, is that most things that come up like this, come up, last a while and go 
away, but this does not go away. And that's what 1 find interesting.

WOMEN PROTESTERS
"Glory, glory Hallelujah.. It's iruth is marching on."

MARCIA ANGELL
There's no shortcuts. Passion, anecdotes, claims, testimonials, they will not settle this 
issue. This is a scientific issue, it can only be settled by science, and it will be settled by 
science.

WOMEN PROTESTERS 
"Glory, gluiy Hallelujah."

Concluding Thoughts

This fascinating controversy provides a picture of modern America and the forces that 

drive it. In the end, the simple morality tale that pits a corrupt corporate establishment 

against the rights and interests of women doesn't hold up. Indeed at the end of the 

program, some of the heroes appear to turn into villains and vice versa.

In reality, almost everyone emerges from this story with blemishes.

Neither the implant manufacturers nor the plastic surgeons bothered to carry out safety 

trials, and their defense that the PDA did not require them to do so until 1988 is pretty 

weak. On the other hand, there was a lot of experience with other silicone devices that
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suggested that silicone was an inert substance in the human body and for two decades 

there were very few cases of women complaining about their implants.

David Kessler of the PDA was in a tricky position. He had a duty to act prudently 

because the consequences of ignoring a potential risk to one million women would be 

political suicide. On the other hand, his highly publicized, public announcement of a 

moratorium caused panic and helped trigger the avalanche of tort litigation.

Tort lawyers are part of the American system of curbing the excesses of corporate 

America it was the tort lawyers that finally subdued big tobacco. The US media depicts 

them variously as Robin Hood figures and sleazy ambulance chasers. In this case, the 

lawyers achieved legal success in the absence of any real science. How? First, they 

managed to characterize the implant manufacturers as bad guys based on some 

embarrassing memos. This technique, that essentially confuses the core issue of 

causation with an argument about a corporation's conduct, frequently occurs in 

controversies. As we shall see in the next section, exposing poor conduct undermines 

trust, which undercuts (by contagion) the credibility of everything else a party may say. 

It's very effective and very confusing.

But the lawyers were also instrumental in creating the theory of the controversy. 

Working with certain doctors, like Frank Vasey, attorneys gathered together cases of 

women with both breast implants and problems. The attorney adverts even specified the 

typical kinds of symptoms that were involved. On the one hand this produced a very 

biased sample of women a kind of Texas Sharpshooter effect. On the other this may 

have produced a kind of nocebo effect, by persuading women to reinterpret their 

"symptoms of life" as part of a scary new silicone diseases.

The argument that someone should have studied implant safety in advance was leveled 

not only against manufacturers but also against the medical establishment. The plastic 

surgeons, which made the most money putting in implants, (and who incidentally made a 

lot of money removing them as well) should have played the lead role here. On the
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whole, however, medical researchers emerge well from the story. They eventually carry 

out the necessary research; submit it for peer-review and publication, only to be accused 

of having been "bought off by corporate America.

The women were put in a terrible situation. Breast implants involve a surgical 

procedure one with a reasonable rate of complications during and after surgery such 

as the formation of a hard capsule around the implant. It was not at all implausible that 

such a device might also cause serious diseases. So when Kessler made his dramatic 

statement they were left hi limbo, not knowing what to do.

The prize for worst performance goes to the media. By leaping on the story and 

amplifying fears and cognitive illusions (post hoc ergopropter hoc), they helped create 

the story they should have been investigating.

Outcome of Breast Implants on Trial.

The programs was broadcast nationally and obtained a 2.0 audience share. Here is a

sample of the press coverage.

The Houston Chronicle (Anne Hodges, February 27,1996) 
The battle of the breast implants, much of it fought in Houston, gives tonight's 
provocative Frontline a hometown punch. "Breast Implants On Trial"" (9 p.m. on 
Channel 8) hits on some ponderous questions: Has mass tort litigation become so 
powerful that it threatens important parts of American industry? And what's going 
to happen when you have research scientists saying one thing, and large groups of 
people (women, in this case), their lawyers and the courts saying another?......
"Frontline"" does its best - which is very good indeed- to be fair at balancing the 
scales, but it doesn't pull punches in pursuing its own points.

The New York Times (Walter Goodman, February 27, 1996) 
The most troubling revelation of this illuminating report is the way scientific 
methods and findings are dismissed by lawyers, activists and jurors. One of the 
lawyers, who naturally collects a sizable percentage of his clients' damage awards, 
suggests that major research establishments are doctoring their findings to suit big 
donors. Anti-implanters are seen on "Oprah" chorusing, "We are the evidence!"
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The Los Angeles Times ( Robert Koehler, February 27, 1996) 
Breast Implants on Trial" raises the specter of a society overrun by cynical 
interests driven by fear and a naked hatred of science. Tort reform may not be the 
solution after all; try better science education.

The film was nominated for an Emmy for the best continuing coverage of a news story 

and won the following awards:

 Winner, The National Association of Science Writers "Science-in- 

Society Journalism Award"

 Winner, American Association for the Advancement of Science 

(AAAS) "Science Journalism Award"

 Winner, Will Solimene Award for Excellence in Medical Writing

 Winner, American Medical Association, International Health & 

Medical Film Competition

Since the broadcast, overwhelming evidence has accumulated against the hypothesis that 

silicone breast implants are linked with: connective tissue diseases (Institute of 

Medicine, 1999); cancers (Brinton et. al., 2001) and neurological disorders (Ferguson, 

1998). Other countries have come to the same conclusions as the US. It's interesting that 

even though for a time there was a disconnect between law and science, in the end these 

skillful lawyers simply weren't able to convince people that the Mayo Clinic and Harvard 

could be "bought off." Indeed the courts decided they have no choice but to ultimately 

respect the opinion of medical elites, and some of the early court rulings have been 

overturned.

Perhaps more significantly, the breast implant controversy has stimulated some radical 

discussions about the federal rules of evidence (Foster & Huber, 1997). The issue of 

exactly what constitutes admissible "scientific evidence" has plagued the court system for
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decades. Given that lay juries will decide the issue, scholars have argued as to what 

constitutes "scientific expertise" and whether jurors should be given some guidance as to 

what constitutes good scientific evidence?58

hi April 1996, two Federal judges in New York appointed an impartial, expert panel to 

review the scientific issues involved in breast implant lawsuits. In December 1996, 

Oregon Federal Judge Robert E. Jones did the same thing. After input from a panel of 

impartial scientists, Jones ruled that plaintiff lawyers could not present evidence that 

silicone implants caused disease because it is scientifically invalid. He dismisses 70 

claims, shocking the litigation community. Sam C. Pointer, the Alabama judge 

overseeing all federal implant cases, also appointed his own panel of independent 

scientific experts. In December 1988, the panel concluded that scientific evidence so far 

has failed to show that silicone breast implants cause systemic disease.

58 In 1993, the US Supreme Court considered the case ofDaubert v. Merrell Dow Pharmaceuticals, a case 
that forced them to take up the thorny issue of what constitutes expert scientific testimony (as opposed to 
"junk science.") The justices consulted the works of scientists and philosophers such as Hempel and Popper 
who had written on the demarcation problem (see footnote 37). Various scientific groups filed amicus 
briefs. The court's majority concluded that judges had a role as gatekeepers to make sure that scientific 
expertise was grounded in valid and reliable scientific knowledge. Their ruling became known as the 
Daubert standard. The use of expert panels in the breast implant litigation is simply the latest chapter in this 
on-going legal saga. See Foster & Huber (1997) for a comprehensive analysis.
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Chapter 7: Conclusion to Project One

These first set of documentaries were primarily concerned with unpacking three high 

profile scientifically based controversies a novel therapy for autism called FC, the 

alleged health effects of power line electromagnetic fields, and the controversy over 

silicone breast implants. My principal motivation for producing these programs was a 

concern that the popular media was reporting these stories superficially and incorrectly.

These three topics paint a fascinating picture of a modern society struggling to resolve its 

controversies. In each case, there is a compelling and emotionally charged hypothesis 

that attracts support from the protagonists and their advocates. The hypotheses appear on 

the surface to make sense. FC appears to "explain" the mystery of autism. The ugly 

electricity substation seems to account for the inexplicable childhood cancers in the 

street. The women suffering from painful connective tissue disease seem justified in 

blaming their condition on leaking silicone implants. But as each story unfolds, it 

becomes apparent that these hypotheses simply do not hold up. A high stakes struggle 

between the disputants then plays out in the mass media.

My aim in these three programs was to encourage members of the audience to go beyond 

their first emotional reactions to these stories and engage with the evidence. I fully admit 

that I used compelling anecdotes to hook my viewers so they would be emotionally 

invested in the characters. But once the story was underway, my goal was to introduce 

surprises, plot twists and evidence in an effort to deepen the audience's connection with 

the issues. In part, this was done by showing people that there could be negative 

consequences to holding a simple belief (e.g. the jailing of innocent people, the wasting 

of resources, the creation of a nocebo effect). In part this was done by explaining 

scientific concepts, evidence, and methods clearly and accurately. The aim was that with 

appropriate tools and knowledge, the audience would be able to come to a more informed 

view.
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Of the three examples, the first one, dealing with Facilitated Communication, is, 

methodologically speaking, the most straightforward. Here, the hypothesis of unexpected 

literacy can be tested with a very simple experiment that controls for facilitator influence. 

Remarkably, however, few professionals or parents clamored to test FC until after its 

negative effects were identified (i.e. facilitated messages accusing caretakers of sexual 

abuse.) Then, the fear that innocent people might be being put in jail "balanced" the hope 

of freeing autistic children from a prison of silence. Once this point is passed, most 

viewers seek the data than can only come from controlled experiments. As we have seen, 

the results unambiguously suggest that FC was based on an illusion: the alleged literacy 

was coming from the non-autistic facilitator rather than the autistic child.

What then becomes fascinating in the story is the reluctance of some protagonists to alter 

their beliefs. In a classic example of self-justification, FC guru, Douglas Biklen, comes 

up with a series of ad hoc arguments for why any controlled test of FC is not capable of 

refuting it even in principle, from "autistic children have a "wordfinding"problem" to 

"it's unfair to question people's communication" By refusing to accept that FC is 

testable or falsifiable, Biklen a professor at a major university reveals the power of 

his faith in this therapy.

The EMF story is emotionally similar to FC. The hypothesized EMF-cancer link has 

emotional appeal. Cancer is a mysterious "dread disease," a tragedy in search of an 

explanation. It is human nature to explain such terrible events and to allocate blame. 

Viewed like this, it is not surprising that large, mysterious, scary, powerful, little 

understood technologies like power lines will be singled out. But this story is 

methodologically much more complex than FC.

My fundamental journalistic task here was to unravel the core empirical question do 

power line magnetic fields cause disease? Unlike FC, there are no simple experiments 

that can settle this question. Rather, the truth had to be revealed through a careful 

weighing of the epidemiological evidence, together with an analysis of the physical and 

biological plausibility of the claims. The EMF-cancer hypothesis doesn't rise and fall on
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a single critical test. Rather it crumbles as it loses argument after argument from the 

feebleness of the magnetic fields (many times less than electric blankets) to the failure to 

induce cancers in experimental animals, to the weak, inconsistent and non-specific 

epidemiology.

This story not only reveals the difficulties many people have with quantitative reasoning, 

it also reveals some worrying problems about how research studies can be distorted by 

researchers and publishers. Artifacts such as reporting bias the selective use of 

statistics by investigators and publication bias the preference of journal editors for 

positive risk association reports over null findings make it tricky for the average citizen 

to make an informed decision from what she hears in the mass media.

Of the three hypotheses, the silicone breast implant story starts out with the most traction. 

The idea that an implanted foreign material can lead to conditions like cancer and 

connective tissue disease is highly plausible. Unlike with EMFs and FC, there are no 

good reasons for doubting this story ipso facto. Examples like Mariann Hopkins, who 

contracted health problems during the decade following her implant surgery, raised a 

compelling possibility of cause and effect. The added factors of the PDA's moratorium 

and Stan Chesley's mass tort litigation all conspired to build momentum for this 

hypothesis.

But, as becomes clear, this anecdotal logic doesn't hold up. Just because one event 

occurs after another for example the onset of connective tissue disease some years after 

getting silicone implants it doesn't mean that the second event is caused by the first. 

One must rule out coincidence the possibility that the women would have contracted 

the disease anyway and the only way to do this is with well-designed epidemiological 

studies.

When these studies found absolutely no link between silicone implants and connective 

tissues diseases or cancer, the stage was set for a collision between the legal and medical 

establishments. Over time, the original theory that silicone caused connective tissue
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disease was decisively defeated, but not before several corporations were brought to the 

brink of bankruptcy.

It was a fascinating experience to make these documentaries. I enjoyed the 

communication challenge of first engaging the audience, second helping viewers 

understand the key scientific issues and third, encouraging the audience to weigh the 

"relevant" scientific evidence before reaching an informed decision.

But interesting though it was to make these films, I increasingly found my "debunking" 

strategy limited. For as intriguing as the question of whether a particular controversy 

held up under scrutiny was the puzzle of why people seemed to hold such beliefs in the 

first place, and why they would cling to their beliefs in the face of contrary scientific 

evidence. As I would realize, this psychological dimension was an integral part of the 

story of modern environmental and health controversies. In the next project such 

psychological factors take center stage.

Page 110



Communicating Controversy Jon Pal/reman

Project Two:

The Social Science of Hopes and Fears
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Chapter 8: Introduction to Project Two

In 1997,1 set out to make a documentary about nuclear energy. The film's premise was 

mischievous and contrarian: it sought to ask why the US had turned against a form of 

energy that had once appeared so promising. The program, "Nuclear Reaction, " to be 

broadcast on Earth Day, would so enrage some anti-nuclear activists that the film itself 

became part of the controversy.

As with my previous films, I was interested in separating fact from fallacy and I intended 

to challenge the audience's beliefs with hard evidence. I soon realized that most people's 

perceptions of nuclear technology were highly resistant to change. A huge gulf appeared 

to separate the objective risks of adverse nuclear events, as calculated by nuclear 

engineers, and the ways in which the public perceived those risks. For some areas like 

nuclear waste, the gulf was indeed so large that it convinced me that, practically 

speaking, perceptions loom as large as the objective risks themselves.

This revelation would lead me to explore the academic social science literature on risk 

perception and risk communication (Pidgeon, Kasperson & Slovic, 2003; Slovic. 2000; 

Jenkins-Smith & Silva, 1998; Kahneman, D, Slovic, P & Tversky, A., 1982; Gilovich, 

Griffin & Kahneman, 2002; Renn & Levine, 1991) and incorporate certain insights and 

findings into my documentaries. The basic conclusions of this research tradition are as 

follows. Over tens of thousands of years, our brains evolved short cut methods, so-called 

"heuristics," to quickly size up novel situations in order to avoid dangers and seek 

rewards. The most well known of these heuristics are known as representativeness, 

availability and anchoring59. These short cuts, while once useful for survival, are not

Heuristics are intuitive mental strategies that humans use to navigate the world. Representativeness 
relates to the tendency to classify people and things according to how they resemble a stereotype. Most 
people intuitively think that like goes with like; in other words that big effects (e.g. the atomic bomb) are 
brought about by big causes (e.g. the wartime Manhattan Project). Most people believe this to be true for 
benefits as well as risks. Studies of craps shooters, for example, show they roll the dice gently to get a low 
number and throw them harder to get a high number (Hanslin, 1967). Availability refers to the ease with 
which people can summon up a salient example say a terrorist act or an asteroid hitting Earth and how 
this imagined example influences perceptions of likelihood. Anchoring refers to the large biasing effect of 
the initial framing of a scenario. In numerous experiments, psychologists have shown that these and other 
heuristics can lead people into substantial errors.

Page 112



Communicating Controversy Jon paifreman

always accurate at parsing the risks and benefits of modem life. Worse, in a modern 

society, any perceived risks may be amplified or attenuated by interested actors (e.g. 

advocacy groups, corporations, and lawyers) and by the media. In this climate, it is 

possible for hazards that are not very dangerous to seem incredibly frightening and for 

lethal hazards to appear relatively benign.

I can't over-emphasize the significance of this finding. According to these researchers, 

the statistical probability of danger, the "number" that is so crucially important to an 

expert, may only be marginally important to a layperson thinking about a new threat. 

Much more important to most people are the aforementioned heuristics that tell how 

memorable or representative a risk event is together with a series of qualitative 

attributes of the alleged risk (for example, is the risk voluntary, is it potentially 

catastrophic?) Also important are the characteristics of the scientists, regulators, and 

corporations in control of the situation; for example, are they trustworthy and competent?

My "nuclear experience" would convince me that these social scientists were right. 

Communicators not only need to know the likelihood and consequences of an adverse 

event (risk assessment); they also must understand how human beings think about those 

events (risk perception). The implications had important implications for media 

communicators, scholars of mass communication and policy experts. I would apply this 

insight to future programs such as Last Battle of the Gulf War and Harvest of Fear.
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Chapter 9: Example One: FRONTLINE: Nuclear 
Reaction. [60'] (First broadcast April 22, 1997)

Storv Background

In the late 1930s, scientists discovered an astonishing new form of energy that emanated 

from the nucleus of a rare uranium isotope, U235. This discovery led to the top secret 

Manhattan Project, in which scientists designed, constructed, and tested an atomic bomb 

(Rhodes, 1988). On that fateful day of the Trinity test in July, 1945, the scientists knew 

they were unleashing a force of mythic proportions. Physicist project leader Robert 

Oppenheimer paid homage in the words of a Hindu god, 'Wow / am become death the 

destroyer of worlds " (Rhodes, 1988, p. 676). A few weeks later, the US bombed 

Hiroshima and Nagasaki, demolishing those cities.

By 1951, American scientists had figured out how to harness the same nuclear power that 

had destroyed Hiroshima and Nagasaki and use it to generate electricity. It was, the 

physicists argued, a dream form of energy. Nuclear power was compact: a table-sized 

assembly of rods could produce enough electricity for a small city for between one and 

two years. It was also "clean," producing no air pollution. Engineers, politicians, and 

writers were awed by the power of the nucleus. Atomic Energy Commission (AEC) 

Chairman Admiral Lewis Strauss predicted that by the 1970s nuclear energy would be 

"too cheap to meter" (Strauss, 1954). Nuclear powered submarines were built that could 

travel the depths of the oceans for more than a year without refueling (they had to come 

up for food and water, but not energy). There were even plans to build a nuclear powered 

spy plane that could stay aloft for weeks. Glen Seaborg, the discoverer of plutonium (and 

a later AEC Chairman), argued that one day nuclear powered space crafts would ferry 

astronauts back and forth to Mars (Seaborg & Corliss, 1971).

The power of the nucleus was indeed mythical: offering on the one hand, a terrifying 

weapon that might destroy the planet, and, on the other hand, a plentiful energy source 

that might save humanity. Despite this awesome, conflicted image, initially the public 

does not seem to have been over-concerned about living in a nuclear age. At the peak of
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the "Atoms for Peace" campaign, around 1956 which led to setting up of the 

International Atomic Energy Agency fully half of the civilian articles about nuclear 

energy 'm Reader's Guide to Periodical Literature had optimistic titles (Weart, 1988, p. 

301). In 1957, Walt Disney even brought out a show entitled Our Friend the Atom 

(Haber, 1956) that was shown on television and in schools.

Throughout the 1960s, there were still few news articles about nuclear reactors, even 

following the October 5, 1966, meltdown of the Fermi-I breeder reactor located at 

Laguna Beach near Detroit. Even though this was a serious accident (Scott, 1971), 

according to historian Spencer Weart, "the press scarcely noticed." (Weart, 1988, p. 

301). Even in the early 1970s, much television news coverage remained either neutral or 

positive. A CBS piece in 1972 discussed the potential of fast breeder reactors (Cronkite, 

1972) and the 1973 oil crisis provided a financial incentive for backing nuclear power to 

ensure energy independence (Chancellor, 1973). But as the 70s wore on, the public 

image of civilian nuclear power became steadily more and more negative. This was 

driven by popular culture, by anti-nuclear advocacy and by adverse nuclear "events."

From the beginning there had been two potentially disturbing elements of nuclear 

mythology: one its mutagenic potential, the other its raw power.

Radiation had long been known to cause cancer, a dread disease. Scientists had also used 

it to induce mutations in laboratory insects like fruit flies and also in plants. Movies like 

Godzilla and Them had revealed audience's dark fascination with radiation's capacity to 

transform life. The BBC science fiction series Doomwatch (Dudley, 1970-72), for 

example, had a 1972 episode about the effects of dumping radioactive waste in the ocean 

near a coastal village. Fish grew large and fisherman turned into violent monsters.

As for the atom's raw power, by 1970 most people had seen truly terrifying images of H- 

bomb tests and heard about the problem of nuclear fallout. It was not a huge step to 

imagine that a nuclear reactor too might explode and spread radioactive "fallout"

Page 115



Communicating Controversy Jon Paifreman

everywhere. The 1977 television movie Red Alert (Hale, 1977) took up this fear, 

portraying a scenario where there is a simultaneous explosion of every reactor in the US.

It also turned out that not all physicists were supportive of nuclear energy. In books 

(Gofman & Tamplin, 1971), articles (Sternglass, 1969a; 1969b) and a TV documentary 

(Powers that Be, 1971), three renegade AEC scientists: Gofman, Tamplin, and Sternglass 

raised concerns about radiation risks. Around the early to mid 1970s also, environmental 

groups like the Sierra Club and Public Citizen, a group started by activist Ralph Nader, 

discovered that nuclear issues had the potential to resonate with the public (Weart, 1988: 

327; Cronkite, 1975). Once nuclear technology came under scrutiny, the press began to 

cover nuclear safety incidents, such as the NRC's decision on January 29, 1975 to shut 

down 23 reactors for crack inspections (Cronkite, 1975).

As viewers began seeing television coverage of nuclear accidents, (see, for example, the 

1976 Browns Ferry incident (Walters, 1976), and protests by communities opposing the 

building of new reactors, (for example, at Seabrook, New Hampshire (Mudd, 1977)), 

nuclear technology started to acquire a negative image. Then, two events occurred that 

would tip the balance of perception firmly into the dark side of nuclear mythology.

In 1979, an accident at the Three Mile Island (TMI) nuclear plant located near 

Harrisburg, Pennsylvania, resulted in a partial meltdown of one of the reactors (Cronkite, 

1979). Hundreds of TV reports, articles and a series of books recorded this landmark 

event (Ford, 1982; Gray, & Rosen, 1982; Perrow, 1984; Rees, 1994). While there was no 

significant release of radiation, the event was a public relations nightmare for the nuclear 

industry. It also called into question the competence and openness of the scientists, 

administrators, and regulators running the technology. By coincidence, The China 

Syndrome (Bridges, 1979), had been released two weeks earlier. This film, which 

starred Jane Fonda and Michael Douglas, portrayed a secretive and evil nuclear 

establishment, willing to kill to cover up its mistakes. The film's message that a nuclear 

reactor had the potential to "blow up" in a catastrophic accident, acted as a powerful 

amplifier of the fears induced by TMI.
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Experts regard TMI and the media fallout as a turning point that marked a loss of public 

trust in nuclear energy60 . From this point on, TMFs plant's gigantic cooling 

towers which looked imposing, mysterious, sinister, and dangerous would become the 

most common pictorial representation of nuclear reactors. I myself would use these icons 

in my film. I did this fully knowing that they were just cooling towers, used by non- 

nuclear as well as nuclear plants, and fully aware that the gas venting from the top was 

not radiation but water vapor.

Worse was to come. In 1986, a reactor in Chernobyl, located in the then Soviet Republic 

of Ukraine, experienced the worst nuclear accident in history, leading to a fire that spread 

radioactive cloud across neighboring Byelorussia, Poland and the Baltic Republics. 

Within days, the radioactive mist drifted beyond Soviet borders and spread across most of 

Europe causing nervousness and fear (Jennings, 1986). Some 135,000 Ukrainians had to 

leave their homes and thousands of local children later developed thyroid cancer. To 

make matters worse, the Soviet Union handled the disaster with a mixture of secrecy and 

incompetence, first suppressing news for four days, then playing down the damage.

The accident generated dozens of TV news segments and hundreds of popular articles, 

from Readers Digest (Elliott, 1987) to Newsweek, which called nuclear energy "a bargain 

with the Devil." (Newsweek, 19S1). National Geographic sent photographers to 

document the devastation (Cobb, 1989; Edwards, 1987; Edwards, 1994), which 

established new negative symbols of nuclear power. The Chemobyl disaster inspired 

dozens of books (Read, 1993; Yaroshinkaya, 1993; Ford, 1986; Medvedev, G., 1991. 

Medvedev, Z., 1990; Marples, 1988; Mould,, 1988), a novel (Pohl, 1988) and a play 

(Gubaryev, 1987).

fin
Even before TMI, the nuclear industry had been depicted in films as untrustworthy and conspiratorial. 

The real life and death of Karen Silkwood, a worker in a plutonium processing plant, inspired several 
movies. Her death from cancer in 1974 turned her into the first nuclear martyr, at least according to the 
1980 Time-Life movie The Plutonium Incident and the 1983 movie Silkwood, directed by Mike Nichols.
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The vivid and relentless coverage of the accident changed public perceptions of nuclear 

energy around the world. A number of European countries Italy, Sweden, Germany, 

and Austria  subsequently voted to phase out nuclear energy. Was this strong nuclear 

reaction to Chernobyl justified? In 1991, the Vienna-based International Atomic Energy 

Agency convened a working group to assess the effects of the Ukrainian accident. Their 

report (IAEA, 1991) concluded that there were some 32 confirmed deaths as a result of 

initial accident and a modest increased risk of cancer for people in the most affected area 

somewhat greater than for the Hiroshima survivors. It also noted that there was a large 

rise in thyroid cancers a treatable form of cancer in children in the surrounding area. 

This had occurred because the local population was iodine deficient and the children's 

bodies had absorbed a radioactive isotope of Iodine in the fallout. Terrible though this 

was, nuclear proponents (Cohen, 1990) argued that it was certainly not the worst 

industrial disaster ever. Chemobyl, they maintained, was not in the same league as, for 

example, the chemical accident at Bhopal, India, which resulted in 2,500 deaths and 

countless secondary lingering health effects.

Nuclear energy's defenders (Seaborg & Corliss, 1971; Cohen, 1983, 1990; Waltar 1995; 

Reynolds, 1996) used such arguments in impassioned books aimed at winning back the 

hearts and minds of the public. But their efforts to argue the pluses of nuclear 

energy from safety to clean air were largely unsuccessful. After Chernobyl, the US 

mood remained decidedly anti nuclear.61

In the absence of new accidents, the focus of many nuclear stories in the 1990s concerned 

nuclear waste (Brokaw, 1992c). Nuclear fission produces intensely hot and radioactive 

"leftovers" that need to be stored safely and securely for tens of thousands of years. 

After three decades of nuclear energy, there was a backlog of such waste sitting at 

nuclear reactors looking for a home. Over the years, all kinds of schemes had been 

proposed from ocean dumping to firing the waste into space, but by the 90s, engineers

61 Opinion researchers such as Anne Stouffer Bisconti have reported that public approval of nuclear energy 
increases after energy shortage events (such as blackouts) and decreases with fears of terrorism. Her data 
shows that despite the negative image, over half of the US population continue to see a continued role for 
nuclear energy (see her reports posted on the Nuclear Energy Institute website at www.nei.org .)
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and scientists had settled on the idea of permanent geological burial a repository. At 

the time I started production, there was a growing political fight to build a high level 

waste repository at Yucca Mountain, a desert location about 80 miles from Las Vegas, 

Nevada.

The Documentary: Challenges and Approaches

This was an extremely difficult film to produce. First, I realized that any positive nuclear 

message might be extremely unpopular and that I could be the subject of vitriolic attack 

from committed anti-nuclear groups. Second, it was not immediately clear how to turn 

this topic into a narrative. Even though the subject has a history, I realized that the topic 

was so large and mythical that it would be difficult to find a human story to hang it on. 

The subject of "changing US attitudes to nuclear energy" wasn't so much a story as an 

essay. An essay needs an essayist. After some investigation, I settled on a well-known 

writer called Richard Rhodes who might fit the bill. He had written a Pulitzer-prize 

winning book on the history of the Manhattan Project, The Making of the Atomic Bomb 

and knew a good deal about nuclear energy. Rhodes, therefore, not only possessed some 

credentials that justified his presence hi the film, but he was also an ordinary human, an 

"everyman" figure that the audience could identify with.

This did not mean that the documentary would be authored by Richard Rhodes. I would 

still (with Richard Rhodes collaboration) plan the sequences, direct, produce, and write 

the script. But I would design the film as Richard Rhodes' personal essay on our nuclear 

dilemma. Rhodes agreed to participate, although he made it clear that he had no 

experience of conducting interviews with highly skilled partisans like Ralph Nader. As it 

turned out, I would conduct all but one of the interviews.

I now set about finding the ingredients for the film. I needed to place the topic in an 

historical context, which required archival materials and feature films. I needed to 

explain some basic nuclear physics and radiation biology, which implied gaining access 

to the plants and commissioning animations. I wanted to contrast US attitudes to the 

technology with those in some other countries, which involved setting up foreign filming.
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Starting out, I had a strong sense that the public had been receiving a distorted picture of 

the risks and benefits of this technology and that with better information, some people 

might modify their views. But I soon became aware that persuading people to abandon 

some of their nuclear beliefs might be extremely difficult.

Hooking the Audience

Unlike the films so far discussed, there were no active nuclear controversies in play. 

Ever since Three Mile Island, the nuclear industry had maintained a low profile. There 

was, however, a fair amount of media interest in the issue of radioactive waste disposal. 

The notion of burial, I realized, gave me a way to frame the program. I was, after all, 

telling the story of the rise and fall of a technology, and needed to depict visually the 

looming "death" of nuclear power. I decided to start the program in Yucca Mountain, the 

place where the US government hopes to bury the nuclear waste, because it would offer a 

symbol of a radioactive graveyard. This in turn would lead Rhodes to ask the question: 

how did we get here?

FRONTLINE: Nuclear Reaction 
IN 01:00:07:12 OUT 01:02:07:03

RICHARD RHODES: No technology in history has generated more passion.

PROTESTERS: Hey. hey! Ho, ho! We say the mikes have go! to go! Hey, her' Ho, ho! 

We say the nukes have got to go! Hey, hey! Ho, ho!

RICHARD RHODES: No technology in history has evoked such suspicion and fear.

MARY OSBORN: It is the most evil, most health-degrading type of energy that there is. 

It's just the stupidest way I ever heard of to just boil water to generate electricity.

RICHARD RHODES: America's nuclear power industry is failing: crippled by public 

opposition, mounting costs and a politically intractable nuclear waste problem. Its critics 

have already declared victory.
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ERIC EPSTEI1N: Nuclear power's dead. There will not be another nuclear power plant 
built here ever. I mean, there, there, it's nothing that we really have to argue about 
Nuclear power is unsafe, it's uneconomical and it's opposed by an overwhelming majority 
of Americans. The citizens distrust the technology. Wall Street distrusts the economic 
gamble. Nuclear power is dead. It's over. It's that simple.

RICHARD RHODES:: If the critics are right, the final resting place for the waste from 
four decades of commercial nuclear power may well be here, buried under a remote 
stretch of the Nevada desert called Yucca Mountain.

I'm Richard Rhodes. I spent 15 years studying the history of nuclear energy I wrote 
about it in my book, "The Making of the Atomic Bomb." 1 find it extraordinary that half a 
century after the discovery of this new7 source of energy. 1 am standing on what may 
become its burial ground.

The program is underway and has posed the central question: how did the nuclear dream 

end up in a radioactive waste dump in Nevada? After showing the powerful footage of 

the first test in Alamogordo, New Mexico and the haunting shots of Hiroshima and 

Nagasaki, the film reminds viewers that the original vision of civilian nuclear energy 

was mostly positive. Nuclear energy's supporters are mostly middle-aged nuclear 

engineers. Theirs was once a dynamic field, now it's almost defunct. The audience 

meets one, Albert Reynolds.

o
FRONTLINE: Nuclear Reaction 

IN 01:04:31:29 OUT 01:06:35:23

ALBERT REYNOLDS, Professor of Nuclear Engineering, University of Virginia: It
was a very exciting field. We thought it would be the leading method of making 
electricity throughout the world. You have a very small amount of space, 12 feet tall and 
12 feet in diameter, and you produce enough electricity to run a large city in that small 
space. So the energy source is extremely concentrated, which is one of its great benefits.

The film continues with some more archival sequences.

NEWSREEL ANNOUNCER: This new type oj power reactor supplied citywide the 
kind of energy which will someday power man's factories.
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RICHARD RHODES: But this rosy view of a nuclear future always had to compete 
with darker images, from terrible explosions and the end of civilization to nightmarish 
mutations induced by radiation run amok.

ACTOR: ["The Beginning of the End"] Do not panic! Do not panic!

But in the 70s, nuclear power started to attract enemies that were well organized and 

determined.

FRONTLINE: Nuclear Reaction 
IN 10:06:35:23 OUT 01:08:43:05

RICHARD RHODES: By the 1970s nuclear power had become a political target. Its 
leading critic was Ralph Nader.

RALPH NADER: The Atomic Energy Commission is licensing unsafe reactors 
operating near major metropolitan areas and that they clearly have been aware of this lack 
of safety. The press wasn't critical. The Congress bought into the Atomic Energy 
Commission party line. There was a huge tax payer-funded propaganda for how good 
nuclear power was, going right into the high schools and elementary schools in our 
country with traveling road shows. The scientific community was pan of the industry 
itself and there was no outside critique. There was no government critique. And there was 
secrecy above it all.

RICHARD RHODES: Then, in 1979, came Three Mile Island.

WALTER CRONKITE, CBS News: [March 30. 1979] Good evening. The \\-orldhas 
never known a day quite like today. It faced the considerable uncertainties and dangers 
of the worst nuclear power p/ant accident of the atomic age.

RICHARD RHODES:: It seemed to confirm our worst fears, that in trying to exploit 
nuclear fission, we had opened a Pandora's box. A series of technical and human errors 
led to a partial meltdown of one Three Mile Island reactor. The accident riveted America. 
Nothing would ever be the same.

While no one was injured or killed in the accident, the experience helped forge a 
generation of hardened anti-nuclear activists like Eric Epstein and Mary Osbom. They're 
convinced beyond doubt that nuclear energy is dangerous, that it kills people in an 
invisible and insidious way. They want to wipe it off the face of earth.
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ERIC EPSTEIN, Three Mile Island Alert: I don't trust these people. These people got 
away with murder. They killed people. And you know, radiation is difficult to pin down. 
It's not like I put a gun to your head and shoot you. You know, with radiation it's going to 
be difficult to determine, you know, if a certain disease was caused by it.

This raises the issue of people's beliefs and perceptions. In an unusual move for a 

documentary, the film now shows a sequence with an opinion researcher conducting a 

focus group. This is a technique I would later use in other programs. The moderator, 

political scientist Hank Jenkins-Smith, asks the group to make associations with nuclear 

power.

FRONTLINE: Nuclear Reaction 
IN 01:08:54:04 OUT 01:09:23:27

HANK JENKINS-SMITH, Director, Institute for Public Policy, University of New 
Mexico: [to focus group] Let's go back now to your word association, associated with 
nuclear power, and I want to just go around the table and we'll start with Leo and go that 
way. What's your first image?

1st FOCUS GROUP MEMBER: Disaster.

HANK JENKINS-SMITH: Disaster? David what's your first image?

2nd FOCUS GROUP MEMBER: The first image I had was trouble.

HANK JENKINS-SMITH: Trouble?

3rd FOCUS GROUP MEMBER: Disgusting.

4th FOCUS GROUP MEMBER: My first thought was dangerous.

5th FOCUS GROUP MEMBER: The first thing I thought of was radiation.

All in all it doesn't look good for the nuclear industry.

With the scene set, the film now sets out to challenge people's beliefs with facts and 

knowledge. For it turns out that much of what is popularly believed about nuclear energy
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and radiation is incorrect. Radiation biology is a mature, century-old, scientific discipline 

incorporating exquisitely sensitive measurement techniques. Radiological experts work 

for the most part in medical settings where radiation is used in metabolic studies (where 

radioactive isotopes are used to help track a substance in the body) or for imaging62 .

Radiation biologists and health physicists measure radiation in small units called 

millirems. As with any toxin, the dose makes the poison. At high doses, ionizing 

radiation can break chemical bonds and cause cancer., and worse besides. The film 

explains that a very large dose hundreds of thousands of millirems  kills people 

immediately through acute radiation poisoning. Some of the firefighters at Chernobyl 

received doses hi the 200,000 to 600,000 millirem range and died in this way. Below 

200,000 millirem, people no longer get acutely sick as a result of radiation exposure. 

They are, however, at an increased risk of some time in the future developing cancer.

Much of what's known about the long-term health effects of radiation was learned in the 

aftermath of Hiroshima and Nagasaki. In one of the largest studies ever conducted, some 

90,000 Japanese bomb survivors were followed up for 50 years to see if their cancer rates 

increased and whether they passed on genetic mutations to their children (Neel, 1994). 

Much to the scientists' surprise, there was no increase in inherited mutations. Despite 

science fiction films such as Godzilla, this fear proved unfounded. On the other hand 

cancer rates did increase, especially among those victims exposed to more than 10,000 

millirems. But not by as much as most people would think.

Of those 90,000 exposed Japanese people, about 8,000 of them developed cancer. Based 

on what scientists know of the rest of the Japanese population, scientists would have 

expected about 7,500 of them to acquire cancer anyway. In other words epidemiology 

reveals 8,000 cancers over 50 years, instead of the expected 7,500. The long-term effect 

of the atomic bombs, therefore, is an extra 500 cancers (Ropeik & Gray, 2002, p. 288).

ft)
Radiation workers in health settings have struggled to free themselves from association with the nuclear 

industry. The powerful imaging technique now called Magnetic Resonance Imaging was originally more 
accurately called Nuclear Magnetic Resonance (because it involved atomic nuclei) but the term was 
dropped to avoid scaring patients.
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The number is far less than most people expect and this sets up a conflict in their minds. 

500 cancers don't seem to adequately "represent" the full awfulness of the event.

The metaphor of Hiroshima and Nagasaki is of a truly unspeakable and deadly act 

causing devastation, contamination and lingering death. This, incidentally, is the 

metaphor used by people who live in the Three Mile Island area, some of whom who 

believe they survived a Hiroshima like disaster.

FRONTLINE: Nuclear Reaction 
IN 01:11:56:18 OUT 01:13:33:23

JOYCE CORRARDI, Concerned Mothers and Women: At the time of the accident, 
we left the area and when we got to my mother's home, my son went into the bathroom 
and threw up. He had thrown up a vile, green slime. There was no other way to explain it 
but that-- no food, just heavy, thick mucous. And it was the color of a commercial 
cleanser. Approximately six months later, some doctors came in who dealt with the 
victims from Hiroshima and Nagasaki in Japan. I told them the story about my son and he 
said, "Well, that's a classic case of radiation sickness poisoning."

RICHARD RHODES: But Moulder is skeptical because the dose at Three Mile Island 
was so much lower than Hiroshima.

JOHN MOULDER: In the case of Three Mile Island, it makes no sense whatsoever. We 
have a very good idea what the doses to the population were around Three Mile Island. 
Most of the population got something in the neighborhood of 2 to 10 millirem. To get 
radiation sickness, you need 200,000 millirem.

RICHARD RHODES: But could the authorities have lied about the amount of radiation 
that was released?

JOHN MOULDER: There is no way in a technological society you could conceal 
radiation exposures that high. A dose high enough to cause radiation sickness would, for 
example, have fogged common photographic film for hundreds of miles. Any 
photographer would have noticed it. Any hospital that did X-rays would have noticed it. 
Any dental studio would have noticed it.

That would be a pretty big cover-up. The Environmental Protection Agency, the Nuclear 

Regulatory Agency, and the local Boards of Health all agreed that extremely small levels 

of radiation were released in 1979, less than 10 millirems (NRC, 2004).
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But, say critics, even small amounts might cause harm. Since the additional risk is 

imposed, people have a right to be outraged at the extra risk. But this belief must cope 

with another complicating factual issue background radiation. Rhodes now gives the 

audience a primer in basic radiation exposure. And it's surprising. The average 

American gets about 350 millirems of radiation each year from nature  that's 15 times 

what was released at TMI and most of it is unavoidable. Here's how it breaks down. 

Cosmic rays shower down on us from outer space, giving us about 30 millirems per year. 

If you live at higher altitudes, like Denver, you get 60 millirems. Then, there are the 

rocks beneath our feet. Since the beginning of time, radioactive elements in the Earth's 

crust have been decaying, giving off radiation. Because our building materials come out 

of the ground, they're slightly radioactive, giving us about 10 millrems a year. Some 

materials like granite give more. New York's Grand Central Station, for example, emits 

hundreds of millirems per year. We get about 50 to 80 millirems each year from medical 

sources like CAT scans and X-rays. And another 30 millirems or so conies from within 

our bodies. But there's one source of radiation larger than all of these combined. The 

viewers learn about it through the bizarre story of a nuclear worker, one Stanley Watras.

FRONTLINE: Nuclear Reaction 
IN 01:15:32:27 OUT 01:19:16:24

RICHARD RHODES: A few years after the Three Mile Island accident. Watras. an 
engineer, was helping bring eastern Pennsylvania's Limerick reactor on line. Watras 
showed us what happened next.

STANLEY WATRAS: All the alarms went off. Sirens went off. Red lights went off. It 
came out on a digital display that 1 was highly contaminated throughout my entire body. 
So, obviously, that kind of set me back.

RICHARD RHODES: Watras was decontaminated and went home. The next day it 
happened again. It happened for 2 weeks.

TECHNICIAN: You again?

STANLEY WATRAS: Yeah. Same old, same old.
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TECHNICIAN: Come on over here. Let's see what we've got. 

STANLEY WATRAS: Okay.

RICHARD RHODES: Watras didn't seem to be picking up radiation in the plant, so 
eventually he persuaded the health physicists to check out his home.

STANLEY WATRAS: They took air samples, little grab samples. It was the standard 
norm back in 1984. They took these samples down to the chemistry lab and they found 
out that it was that the place was highly contaminated with background radon radiation.

RICHARD RHODES: Radon-- it had long been known as a danger faced by uranium 
miners. It's a gas produced by decaying uranium in the soil. But no one suspected that 
significant amounts built up in houses. Ironically, Watras had been carrying radiation 
from his house to the Limerick plant, not the other way around. While few homes have as 
much as Watras's, radon collects in all our basements, sticks to all our furnace filters and 
air vents. How does this source compare with what we get from a nuclear power plant?

JOHN MOULDER, Medical College of Wisconsin: Well, a typical house in the United 
States, the annual dose from radon is about 200 millircm. compared to, for the average 
person in the United States, the dose they get from nuclear power is a small fraction of a 
millirem. The annual dose from radon is hundreds of times bigger, probably thousands of 
times bigger. What dose would somebody get if they were living 24 hours a day. 365 
days a year, at the closest part of the boundary fence? That's not very realistic, but that's 
beside the point. They would get a couple of millirem per year. It'd be very small 
compared to the background radiation.

RICHARD RHODES: And ironically, the area around Three Mile Island is 
exceptionally high in radon radiation, four times the national average, yielding 800 
millirems per year. This fact leads nuclear physicist Bernard Cohen to a startling 
conclusion.

BERNARD COHEN, Professor of Physics, University of Pittsburgh: As a result, 
people living in that area get more radiation from radon in their home everyday than they 
got in total from the Three Mile Island accident.

This is a pretty devastating piece of evidence. Local residents, traumatized by the TMI 

accident, have been actively monitoring the plant since 1979 with Geiger counters63 . But

In a smart move, the local utility provided the Geiger counters free of charge to the concerned citizens. 
This provided transparency that partly obviated the need for trust. Since people could make their own 
measurements they not only felt safer but more empowered. This idea of long-term monitoring is a 
powerful way to help ground controversies in a common language of measurement.
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remarkably, many like Linda Braasch have not taken the logical step and tested their own 

houses tested for radon.

LINDA BRAASCH: I have not had my house tested and perhaps I will some day, but I 
don't look at it as it's not a- it's not a man-made it's not a man-made thing. Radon is 
part of seeps in through it's in the din. It's in the it seeps in through our homes. And 
we've been building homes for many, many, many, many, many, years and my_ and my_ 
you know, where's my thinking wrong here?

This is extraordinary. In an effort to rationalize her behavior Linda Braasch is 

distinguishing between natural radioactivity and man-made radioactivity, something that 

defies scientific logic. Radiologically speaking, a millirem is a millirem wherever it 

comes from.

If radiation is one part of our nuclear fear, a second part lies in a gut concern that a 

nuclear reactor can explode like a bomb. Here the science is much less certain. It is, 

practically speaking, impossible to wait for hundreds of years, collect empirical data on 

reactors, and demonstrate risks that way. Nuclear experts, therefore, base safety 

estimates of nuclear reactors on statistical models. While engineers try to incorporate the 

latest science into their models and learn from each "mistake," the experts cannot provide 

"certainty," only probabilities. They cannot reassure people that there is no risk. They 

cannot even accurately estimate how big or small a risk is. This makes thinking about 

reactor accidents a classic case of "reasoning under uncertainty" (Kahneman, Slovic, & 

Tversky, 1982; Friedman, Dunwoody, & Rogers, 1999) and as such it is subject to human 

heuristics and biases. For example, the public has to decide whether or not to trust the 

people in charge. But why should they? Especially after TMI and Chernobyl.

The disaster at Chernobyl is a prime example of the availability heuristic in action 

(Tversky & Kahneman, 1973). After Chernobyl, everyone has an available image, a 

salient exemplar, of how bad a reactor accident can be. Chernobyl also shows how 

statistical models can fail to capture all the things that can go wrong. First, Soviet 

operators carried out an illegal experiment which caused an unimaginable accident, 

leading to a meltdown, which set the graphite moderator on fire. When it was over, a
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large part of Ukraine was contaminated and uninhabitable. In the program, Ralph Nader 

well captures our primal fear of exposure to an invisible toxin:

There's nothing deadlier than a long-lasting, highly toxic ingredient that does not 
challenge your sensory perceptions because you can't see it, smell it, taste it or 
otherwise defend yourself against it. And you can see that around Chernobyl 
now. You've got all these villages and towns that have been abandoned, with the 
creaking doors swinging in the wind and abandoned buildings. [FRONTLINE: 
Nuclear Reaction: 01:21:51:00}

It's hard to fight images of an abandoned, contaminated city. But the film's nuclear 

proponents try, saying it's unfair punish the nuclear industry for Soviet incompetence. 

Western reactors, they argue, are built to quite different standards than Soviet ones; they 

use water not graphite as a moderator64 and the core is shielded inside a massive steel and 

concrete "containment" dome. In the program, nuclear engineers claim that radioactive 

material would not leak out of a modern western light water reactor, even if a serious 

accident occurred. These nuclear proponents hope that this argument, plus the 

surprisingly low death toll at Chernobyl as compared to Bhopal, will counteract the 

images of Chernobyl's aftermath. But such facts are no match for the intense fear 

Chernobyl induces.

The program now starts to focus explicitly on the disconnect between facts and feelings. 

The facts imply one thing, nuclear perceptions another. In the abstract, the facts are 

reassuring. While more than a thousand people have been killed in chemical plant 

accidents in America during the past 40 years, only four people have died in the nuclear 

industry; they died following a steam explosion in a 1986 accident. Nuclear power also 

has favorable environmental characteristics as compared with other energy generating 

technologies. Burning coal, for example, generates air pollution, acid rain, greenhouse 

gases and cancer-causing chemicals, but little protest or fear. And since coal contains

64 A moderator slows neutrons, thus increasing their chance of their splitting U235 nuclei. If a light water 
reactor overheats for any reason the water evaporates, thereby removing the moderator and shutting down 
the nuclear chain reaction. Even though a light water reactor (LWR) cannot "runaway" like a Chernobyl 
type graphite reactor, western LWRs can still get hot enough to "melt down." While most of the radioactive 
material would, engineers say, be contained, there are no guarantees that some will not escape.
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radium, a coal plant actually emits much more radioactivity than a normally operating 

nuclear plant.

But such abstract facts do not seem to reduce nuclear anxiety. The failure of nuclear 

energy and by extension of other new technologies can only be explained with 

reference to human psychology. The documentary now passes from a consideration of 

ontology (the way the world is) to epistemology (our knowledge and thoughts about the 

world). And the program uses Homer Simpson to help bring the point home about where 

nuclear imagery comes from.

n
FRONTLINE: Nuclear Reaction 

IN 01:28:51:00 OUT 01:30:36:26

RICHARD RHODES: Where do our perceptions come from? Why do we perceive this 
technology to be dangerous rather than safe?

HANK JEINKINS-SMITH: [to focus group] What was the source of the knowledge that 
you have, the ideas that you have, the impressions that you've gotten about nuclear waste 
and nuclear power?

1st FOCUS GROUP MEMBER: Oh, I think that the very little that I know I probably 
heard on the news.

HANK JENKINS-SMITH: Okay.

1st FOCUS GROUP MEMBER: / don't know very much.

2nd FOCUS GROUP MEMBER: I've heard stitj) on the news and read if in /he paper 
and watched T. V. programs based on what could happen, you know, in Hollywood.

3rd FOCUS GROUP MEMBER: Television news, newspaper, public television.

RICHARD RHODES: Scientists like Hank Jenkins-Smith have clone extensive studies 
of the ways ordinary people think about nuclear power.

HANK JENKINS-SMITH, Director, Institute for Public Policy, University of New 
Mexico: Most of what we know as a population about nuclear power and nuclear stutt in 
general is an amalgam of images of nuclear war, in some cases the potential benefits, the
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technologies that can be harnessed, the energy that can be produced, but mostly images 
that are quite negative. Think about popular culture, which is one of the great deliverers 
of information about most concepts right now.

INTERCOM: ["The Simpsons"] Problem in sector 7G. 

MONTGOMERY BURNS: 7G? Good God!

HANK JENKINS-SMITH: These bits and pieces of popular mythology feed the way 
that people understand facts about these things.

HOMER SIMPSON: Huh? Noise!

HANK JENKINS-SMITH: Most times, if you ask people, they'll say they really don't 
know a whole lot. But they still have a point of reference and that is sort of all these 
vague linkages to awful events.

HOMER SIMPSON: Oh, it's my problem! We're doomed! 

INTERCOM: Section 7G is now being isolated.

HANK JENKINS-SMITH: It's got enormous implications. It creates this dread 
association, the fear that the worst can happen.

What is Risk

As the audience now realizes, risk is a subtle concept.

The classic definition of risk, sometimes called risk assessment, is a formula: risk equals 

probability times consequences. Risk, in short, is a number: the probability of a bad 

event (entailing, for example, accidents and deaths) multiplied by the consequences of 

that event (say, the number of deaths or injuries) (Wilson & Crouch, 1982). The nuclear 

story had revealed, however, that risk embodies not just the probability and consequences 

of a real world event, but also how people know and think about that event. Social 

scientists have struggled for two decades to find a more inclusive definition of risk. 

Kasperson, for example, (Kasperson, 1992, p. 154) concludes that "Risk in our view, is in 

part an objective threat of harm to people and in part a product of culture and social 

experience. " Rosa succinctly defines risk as " a situation or an event where something of 

human value is at stake and where the outcome is uncertain" (Rosa, 2003, p. 56).
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The research literature on risk perception (Pidgeon, Kasperson & Slovic, 2003; Gilovich, 

Griffin & Kahneman, 2002; Slovic, 2000; Jenkins-Smith & Silva, 1998; Kahneman, 

Slovic, & Tversky, 1982) has discovered that human risk perceptions follow certain 

predictable patterns. The research finds, for example, that a highly improbable risk with 

a potential for a cataclysmic disaster (or an unbounded risk) seems to be much scarier 

than an every day risk with a high probability (e.g. car accident). Once people can 

imagine the possibility of a terrible catastrophe, simply telling them that it's very, very 

unlikely to happen has little effect. Humans are also much more concerned about risks 

that are imposed than risks that we enter into voluntarily (e.g. driving, smoking, obesity, 

bungee jumping). But if risks must be imposed, people feel better if benefits (jobs, 

community tax revenue, money, opportunity) accompany the risk than when no benefits 

accrue.

When complex technologies are imposed, the public tends to be much less scared if they 

trust the government officials, regulatory agencies involved rather than mistrust them. 65 

An especially powerful variable (one that can turn a controversy on its head) is need 

(Jenkins-Smith & Kunreuther, 2001). If a particular commodity or service is needed then 

people are much less likely to object than if it is not needed.66 Finally, new, 

transformative, hyped technologies (e.g. GMOs, nuclear reactors) are much more 

vulnerable to public fear than established familiar technologies.

Using a metaphor from communications, some researchers argue that any perceived risks 

may be amplified or attenuated by interested actors (Pidgeon, Kasperson & Slovic, 2003), 

such as advocacy groups, corporations, lawyers.. ...and, of course, the media. Since the 

media share lay heuristics and biases, it reports some risk stories such as catastrophes, 

much more than others, say, common diseases. In a classic paper, Combs and Slovic

65 Some US government agencies have very high approval ratings (USDA, PDA, NASA) and are seen, 
rightly or wrongly, as being mostly independent of corporate influence (Jenkins-Smith cited in 
NOVA/FRONTLINE: Harvest of Fear. p. 8 (see Appendix 2). Others, like DOE, NRC, DOD, enjoy much 
lower levels of public trust

As is argued below, one reason France has been able to sell a large nuclear energy program (about 75% 
of French electricity is nuclear derived) is the nation's complete lack of indigenous fossil fuel sources. A 
similar disconnect can be seen in the different reaction to GMOs shown by people western countries and in 
the developing world (see chapter 12).
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(1978) analyzed two newspapers for reports of various causes of death and found 

homicides, accidents and some natural disasters got heavy coverage whereas death from 

disease attracted light treatment. The newspaper's preferences correlated with lay 

perceptual rankings. Subsequent research has also found that the media's influence is 

quantitative as well as qualitative. Mazur's studies of the blanket coverage of Love 

Canal (Mazur, 1984) and of nuclear power (Mazur, 1990) found that continual exposure 

to a story raised public fears, independent of the specific coverage. In his words, 

""extensive reporting of a controversial technological or environmental project not only 

arouses public attention but also pushes it toward opposition." (Mazur, 1990, 295) and 

can do this, Mazur found, even when the reporting is balanced.67

One reason for this may be the existence of a cognitive asymmetry called the "risk 

ratchet." In a fascinating set of studies, researchers Hank Jenkins-Smith, Gilbert Bassett 

and Carol Silva have demonstrated that "good news" and "bad news" do not affect people 

to the same degree (Jenkins-Smith & Silva, 1998; Bassett, & Jenkins-Smith, 1994). Bad 

news tends to trump good news. A report that a risk may be "slightly greater than 

previously thought" is more effective at ratcheting up fears than a report claiming "a risk 

is slightly less than expected" is at reducing a perception of risk.

Risk perceptions, it appears, have as much to do with feelings as facts and this partly 

explains why Americans and many Europeans have increasingly turned against nuclear 

energy.68 Nuclear energy embodies many of the elements potentially cataclysmic 

disaster, lack of trust, and lack of control that generate powerful risk signals. The

67 In a recent extension of their work called Support Theory, Tversky and Koehler (1994) argued that 
people do not judge risks but rather descriptions of risks. Two different descriptions of the same event will 
elicit different probability judgments. For example, the statement 1,000 people will die in an earthquake 
may appear more likely than 1,000 people will die in a "natural disaster" (Gilovich, Griffin & Kahneman, 
2002, p. 474). This suggests that the media, which chooses and characterizes risks, has a critical role. 
Worse, as has been mentioned, the media is under pressure to tell a story in as simple and dramatic way as 
possible, so they sharpen the report (by using "weasel words" like "may" and "could" to exaggerate the 
strength of a finding) and they level it (by playing down or ignoring the caveats in a report) (Singer & 

Endreny, 1993, p. 158).
68 Another reason for its failure has been its high cost. But with oil prices currently so high this could 

change.
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media and advocacy groups amplify these signals. Over time the technology becomes 

stigmatized.

Is this a good or bad thing? Some social scientists arguing that all risk is subjective69 

 appear to be saying that it is perfectly OK. But this extreme interpretation seems as 

misguided as the traditional view that risk is just a number. Most of us act as ontological 

realists and believe in a real world that exists independently of our knowledge and 

thoughts about it. In the real world some risks (e.g. driving) are, statistically speaking, 

much more "dangerous" than others (e.g. living close to a power line). But the 

importance of the psychological world of heuristics and biases cannot be denied. Social 

scientists are struggling to bridge the notion of ontologically real hazards with a 

constructivist epistemology of risk. Researchers often use the aphorism "hazard is real 

but risk is socially constructed." While this phrase may not quite pass philosophical 

scrutiny (Rosa, 2003), there is little question in my mind that risk communicators and 

policy makers would be wise to heed its message. For the nuclear example proves that 

communicators need both the skills to measure the likelihood and consequences of an 

adverse event (risk assessment) plus the ability to understand how human beings think 

about those events (risk perception) and the ability to tell a story (risk communication). 

Failing to pay attention to all three factors is a mistake.

This analysis leads to some very interesting possibilities. By focusing only on the 

objective statistics of reactor and radiation "safety," the nuclear proponents had failed to 

sway public opinion. But what if the social and cultural construction of the risks could be 

changed? What effect might that have on public acceptance? The film now takes up this 

idea by showing the audience a place where, due to different cultural circumstances, 

nuclear attitudes are very different from the US.

69 Shrader-Frechette, for example, argues "there is no distinction between perceived and actual risks 
because there are no risks except perceived risks." (Shrader-Frechette, 1991, p. 84). And Slovic, for 
example, has stated that "There is no such thing as 'real risk' or 'objective rafc"'(Slovic, 1992, p. 119).
70 In a thoughtful essay, Rosa (Rosa, 2003, p. 65) criticizes the "hazard is real but risk is socially 
constructed" dichotomy as a semantic trick, demonstrating that the words "hazard", "danger" and "risk" are 
all etymologically related and that all "imply an ontological state of the world: that there is a liability of 
exposure to some untoward things out there: harm, injury, peril."
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The two places where nuclear energy is most widely used are France and Japan. Japan is 

interesting because the site of Hiroshima and Nagasaki still gets more than 30% of their 

electricity from nuclear energy. But we decided to focus on France, because the people 

were closer in culture to Americans.

FRONTLINE: Nuclear Reaction 
IN 01:33:39:01 OUT 01:38:52:06

RICHARD RHODES: France runs on nuclear power. Seventy-five percent of French 
electricity is nuclear-generated. 1 visited the village of Civaux in southwestern France, the 
site of France's latest and most modem nuclear plant, to find out what local people like 
Madame Schoumacher thought of nuclear energy. 1 asked her if she was afraid.

YVETTE SCHOUMACHER: [subtitles] No, I'm not afraid of nuclear (energy). I think 
there is a lot more risk getting into my car in the morning or for those living under a dam 
or those who work in very dangerous occupations.

RICHARD RHODES: This is Rene Bare, the village schoolteacher. Is he afraid that the 
nuclear reactors half a mile away will put his students in danger?

RENE BARC: [subtitles] No, I am not afraid. I visited the site several times during 
construction. 1 heard the explanations, saw the models, the films about the plans. They 
explained that it was a very advanced technology with a high degree of safety. So I'm not 
afraid.

RICHARD RHODES: Everyone we spoke to in the village seemed unconcerned, from 
the baker_

JAQUES RAMBAULT: [subtitles] No, it doesn't scare me. 

NARRATOR: Jo the village hairdresser.

RICHARD RHODES: [subtitles] No. I'm not at all afraid of nuclear energy. It was here 
before I came here. Since I moved here, it shows that I am not afraid.

RICHARD RHODES: Since the technology is the same, why are the attitudes so 
different?
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RALPH NADER: They're not well informed at all. They can't get the information from 
their government. There's the administrative state that's very, very secretive. And the 
industry and the government are almost indistinguishable, number one. Number two, they 
have no right to go to court to open it up. The courts don't have the influence in France 
against administrative agencies, the way our courts do. They don't have a tort law system 
the way we do. They don't have a Freedom of Information law the way we do. When it 
comes to nuclear power, they might as well be a totalitarian society. They're as closed on 
nuclear power as any_ as the Soviet Union was.

RICHARD RHODES: But are the French really so brainwashed or is there another 
explanation? Certainly, since the early '70s, there's been little public opposition to nuclear 
power. To the contrary.

CLAUDE MAINDILL, Director General, Ministry of Industry: Three years ago we 
thought possibly it would be necessary to have a new unit. There was a fight between 
several sites, not to avoid the plant, but to have it. There were a lot of members of 
parliament which who came to sec the minister "1 want the plant." French people like 
big industrial projects and nuclear plants are one of the most often visited plants in 
France. During summer its the place where you go to bring family, you see?

RICHARD RHODES: More than 6 million French people have taken tours, like the one 
1 took of Civaux, which explained in exhaustive detail how everything worked.

TOUR GUIDE: [subtitles] We are going to continue the tour and go into the reactor 
building.

RICHARD RHODES: Unlike Nader, I thought the French knew much more about 
nuclear power than Americans, not less. But I noticed a more striking difference: Unlike 
Americans, the French seem to trust their experts.

CLAUDE MANDILL: For a long time in the families, the good thing for a child was not 
to become a lawyer, it was to become an engineer or a scientist. French people like their 
engineers and their scientists. And they arc confident. They rely on them.

RICHARD RHODES: While French citizens have no more control over nuclear power 
than Americans, polls show they trust the people who do. That's an important difference. 
But more important even than familiarity and trust, it seems to me, is the fourth 
attribute71 : need. The French have few energy resources. After the 1973 oil crisis, they 
concluded that their future as a modem nation depended on nuclear energy.

71 Before the French sequence, expert Robert Dupont had given a simplified analysis of nuclear risk 
perception saying that nuclear fear results from four factors: nuclear reactors present the possibility of a 
cataclysmic accident; they are controlled by people whose competence and trustworthiness we may doubt; 
the technology is new and unfamiliar; and finally, since there are other sources of available energy, nuclear 

energy is unnecessary.
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JEAN-PIERRE CHAUSAUDE, Electricite de France: In France we have no oil, no 
gas, no coal, no choice. And for the French people, it was very positive to develop 
national energy with nuclear energy. And when we built these plants, we explained much. 
We developed many, many presentations.

1st ACTOR: [television commercial] [subtitles] Plug in his nuclear toaster. 

2nd ACTOR: You mean electric. 

1st ACTOR: Nuclear. 

2nd ACTOR: Electric. 

1st ACTOR: Nuclear

JEAN-PIERRE CHALISAUDE: -to explain to the French that it was very important for 
France.

This clip presents a puzzle to Americans. What are they to make of the fact that the 

French do not fear nuclear energy? Are the French just nuts? There is a more profound 

explanation: culture can alter risk perceptions (Douglas & Wildavski, 1982). The 

differences between France and the US are threefold: trust, need, and knowledge. First, 

French people still trust their engineers and technocrats, who seem to be able to pull off 

impressive engineering projects like the TGV high-speed rail network. Second, French 

people possess no indigenous sources of fossil fuel so they need nuclear energy72 

(Jenkins-Smith & Kunreuther, 2001). Thirdly, the authorities have worked hard to 

communicate with the public rather than leaving the field to antinuclear groups.

There is another factor: technical and economic competence. The French authorities 

have used the technology smartly and cost effectively. France's centralized political 

system allows standardization and control unimaginable in the U.S. The French selected 

just one American reactor model and charged one agency, EDF, to run the system of 55 

reactors for the nation at a reasonable cost. By contrast, America's decentralized system 

meant that from the start nuclear energy was a messy and expensive free-for-all, with 

many different reactor designs managed by many different utilities. Ironically, in

72 Need is a big factor. In 2001, following a series of blackouts in western states, approval ratings for 
nuclear power changed from 42% in October 1999 to 66% in 2001 (Nuclear Energy Institute, 2001).
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American hands, the energy that some dreamed would be too cheap to meter has ended 

up one of the most expensive ways to generate electric power.

Back in the USA, things look unpromising for nuclear power. Perceived as risky and 

expensive and having apparently no redeeming features, nuclear power in the US appears 

beaten. But there is one outstanding problem yet to deal with nuclear waste. In nuclear 

mythology, nuclear waste attains the darkest symbolism disposing of it has proved very 

controversial all over the world, even in France.

Mythical Waste

People appear to vest all their fears in nuclear waste. While most of us have little idea 

what nuclear waste looks like, everything we hear about it seems to indicate that it is 

singularly awful. First, consider its physical dimensions. Compared to other energy 

sources, the waste is very, very compact. The French nuclear company Cogema, sought 

to capitalize on this and assuage public concern by giving out a desk toy a cigarette 

lighter-size canister that represents the volume of nuclear waste generated by a family 

of four consuming electricity for 20 years.73But far from reassuring people, the waste's 

incredible compactness simply enhanced its mystique and power. Waste this compact, 

many people concluded, must surely be very dangerous.

If nuclear waste is spatially compact, it is also temporally dilated. Nuclear waste's 

radioactivity lasts for tens of thousands of years. Some of its component ingredients, like 

plutonium, have half-lives of 24,000 years or more74. Even though chemical toxins like 

mercury in principle remain toxic forever (and have an effectively infinite half life), this 

comparison is somehow forgotten. A defining characteristic of radioactive waste is that it 

constitutes a poisonous legacy for humans both living and those yet to be born.

Nuclear waste has a remarkable capacity to induce fear. Consider the Department of 

Energy's efforts to convince the public that nuclear waste can be transported safely in

Personal communication from Jean Louis Ricaud, Vice President of Cogema. 
74 The half-life is the time needed for half of the radioactivity to decay away. After 6 half lives (nearly 
144,000 years), plutonium's radioactivity would be reduced to 1764th of its original value
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specially designed nuclear canisters. In a series of films (see FRONTLINE: Nuclear 

Reaction: 01:46:15:01), the DOE has shown the public videos of nuclear waste canisters 

surviving being crashed into walls, dropped on spikes and set on fire. But this ironically 

doesn't lead to calm but creates more anxiety. Any substance that requires such robust 

containers, people conclude, must be really, really dangerous.

High-level nuclear waste is certainly dangerous. If we came in direct contact with it we 

would die of radiation poisoning. But the waste products the spent fuel rods can't 

blow up by themselves like a reactor, and, being solid, they cannot easily leak out into the 

environment. The waste currently sits at nuclear power stations in giant dry casks, 

waiting for the government to find a place to bury it. With nuclear waste to an even 

greater extent even than with nuclear energy there does seem to me to be a striking 

mismatch between the immediate objective hazard and the socially constructed risk. 75

My initial aim here was to address the factual part of the question; to show people what 

waste looks like and to present some little known evidence about its dangers. Of all the 

materials inside the nuclear casks, the one that probably causes most fear is plutonium, 

which has attained legendary status as the most toxic substance in the world. While 

plutonium is toxic, its reputation is greatly exaggerated. Plutonium emits mostly alpha 

particles, which cannot penetrate human skin. While ingesting or breathing plutonium 

can lead to cancer, this metal is far from being the most deadly substance in nature its 

radioactivity can be stopped by a thin piece of paper!!! When I sought to illustrate these 

properties on film (and make it "available" to the audience), I ran into a problem. 

Because of its weapons potential it can be used to make bombs plutonium is a highly 

regulated substance. After a lot of effort I was able to find a small speck of the stuff and 

illustrate on film what I had read in books: that plutonium's radiation could be easily 

stopped by paper. While I hoped that the visual demonstration [see FRONTLINE: 

Nuclear Reaction:!) 1:43:54:00] might constrain perceptions, it does not seem to have 

been very significant in changing people's beliefs about plutonium.

75 This program was made well before 9/11, at a time when few worried about terrorists attacking nuclear 

power stations.

Page 139



Communicating Controversy jon Palfreman

I think I made more headway by examining the socially constructed part of the risk 

package, and asking a different question: should citizens think about plutonium as a 

waste product in the first place? There is another way to look at plutonium: as a potent 

energy source. Plutonium, like U235, is fissionable. It turns out that there's as much 

energy available in one gram of plutonium as in one ton of oil. Remarkably, outside the 

United States, in France, Japan, and many other countries, they "recycle" the plutonium 

and unused uranium and fabricate new fuel elements, so-called MOX fuel. By recycling 

the plutonium, they not only reduce the volume of the waste, they also get energy. The 

U.S. is different. In the 1970s, because of fears that reactor plutonium might fall into the 

wrong hands and be used for weapons, the U.S. government decided not to reprocess 

plutonium, but treat it as waste.

This is a crucial point. As Richard Stallings, the US Government's former Nuclear 

Waste Negotiator tells the audience, this decision takes away any potential benefit.

FRONTLINE: Nuclear Reaction 
IN 01:45:10:03 OUT 01:47:44:13

RICHARD STALLINGS: When you make that decision that you are not going to 
recycle, then no longer are you dealing with a potential resource, but you're dealing with 
a waste product and a waste product that has a tremendous half-life. I mean, we're talking 
about a product that's not going to be just around for a few hundred years, but thousands 
of years.

NARRATOR: Richard Stallings was appointed in 1993 as the federal nuclear waste 
negotiator. It was his job to try to find a community' willing to take the high-level waste 
from nuclear power plants on a temporary basis until the government established a 
permanent repository. He found it hard going.

RICHARD STALLINGS: It was a very hard sell. When people are terrified, they're not 
concerned about facts. The perception was anything nuclear just scared people to death. 
Their thought is that it's some kind of green, oozy stuff that's spewing poison, that you 
get near it and you'll die within minutes or hours.

NARRATOR: Stallings discovered that public tear of nuclear waste knows no bounds. 
Nobody wants this stuff in their back yards or traveling on their roads. The nuclear
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industry claims their transportation casks will survive any conceivable accident. They've 
hit them with trains, dropped them from the air, onto metal spikes, submersed them under 
water and burned them for hours. The containers survived intact. But somehow these 
demonstrations don't seem to make people feel safe.

Nevertheless, the waste has to go somewhere, even if the nuclear industry shut down 
tomorrow. That's one point both sides agree on.

RALPH NADER: This is, of course, the conundrum of conundrums because while you 
can stop nuclear power, what do you do with the waste that's available? Do you keep it 
next to the reactor, do you put it in a temporary repository or do you put it in a 
permanent?

NARRATOR: The Federal Government wants to send all the high-level waste from all 
the plants to Nevada, a state that has no nuclear power. In Las Vegas, people are mad as 
hell. Business leaders worry that the stigma will drive tourists away. Citizens worry about 
the dangers the waste might pose now and for thousands of years to come.

1st NEVADAN: How many deaths can we expect over the duration of this proieet? 

2nd NEVADAN: We don't want to be scapegoats again.

3rd NEVADAN: We want to bring other people's nuclear waste into our state. How 
come they can't keep it?

The film now returns to the Nevada desert where the film began. This is the program's 

metaphor for the end of the nuclear dream.

The proposed permanent repository at Yucca Mountain, some 80 miles from Las Vegas, 

is designed to accommodate hundreds of casks of high-level waste, including plutonium, 

in a labyrinth of rock tunnels. The plan is to seal it up and leave it forever. Yucca is not 

a depository but a repository   a graveyard.

Ironically, to get to Yucca Mountain, you must drive past the Nevada Test site where 

many nuclear bomb tests were carried out in the 50s. The soil is full of plutonium and 

other nuclear waste products. The fact that these weapons tests never attracted public 

attention at the time and even now don't enter into the debate does not seem strange to 

Nevadans. Nevadans see nothing absurd about ignoring military nuclear waste, which
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they cannot now do anything about, while at the same time expressing concern about a 

carefully engineered repository at Yucca mountain, they might be able to stop.

What are the main issues that bother people about Yucca Mountain? First, there's 

fairness. Nevada has no nuclear reactors so why, Nevadans argue, should they take the 

waste from other states that have benefited from nuclear generated electricity. It just 

seems plain unfair.

Then there is the prospect of stigma (Flynn, 2003). Regardless of any risk, Las Vegas 

hoteliers are worried that visitors might be put off coming to spend time and money in 

their wonderland because of the Yucca Mountain site76 . According to Jeanne Kasperson 

and colleagues (Pidgeon, Kasperson & Slovic, 2003, p.27), the ancient Greeks used the 

word "stigma" to refer to a mark, placed on an individual to signify infamy or disgrace. 

A person so marked was perceived to pose a risk to society. The modern world has seen 

the stigmatization of not just people but also places, products, and technologies. 

Stigmatization is often achieved through extensive media coverage (e.g. Love Canal, the 

dioxin spill at Seveso, Italy, the Exxon Valdez oil spill in Alaska, the flight from British 

beef following the BSE outbreak etc.). Just as people, places and products get marked, so 

can technologies. In Hawthorne's Scarlet Letter, the mark is the letter A. In Hanford 

Reservation in Washington State, Richland school sports uniforms bear a mushroom 

cloud insignia (Pidgeon, Kasperson & Slovic, 2003, p. 29). Media labeling, using terms 

like "dump" can contribute also to stigmatization. National Geographic's stark 

photographs of post Chernobyl Ukraine did its part in establishing an indelible mark 

(Cobb, 1989; Edwards, 1987). In this way, the identity of a technology or facility can 

over time become tainted. So the hoteliers' fear is not unreasonable.

76 Scholars have found that risk perceptions can be economically real, even if the underlying risk is 
miniscule. In the Waste Isolation Pilot Plant (WIPP), which opened in New Mexico in 1999 to store 
intermediate level transuranic waste, property prices along the transportation route were adversely affected 

(Gawande & Jenkins-Smith, 2001).
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But at protest meetings there is also a lot of talk about safety. Nevadans want 

reassurance that the waste will be safe not only now, but for the tens of thousands of 

years it remains radioactive. The government has, after all, said it is building a 

"permanent repository," where they will bury the waste and leave it forever. Can its 

experts prove that the facility will still be there in a thousand years? Can they prove the 

canisters won't leak? What about earthquakes, what about climate shifts, what about the 

corrosive effect of dripping water? The government has absolutely no chance of winning 

this argument. As Stallings puts it, "/ mean, you can 'tfind any engineer that's going to 

sign onto a document that this hole in the ground is going to be safe for 10,000 years or 

safe for even 200 years. I mean, that's impossible to do. 7? [FRONTLINE; Nuclear 

Reaction: 01:48:44:00]

There is something quite astonishing about these time scale issues. By attempting a one 

time permanent solution, the government has opened the door to questions about the 

integrity of the facility in the distant future. Its position is both absurd and scientifically 

indefensible. But equally strange is the argument of the protestors. Nevadans are 

apparently worrying about the possibility that people living tens of thousands of years in 

the future will be exposed to an additional cancer risk because some waste might leak out 

of Yucca Mountain. In other words, this risk won't affect them, their children, or their 

grandchildren......but rather people living 40, 100,1000 generations in the future. This I

find extraordinary. Americans live in a country with all kinds of inequities, where over 

45 million citizens don't even have health coverage and where millions live and work in 

unsafe conditions, exposed to asbestos, pesticides and mercury. Against such pressing 

social inequities how can it be so easy to empathize with people living thousands of years 

in the future. Risk researchers speculate that it is the "unbounded" nature of the risk that 

worries people so much (Pidgeon, Kasperson & Slovic, 2003).

77 On July 9,2004, the US Appeals Court ruled that the EPA limit of 10,000 years for safety was 
insufficient, citing a National Academy of Science (NAS) report that said the waste would not become safe 
for between hundreds of thousands of years and one million years. If the NAS finding is taken literally it 
would mean planning one million years into the future a fantastic idea. It is now up to Congress to take 

action, if they choose.
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But there is another important idea that emerges from this story. If people are even more 

opposed to living near a nuclear waste dump than a nuclear reactor, it can't be just 

because of the unbounded nature of the risk, the stigma or the unfairness of it being 

imposed on a community but because nuclear waste as currently defined, presents the 

worst kind of risk one with absolutely no benefit. When it conies to a uniformly 

negative product, high-level radioactive waste is hard to beat. As Hank Jenkins-Smith 

puts it:

In the United States, of course, we don't reprocess. We don't reuse, recycle, 
however you want to describe it, that nuclear waste. What we've done is we've 
isolated all the bad attributes and packaged them up as nuclear waste and, you 
know, there's not much in the way of redeeming value in there to warm people up 
to it[FRONTLINE; Nuclear Reaction: 01:49:07:00].

How do the French handle nuclear waste? It turns out to be an interesting story 

(Paifreman, 1997). Despite support of nuclear power, rural French communities 

intensely disliked the idea that their region might be chosen as a national repository for 

the country's nuclear waste. A few years ago, when they discovered the strength of such 

attitudes, France's technocrats asked a politician Monsieur Batteille to investigate what 

lay behind the fears. Batteille realized that an involuntary, imposed, unbounded risk with 

no benefits appeared fundamentally unfair to almost everyone. Based on Monsieur 

Batteille's advice, French bureaucrats redesigned its high-level waste policy. Research 

showed that what bothered people most was the idea of a permanent geological site 

where waste would be abandoned. People felt much safer with the concept of an 

accessible, underground laboratory, where waste is not only carefully monitored, but also 

where research goes forward on how to transmute it to a safer form. Now the waste is 

not being dumped, but watched and there is the possibility that some benefits might 

accrue over time. Remarkably, reconceptualizing the way the site is characterized 

completely changes people's attitudes toward the same waste. I asked Hank Jenkins- 

Smith to test this idea on Americans and the results were the same.

Page 144



Communicating Controversy Jm Palfreman

I
FRONTLINE: Nuclear Reaction 

IN 01:50:07:15 OUT 01:53:11:25

HANK JENKINS-SMITH: [to focus group] Now, if that kind of a strategy were opted 
for in the United States, would that seem more attractive than a place that's primarily a 
disposal facility where we permanently cork it up'.' Or what's _ what's vow sense about 
that? What's your reaction to it? Darlene?

1st FOCUS GROUP MEMBER: / think it would be a great idea for the simple reason 
that it would be carefully watched.

HANK JE1NKIINS-SMITH: Shannon, what aboutyou'l

2nd FOCUS GROUP MEMBER: Oh. yeah, became it means somebody is doing 
something with it. instead oj just leaving it in the ground and forgetting about and 
waiting till something happens years down the road.

HANK JENKINS-SMITH: The research laboratory idea actually is a high-prestige kind 
of an entity. It brings in top-level scientific jobs. It creates the prospect that this dreadful 
stuff might actually be turned into something useful. Things that are seen as waste right 
now could be seen as the most valuable of resources in the future. I mean, we weren't 
using molybdenum much 150 years ago. It was in the way. Wood chips now that we use 
regularly as building material were a waste product not so long ago. I mean, as 
technologies change and as different uses are found or as other resources are used up. 
things that are now of no value could be of tremendous value.

NARRATOR: But U.S. policy makers don't want a laboratory. They want a graveyard. 
They're determined that Yucca mountain will open sometime after 2010.

RICHARD STALLINGS: And, essentially, it says to this nation that we're as smart as 
we're going to get on nuclear materials. No one's going to get any smarter. And the fact 
that there might be other things we can do with this material was completely lost. And so 
we just put it in a hole in the ground and thought somehow we could walk away from it 

and our problems would be solved.

The film ends with a group of school children visiting a research reactor in Virginia.

NARRATOR: These children are visiting a teaching reactor in Virginia where it's 
possible to sec a nuclear core glowing at the bottom of a containment pool. For them it's 
like a museum visit, a curiosity. If current trends continue, by the time they're middle 
aged, nuclear power may be largely phased out in the U.S., though it will almost certainly 

continue to thrive in France and in Asia.
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Throughout history our species has encountered and mastered powerful natural forces, 
balancing promise and risk. In this century, when we unlocked nuclear energy, we built 
weapons capable of destroying the world because we thought we needed them. We 
haven't needed nuclear power in America, so we enjoy the luxury of investing it with our 
nuclear fears. Civilizations am on energy. What will our descendants make of our 
decision to reject this awesome source? Will they applaud us for having the courage to 
say no or will they condemn us for surrendering to our fears'/

Outcome of Nuclear Reaction

The film attracted controversy even before it was aired. After an early copy of the script 

was leaked by an anti-nuclear member ofFRONTLINE's staff, the groups Critical Mass, 

Safe Energy Communication Council, and the Nuclear Control Institute all tried to get 

the program stopped, characterizing it as biased and flawed. After a somewhat nervous 

and protracted editorial process, the film aired and attracted a 2.7 audience share. It was 

widely previewed with a range of reactions from positive to angry.

Here is a sample of the reviews.

The New York Times (Walter Goodman, April 22, 1997)
Explosive reactions to Nuclear Reaction are to be expected from the anti-nuclear
cadres. Fine. Let's hope they will make their case with scientific evidence, as Mr.
Rhodes does tonight, rather than with the toxic imagery that has contaminated the
debate.

Seattle Times ( John Voorhees, April 22,1997)
Fifty years after its appearance, nuclear power remains a controversial subject, 
and whether you agree completely with FRONTLINE: Nuclear Reaction or not, it 
is a stimulating report.

New York Daily News (Eric Mink, April 22, 1997)
FRONTLINE: Nuclear Reaction,...is a lot closer to polemic than journalism. 
The film's point of view is that American's negative attitudes toward nuclear 
power are fundamentally irrational. But rather than fairly presenting and then 
shooting down opposing views, the program pays them little more than lip 
service. Indeed, it often presents them in absurd and unflattering contexts (clips 
from The Simpsons) and stops just short of suggesting a media/environmental 

movement conspiracy.

Philadelphia Inquirer (Rich Heidorn Jr., April 22,1997)
Nuclear Reaction is a provocative documentary that raises some very good

questions. Just don't take its answers as gospel."
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Toronto Globe and Mail (John Haslett Cuff, April 22, 1997) 
If television has any power to change attitudes toward nuclear power, tonight's 
documentary, FRONTLINE: Nuclear Reaction ...could make believers out of 
millions. I've seen numerous antinuclear films, but this is the first to include an 
extensive overview of the benefits of energy produced by nuclear reactors and 
cogently present both sides of the issue. It not only contains solid statistical 
information, but also explores the impact of media in shaping perceptions of the 
technology in such a way that most viewers will probably reconsider their own 
feeling on the subject.

USA Today Matt Roush, April 22, 1997)
Anti-nuclear groups have gone, well, nuclear over tonight's cage rattling edition
of Frontline.. .Better yet to appreciate the film, even if you disagree with its
conclusions, for daring to defy conventional wisdom as it analyzes the
psychological and cultural factors that have stalled the nuclear industry in its
tracks.

Asheville Citizen-Times (April 22,1997)
Frontline chose to commemorate Earth Day this year by broadcasting an hour
long propaganda piece for nuclear power.

The film went on to win the American Association of Engineering Societies' Award for 

Best Film.

I was unable to prevent myself becoming part of the story. Environmental journalists 

called me up to interview me for print stories and radio shows. But the anti-nuclear 

forces did not have it all their own way. The show attracted nearly a thousand faxes, 

letters, and e-mails from nuclear scientists, engineers, and radiologists all anxious to 

praise the program as fair and accurate. If I was in the middle of a war, so were the 

reviewers. As can be seen from the above press reviews, Walter Goodman who gave a 

positive review in The New York Times, was attacked by other reviewers.

I had learned a powerful lesson about how humans think about hopes and fears. A 

perceived risk would change dramatically as to whether it was imposed, whether it had 

catastrophic potential, whether it was needed, whether there were benefits, whether it was 

bounded and whether the people in charge could be trusted to look after it. In the nuclear
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story, the big factors appeared to be trust and need. Need dramatically changed attitudes 

as did trust.

Whereas need tends to be determined by a nation's resources, trust is something that a 

nation can manage well or poorly. Experts argue that once trust has been lost it is a 

struggle to get it back. As EPA Director William Rucklehouse put it in his 1996 Webb 

lecture (Rucklehouse, 1996):

Mistrust engenders a vicious descending spiral. The more mistrust by the public, 
the less effective government becomes at delivering what people want and need; 
the more government bureaucrats in turn respond with enmity towards the citizens 
they serve, the more ineffective government becomes, the more people mistrust it, 
and so on, down and down.

Looking back, I regret that I did not do a better job of presenting a more nuanced 

program. I think that I fell victim to a bias that the nuclear story had been so unbalanced 

and so unfair for so long, that I had a duty to restore the balance. As a journalist I have, 

of course, no such duty. My duty is to communicate the story in such a way that people 

will listen, and I suspect that I might have carried more people with me if I had used 

more skill and less hubris. Knowing what I now know, I think I could do a better job if I 

started over.

The nuclear issue is substantially in the same place in 2005 as it was in 1997. The 

technology is unpopular, although it is sometimes discussed in the context of climate 

change and energy choices.78Yucca Mountain is still most likely to be chosen as the 

national repository for high level radioactive waste, although the struggle is far from over 

and it seems unlikely that it will open by 2010 as intended. The nuclear industry has 

continued to decline with very little research into new, intrinsically safer reactor designs.

78 As opinion researchers such as Anne Stouffer Bisconti have noted, post 9/11 fear of terrorism has 
reduced public approval of nuclear energy. See Nuclear Energy Institute website at: www.nei.ors The 
State of Nevada has used the terrorism card in its case against Yucca Mountain, see their web site at: 

.http://www.state.nv.us/nucwaste/
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Chapter 10: Example Two: FRONTLINE: Last Battle of 
the Gulf War. [60'j First broadcast January 20, 1998

jitorv Background

The 1991 Persian Gulf War was one of the shortest and least bloody wars in history. It

lasted just 100 hours (Duffy, Tharp & Galloway, 1991) and led to just 148 US combat

deaths.

A few months after the US troops returned home, however, there were signs that all was 

not well. It started when veterans from the 123rd Army Reserve Unit in Indianapolis 

began complaining of tiredness and rashes. In March 1992, physician Colonel Norman 

Teer assembled fifty-six vets together at Fort Benjamin Harris to investigate the 

symptoms. One of the vets worked for an NEC affiliate in Lafayette Indianapolis, which 

reported the event on their local news show on March 1, 1992. When the story made the 

national news, other reports of unexplained symptoms surfaced in other regiments in 

Indiana, Georgia, Alabama, and Mississippi. The press dubbed the mysterious illness 

"Gulf War Syndrome" (GWS).

The Pentagon immediately dispatched a team to Indianapolis under the direction of Major 

Bob DeFraites. DeFraites examined seventy-eight of the reservists and produced a report 

in June 1992, (DeFraites et. al, 1992), finding no objective evidence for an outbreak of 

any disease. His conclusions suggested the symptoms were most likely the result of the 

emotional stress the veterans had faced in the Gulf, stress that might have been made 

worse by the media publicity. Few journalists showed much interest in the stress theory, 

preferring the "mystery" illness angle. Early headlines included: "Sick Gulf vets demand 

care for mystery illness," Navy Times (Nelson, 1992); "Mystery illness and the Gulf 

War," Macleans (1993); and "Sick and tired: a Gulf War legacy, Columbus Dispatch 

(November 29, 1993).

Over the next 2-3 years, the number of cases increased to some 60,000 and the variety of 

GWS symptoms grew to include chronic fatigue, diarrhea, headaches, hair loss, aches and
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pains, bleeding gums, irritability, insomnia, muscle spasms, tingling, limbs, night sweats, 

and even fatal conditions as well, like amyotrophic lateral sclerosis (ALS)79. The sick 

veteran's argument appeared straightforward and convincing. Before going to the gulf, 

their health was fine. After returning home, they became sick. This classic instance of 

post hoc ergopropter hoc was accepted uncritically by most of the media and by many 

members of congress (Shaw, 1996).

Under mounting political pressure, the authorities scrambled to make sense of GWS. In 

unpacking mystery diseases, epidemiologists typically start by coming up with a "case 

definition" that clusters the key symptoms, and then search to see if the affected 

individuals have any risk factors in common. This is how conditions like Legionnaire's 

diseases and AIDS were identified. But since Gulf War symptoms ranged from hair loss 

to Lou Gehrig's disease (ALS), it proved impossible to agree on a case definition. 

Remarkably, even though they lacked a coherent clinical picture of GWS, veterans, and 

the media nevertheless began speculating as to what had caused the mystery condition in 

the first place.

In the minds of most Americans, the Persian Gulf was a dark and dangerous place and 

there were numerous "risk factors" that might have made the vets sick. First, there were 

the oil-fires that burned after Sadam had set the Kuwait oil fields on fire (Rather, 1992d; 

Brokaw, 1992d). Some reporters favored pesticides as the cause of GWS (Castaneda 

C.J., 1995). This became the favorite theory in Britain which also had its own Gulf War 

Syndrome starting a little later than in the US (New York Times, 1996, October 5). One 

group of vets speculated that depleted uranium (DU) might be the cause. Some of the 

shells, it turned out, were made out of uranium metal and a few vets had sustained injury
Of\

with DU fragments, which might by some novel mechanism have caused symptoms . 

This was reported by television (Jennings, 1993c) and by the newspapers like the Boston 

Herald that speculated on March 18, 1993 that "Vets ills may be tied to weapons."

79 In the US, ALS is often called Lou Gherig's disease.
80 Uranium's weight and hardness make it ideal as a tank penetrating material. As the shells are made from 

U238, (not U235), they are not very radioactive and can be safely handled. Fragments lodged inside the 
human body, however, raised concerns of toxicity and long-term low-level radiation insult.
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By far the most popular theories of causation, however, concerned biological and 

chemical weapons (BCWs). Sadam Hussein was known to have BCW programs and had 

actually used chemical weapons (CWs) both internally against Iraqi Kurds and externally 

against the Iranians. US soldiers had undergone extensive training for the possibility of 

chemical weapons use in the Gulf War (Charles & Nowak, 1990), a prospect that had 

generated considerable anxiety. Veterans, politicians, and journalists remained 

suspicious of chemical exposures, despite repeated pentagon assurances that Iraq had 

used no chemical weapons before during or after the war.881

Finally, many vets and media outlets argued that the prophylactic drugs and vaccines they 

had been given to protect against possible CBW attack might be to blame. A drug called 

pyridostigmine bromide issued to service men and women to protect against chemical 

attack was singled out (Hartford Courant, 1994; Washington Times, 1995). Another 

candidate for causation was anthrax inoculations (Washington Post, 1996).

All in all, it was an astonishingly complex picture. An ill defined syndrome, potentially 

caused by half a dozen different risk factors, or perhaps a synergistic combination of all 

of them.

The GWS story has some interesting similarities to the other controversies we have 

examined. Methodologically, it is similar to the EMF and Breast Implant controversies.

81 to the US, the idea of chemical weapons exposure was first raised by the Seabees, a naval reserve unit in 

Georgia and Alabama. These reservists claimed to have been exposed when they were stationed at the 
Saudi Arabian port of Al Jubayl. The idea resonated with the US media. Time announced hi November 22, 
1993, "The Gulf gas mystery: evidence suggests that troops were indeed exposed to chemical agents, but 
were the Iraqis responsible?" Dave Parks, an editor of the Birmingham News, who would write 200 GWS 
stories, reported that: "111 vets suspect chemical weapons," (Parks, 1993). Navy Times told its readers on 
December 20, 1993 that "Evidence of chemical warfare in Gulf mounts." (Nelson, 1993b). Some vets even 
argued that family members were succumbing to the mystery disease, indicating an infectious etiology. The 

March 7, 1994 edition of the San Diego Union-Tribune, for example, reported "Gulf War illnesses 
spreading: symptoms afflict families of veterans" (McCrary, 1994). If biological agents and viruses were 

involved this meant that vets had brought the war back home. At least one doctor, Garth Nicolson, 
developed a theory (and later a therapy) based on the idea that GWS was caused by a genetically modified 

bacterial infection deliberately spread by Sadam (Nicolson, 1995a; 1995b).
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The sick vets appear to form a class like women with implants or people living near 

power lines but are in fact a biased (or non-representative) sample. Like the Texas 

Sharpshooter, the syndrome is "drawn in" after the gun has been fired. 60,000 sick vets 

sounds like a lot, until one considers that 697,000 troops actually went to the gulf. Over 

and above the Texas Sharpshooter effect, GWS is less biologically coherent than either 

EMFs (which is mainly concerned with cancers) or breast implants (which hypothesizes 

connective tissue diseases). GWS is a mish mash of dozens of mostly mild and everyday 

complaints.

GWS appears to be driven by fears that are similar to the nuclear issue. The prospect of 

chemical or biological weapons presents an exotic threat unbounded by direct experience. 

Most people have as little experience of the nerve agent sarin as they do of nuclear waste 

and can, therefore, imagine pretty much any scenario they like. People had, however, 

some visual evidence of its power. Many had seen terrible pictures on TV of the how 

CWs had wiped out entire Kurdish villages.

As we shall see, the GWS story, like many controversies, turns on trust. War depends on 

trust. Soldiers need to trust the men and women in the pentagon and CIA who are 

running the show and sending them into harm's way. GWS represents a classic example 

of how quickly trust can be won and lost.

Like Prisoners of Silence there is a "secondary gain" for adopting a particular belief. 

Believing in FC offered parent's a chance of talking to their children. Believing in GWS 

carried possible economic benefits for vets. Veterans leaving the service can only get 

health benefits from the VA if they can prove their illness is "service related." In 

traditional wars, a service-related illness typically means injury or, perhaps, a regional 

tropical disease picked up during service, for example, leishmaniasis, a parasitic infection 

endemic in Iraq. The majority of symptoms that Gulf War Vets were suffering muscle 

ache, fatigue, headaches and more  did not suggest a service connection, unless, that is, 

the authorities accepted there really was a new mystery disease contracted in the gulf. 

Not surprisingly, many vets were angry when the VA refused to acknowledge Gulf War
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Syndrome as a legitimate clinical disorder. Army Times complained that vets were 

'Tailing through the cracks" (Nelson, 1995) and Navy Times argued, " Sick Gulf vets are 

getting the runaround." (Nelson, 1993a)

Even in a highly political controversy, the core empirical questions must be faced sooner 

or later. To answer the question "is there a Gulf War Syndrome" a number of studies 

were set in motion82 . In 1992, the VA set up the Persian Gulf Health Registry 

Examination Program (PGHREP) and enrolled 62,000 veterans. Then, in June 1994, the 

Department of Defense (DOD) set up the Comprehensive Clinical Evaluation Program 

(CCEP) to carry out clinical exams on tens of thousands of active duty soldiers After full 

clinical evaluations of some 20,000 veterans, The Pentagon's medical officer Dr Stephen 

Joseph came to a stunning conclusion: there was no mystery disease, there was no Gulf 

War Syndrome. 83 Joseph's announcement was followed by a series of studies in the New 

England Journal of Medicine (Gray et. al, 1996) that claimed to find no increase in death 

rate or birth defect in Gulf War veterans (Brown, 1996; Kolata, 1996). Veterans and 

congressmen were angered at this news.

Despite the medical evidence, the story did not go away. Vets still wanted to know what 

they had been exposed to in the Gulf. They wanted answers about the pills and vaccines 

they had taken. They wanted categorical proof they had not been exposed to CWs.

With the "mystery disease" story in disarray, two things happened. First, maverick 

scientists entered the picture coming up with bizarre methodologies to demonstrate GWS 

(Haley, 1997) and exotic theories to explain (Nicolson, 1996) its pattern of symptoms

82 An Nffl workshop was held in April, 1994, ("The Persian Gulf Experience and Health," NIH 
Technology Assessment Workshop Panel. Journal of the American Medical Association, August 3, 1994) 
and a series of blue ribbon panels  The Defense Science Board, (Lederberg, 1994), the Institute of 
Medicine (Institute of Medicine, 1996) and the Presidential Advisory Committee on Gulf War Veterans' 
Illnesses (President's Advisory Panel, 1996) were set up to review all the scientific evidence and make 

recommendations.
83 See for example "Pentagon study finds no Gulf War malady claimed by veterans, relatives." Baltimore 

Sun. August 2, 1995; "Pentagon says there is no Gulf disease." Washington Times. August 2, 1995; 
Philadelphia Inquirer. August 2, 1995; "Study of 19,000 finds no "Gulf War Syndrome." New York Times. 

April 4,1996.
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Second, the press began to focus more on the conduct of the military and less on the 

cause of GWS itself. This latter course would end up putting the story back on page one.

The DOD had confidently declared that their records showed no confirmed releases of 

nerve gas during the conflict in the Gulf. Under scrutiny, that assertion would turn out to 

be incorrect. A succession of incidents of missing logs and conflicting reports from 

allied chemical weapons experts would progressively undermine confidence in the 

Pentagon and the CIA. Finally, the revelation that in March 1991, U.S. troops 

unknowingly used explosives to destroy Iraqi storage facilities containing chemical 

weapons at a place called Khamisiyah (Shenon, 1996a) blew the story wide open. The 

press saw a "cover-up" scandal. Trust in the Pentagon and, by association, its medical 

staff crumbled (Rather, 1996).

The New York Times a highly influential paper at the top of the media food 

chain decided to transfer control of the story away from the science desk and give it 

instead to defense correspondent Philip Shenon. In 1996 and 1997, Shenon wrote dozens 

of stories about the cover-up that left an impression that the possibility of chemical 

exposure at Khamisyah and elsewhere supported the existence of a Gulf War Syndrome. 

84As with the coverage of the silicone breast implant controversy, Shenon brilliantly 

confounds conduct (i.e. fraud and incompetence) with causation (i.e. did chemical 

weapons cause GWS?).

The rebirth of the GWS story in 1997 was, in fact, the motivation to make an in-depth 

FRONTLINE documentary about this topic. It was envisaged at the outset that part of the 

analysis would include a discussion of how the media had reported GWS. As I would 

find out, getting the media to participate would be more difficult than getting the 

cooperation of DOD, the vets and the scientists.

84 See for example: "Pentagon says chemical weapons were stored in Iraqi ammo dump" (Shenon, 1996a); 
"Army knew in '91 of chemical weapons dangers in Iraq (Shenon, 1997b); "Chemical weapons may be a 

factor in Gulf War illness "(Shenon, 1997c.).
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The Documentary: Challenges and Approaches

The film had an obvious narrative structure that began with the post war return of soldiers 

and the first reports of unexplained symptoms. My first task was to contact the veterans 

involved in those stories and choose some individuals to represent the veterans' 

complaints. As expected, veterans groups were keen to participate. I then had to procure 

access to members of the DOD, politicians from Capitol Hill, medical researchers, and 

the media. I also needed to acquire a certain amount of archival footage to tell the back- 

story of what had happened in the Gulf.

The President's Advisory Committee on Gulf War Illness, which was still investigating 

the condition and holding open meetings around the country, offered a way to document 

the current controversy and see the political process in action. The chair of the 

committee, Dr Joyce Lashof, a former head of the UC Berkeley School of Public Health, 

resembled most people's idea of an elderly grandmother. She seemed to me to be a very 

interesting and credible character. If the audience had to hear some unpopular messages, 

she might be a good person to deliver them. Dr Lashof would be difficult to characterize 

as a paid stooge of the Pentagon.

Hooking the Audience

War documentaries are usually very popular and so I did not worry about hooking people 

in to the film. The program starts at the end of the first Gulf War. And then goes on to 

contrast this great victory with the problems of one regiment of reservists.

I FRONTLINE:Last Battle of the Gulf War 
IN 01:02:43:17 OUT 01:05:18:03

In 1991, American troops returned from a stunning victor}'. The Iraqi forces had been 
decimated at a cost of only 146 American lives. Yet within a few months there were signs 
that all was not well with the troops. Some members of an Army reserve unit in 
Indianapolis based at Ft. Benjamin Harrison began complaining of strange symptoms. 

One was Sergeant Jim Simpson.
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Sgt. JIM S1MPSON, 123rd Army Reserve: I started having problems with 
concentration and that's when I noticed the fatigue really setting in. At times, it was very 
hard to focus. I felt nauseous. I didn't- didn't really want to eat.

GLENDA SIMPSON: He was just exhausted constantly. He could never get enough 
rest. His motivation was deteriorating. He couldn't remember what was being told to him. 
There would constantly be arguments and fights in the house with me and the kids and 
him because we'd say, "Well, we told you," and he wouldn't remember.

Sgt. JIM SIMPSON: And it was about some time in November I ran into a soldier from 
the battalion that said I looked terrible. And she started asking me a lot of questions- 
"Have you been having problems with headaches, blurry vision? And have you had some 
rashes, extreme fatigue?" Then she informed me that there were a lot of other people 
were having the same problems.

NEWS ANCHOR: [Channel 18 M-vr.v, Lafayette, Indiana, March 19, 1992] Good 
evening. Soldiers from three Indiana-based Army reserve units that served in the Persian 
Gulf are reporting health problems that could be related to the Gulf region.

REPORTER: 123rd ARCOM command surgeon Norman Teer says none of the illnesses 
arc life-threatening.

Dr. NORMAN TEER: We haven't been able to rule out anything, so we're not trying to 
rule out, so we're just trying to make sure that get into the right channel and get the right 
tests done on them.

NARRATOR: Dr. Norman Teer examined dozens of reservists, but he was completely 
baffled.

Dr. NORMAN TEER: We got a variety of symptoms that did not fit any one disease 
entity and it made it kind of confusing to us. They complained of fatigue, problems 
sleeping, memory loss, bleeding gums, losing hair, rashes, gastrointestinal problems, joint 
pain. So there were so many symptoms, we couldn't attach it to any particular disease 
entity at that time.

NARRATOR: So Teer called the Pentagon, which sent a special medical team to 
investigate.

The film is up and running. The vets are likeable and believable. The Pentagon whose 

investigation finds nothing and attributes the symptoms to stress seems unsympathetic.

The program now introduces the viewers to another group of vets from Alabama and 

Georgia who are also complaining of symptoms. The audience meets Larry Perry a 

veteran from a Naval construction unit known as the Seabees.
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FRONTLINE: Last Battle of the Gulf War 
IN 01:06:06:25 OUT 01:08:21:04

LARRY PERRY, Seabees: It's like something you never had before. Like when you 
have the flu, you don't hurt anywhere in particular, you just feel miserable all over. And 
that's pretty much the way it runs. You get the severe headaches and when you get two or 
three symptoms together, you're in the bed. You just can't go- you can't- you can't 
function. There's times when I couldn't find my way home. I've attempted to go back to 
work about eight times. 1 wound up in the hospital with exhaustion. I can last about two 
weeks.

NARRATOR: Perry made contact with other Seabees who had served in the Gulf and 
who were feeling ill, like Sterling Sims, tester Mailman, John Gonzales and affected 
worst of alt their friend. Gene Trucks, who is confined to a chair.

STERLING SIMS, Seabees: Old man, how you doing? 

GENE TRUCKS, Seabees: Hi. 

STERLING SIMS: Yon put on some weight yourself. 

GENE TRUCKS: I have.

NARRATOR: They felt their symptoms were clue to Iraqi chemical weapons. They were 
stationed at the Saudi port of Al Jubayl when a loud explosion awakened them one night.

STERLING SIMS: When I got out of the tent, there was a mist in the air. My eyes had 
been burning, my throat was burning, my nose was running, my skin was on fire.

JOHN GONZALES, Seabees: My eyes started watering and I could not-1 could not 
breathe from- by no means and I was just about- just about losing it.

LESTER HALLMAN, Seabees: It was a yellow, powder-type substance that settled 
over the flat surfaces of the compound. You could see it on the tents, on the vehicle. 
Anything that had a flat surface of any description, you could see it the next morning.

NARRATOR: Had chemical weapons been used at Al Jubayl? The Department of 
Defense said there was no evidence they were used there or anywhere else. A Navy 
medical team was sent in to examine the Seabees. Their investigation, like the Army's in 
Indianapolis, found nothing and concluded stress was a likely explanation.
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The two examples of sick vets have built momentum. Many viewers at this stage feel 

that at the very least the vets' concerns need to be investigated. In fact the vets, feeling 

that the military authorities are not taking them seriously, turn to the media and the 

Congress. The Seabees contact a local journalist in Birmingham, Alabama, called Dave 

Parkes.

FRONTLINE: Last Battle of the Gulf War 
IN 01:09:38:23 OUT 01:12:32:07

DAVE PARKS, "The Birmingham News": Sterling Sims called me up out of the blue 
one afternoon and said, "Listen, I'm a Gulf War veteran. You want a story?" I said, 
"Yeah." He said, "You got enough guts to print it?" And I said, "Well, it depends on what 
it is." He said, "Well", he said, "I'll give you a heck of a story."

NARRATOR: Dave Parks would write dozens of articles on what became known as 
"Gulf War Syndrome." Journalists everywhere jumped on the story. It was a compelling 
tale, a story of sick vets, of a mystery disease perhaps caused by something exotic in the 
Gulf.

LYNN SHERR, ABC News: ["20/20"] How many of you have had symptoms of aching 
joints?

ED BRADLEY, CBS News: ["60 Minutes"] How many of you get tired very easily? 
How many of you have joint pain?

NARRATOR: Vets also told their story to Congress.

BRIAN MARTIN, Veteran: [at hearing] I have experienced swollen and burning feet, 
swollen knuckles, loss of strength in my right hand, problems with my heartbeat, 
shortness of breath.

1st VETERAN: Joint and muscular paw. testicukir pain, myofacial pains-

2nd VETERAN: / can't sleep. J can't drive.

NARRATOR: The vets' stories had a similar theme.

3rd VETERAN: fat hearing] Do we all have to die first before yon believe us?
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NARRATOR: Before the war they were fine. After it they were sick. The diseases varied 
enormously. One of the most striking was that of Marine Major Randy Hebeit. Hebert 
was diagnosed with Lou Gehrig's disease.

Rep. CHRISTOPHER SHAYS: [at hearing] Your testimony will he read hy rour dad. 
is that correct?

NARRATOR: He believes his condition is due to the Gulf. He is a shadow of his former 
self.

K1M HEBERT: When Randy left for the war he was very active, a health nut. He was 
that poster-board Marine until he came back from the war and just slowly deteriorated 
from there.

NARRATOR: Did all these illnesses constitute a "Gulf War Syndrome" and, if so, what 
was the cause?

KIM HEBERT: We believe Randy's illness is due to the chemical poisoning that he 
received while in the Gulf War.

NARRATOR: Stung by the criticism, the V.A. began treating more Gulf War vets and 
the Pentagon appointed Dr. Stephen Joseph, a seasoned public health physician who'd 
worked in New York at the height of the AIDS epidemic, to lead its medical investigation 

of Gulf War Syndrome.

Dr. STEPHEN JOSEPH, Assistant Secretary of Defense, Health Affairs 1994-1997:
In many ways, it was a classical public health problem because there was a scientific 
dilemma, a medical dilemma. Here were people with symptoms that had all been in the 

same place at the same time.

The important thing, from the public health and the medical point of view, is what are 
they ill with? What symptoms do they have? Can you cluster those symptoms into groups 

that lead you to look for a single cause?

Like the women in the breast implant controversy, the veterans form a very sympathetic 

group. If the vets are sick, something should certainly be done to help them, whether or 

not there is a Gulf War Syndrome. Now science goes into action. Working with the 

V.A., the DOD's Dr. Stephen Joseph invites any Gulf War veteran who is feeling ill to 

register and undertake a full exam. Independently the government sets up panels of 

scientists to review everything known about any toxin vets might have been exposed to in 

the Gulf, from tropical infections to chemical weapons. Millions of dollars are 

authorized to support a series of epidemiological studies to see whether Gulf War
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servicemen are being hospitalized at a higher rate than normal, to find out if they are 

dying at a higher rate than expected.

But now the viewers get their first insight that GWS may not form a logically coherent 

syndrome. We return to the Simpson family to discover that the illness has spread from 

Sergeant Jim Simpson who served in the Gulf to Glenda Simpson, who did not.

FRONTLINE: Last Battle of the Gulf War 
IN 01:14:07:08 OUT 01:14:50:11

GLENDA SIMPSON: I have noticed joint aches and pains like he experiences. I'm 
starting to struggle with my memory. And the fatigue, I'm getting it. and the exhaustion, 
the pure "I just can't function anymore. 1 have to go lay down."

Sgt. JIM SIMPSON: I started hearing about other soldiers that had these illnesses, and 
their kids coming down with strange things, and I started getting a little nervous about 
certain contacts with my kids. And we're getting to the point where we're paranoid of, 
"No, 1 drank out of that glass. You leave this glass alone. Don't drink out of my glass."

Clearly this infectious theory of GWS is incompatible with a chemical toxin theory of 

GWS (Roswell, 1994). But this logical flaw is apparently not fatal for the GWS theory. 

We have entered the realm of magical thinking (Rozin & Nemeroff, 2002). Then viewers 

learn that GWS may not only affect the vets and their families but also vets' babies born 

since the war. We visit Paul and Connie Hanson, whose son Jayce was born severely 

deformed.

FRONTLINE: Last Battle of the Gulf War 
IN 01:14:50:11 OUT 01:16:11:28

NARRATOR: But for other vets the news was even worse.

Sgt. PAUL HANSON, Ft. Bragg, N.C.: [to child] What's up buddy? How're you doing?
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NARRATOR: They believed that Gulf War Syndrome had caused birth defects in babies 
born after the war.

CONNIE HANSON: When Jayce was bom, he was bom with no upper or lower ami 
bone and his wrists connect at his shoulders. Before he had his legs amputated, his legs 
were bent and twisted up, like if you can imagine sitting Indian style. Paul and I had 
never seen a child like Jayce before.

Sgt. PAUL HANSON: It was a shock. I was real hurt and 1 immediately- I wondered, 
"Man, what in the world happened?" You know, I'm not a scientist. I'm not somebody 
who can figure out stuff like that, but 1 believe it was the chemicals. There were oil well 
fires constantly. We took pills that we had no idea what type of effect they were going to 
have on our systems. There arc so many contributing factors that could have caused him 
to be bom that way.

CONNIE HANSON: As Jayce approaches the different obstacles in life, the pain's going 
to come out. And that hurts me probably as much as it hurts him because you hate not to 
see your children succeed in simple things in life- just to be able to catch a ball!

In November, 1995, Life magazine put the Hansons on their cover with the headline "The 

tiny victims of Desert Storm: Has our country abandoned them (Briggs, Miller & 

Hudson, 1995)? Readers are left with the distinct impression that GWS is real and has 

caused Jayce Hanson's disability.

Having stretched the viewers' emotions, it is time for the film to present some scientific 

evidence. By 1996, the DOD had examined 20,000 Gulf War vets, one of the largest 

clinical investigations ever undertaken. The results indicate that Gulf War Syndrome 

simply did not hold together as a diseases concept. As the blunt Dr. Stephen Joseph put it 

"There was no single unifying hypothesis that could explain the symptoms of large 

numbers of people. There was no magic bullet. There was no mystery illness. There was 

no "Gulf War illness." [FRONTLINE: Last Battle of the Gulf War: 01:16:44:00]

The investigations had indeed found lots of common illnesses, but no new mystery 

disease, no unique "Gulf War Syndrome." The collection of symptoms included 

conditions that people would have contracted whether or not the had gone to the Gulf or 

not, to typical injuries sustained during service to generalized symptoms like headaches,
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fatigue, depression, muscle soreness, and joint pains, that are widespread in the 

population.

The numbers, said Joseph simply didn't support the idea of a new disease. As he put it:

It's not surprising that four or five years after the event, you have 40,000 or 
50,000 people out of 700,000 who are ill. If you looked at a small or medium- 
sized American city on any given day and said to over half a million people, 
"How many of you in the last four or five years have been ill for some period of 
time or haven't felt well or have had symptoms of any kind?" you would have a 
number probably much larger than that. 
[FRONTLINE: Last Battle of the GulfWar:01:18:01:00]

Joseph is the unfortunate messenger who has to deliver this shocking conclusion to the 

media, the vets, and their political supporters.

EJ
FRONTLINE: Last Battle of the Gulf War 
IN 01:18:34:16 OUT 01:19:52:20

CONGRESSMAN: [at hearing] I might say. Dr. Joseph, is there ayes or no answer to 
the question? Is there a "Persian Gulf syndrome" or illness?

Dr. STEPHEN JOSEPH: Yes, there is an answer ami the answer is no, if by that you

NARRATOR: As Joseph delivered the stunning conclusion in his characteristic blunt 
style, he met with skepticism and misttTist. Vets now pinned their hopes on the 
Presidential Advisory Committee, the PAC. chaired by Dr. Joyce Lashof. The PAC 
decided to hold hearings all around the country to find out first-hand about the veterans' 
problems.

1st VETERAN: [at hearing] Listen to the veterans who were there, veterans who 
answered the call and are concerned about their health and the health of their family. 
Don't turn your back on us.

1st VETERAN'S WIFE: A few months later we were given the devastating news that 
the-
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JOYCE LASHOF, M.D. Chair, Presidential Advisory Committee (PAC): It was
extremely important to the work of our committee thai we really understand how the 
veterans were feeling and what the issues were to them.

2nd VETERAN : [at hearing] I'm tired and I get so darned depressed.

Dr. JOYCE LASHOF: // was vety difficult to sit and listen to the vets describe their 
problems.

2nd VETERAN'S WIFE: [at hearing] I lost my husband and I have a deformed child.

Dr. JOYCE LASHOF: Many of them arc heartbreaking.

FATHER OF VETERAN: [at hearing] This cancer crucified liim. It just crucified him.

Joseph works for the DOD and can be dismissed by some of the audience as part of a 

conspiracy. By contrast, the PAC was set up as an independent committee of scientists, 

ethicists, and veterans. PAC chairperson, Joyce Lashof, a seasoned academic, has shown 

her sympathy for the veterans and now has to tell the audience what she thinks. Does she 

agree with Joseph or not?

FRONTLINE: Last Battle of the Gulf War 
IN 01:19:52:20 OUT 01:21:31:01

NARRATOR: Tragic and compelling though the stories were, the PAC couldn't find any 
scientific evidence to support the idea that acute and dramatic conditions like cancers 
were connected with the Gulf War.

Dr. JOYCE LASHOF: The problem you have is, when a group of people come back 
from a particular experience and various ones find that they're ill. and they weren't ill 
before they went, they naturally blame it on having gone to the Gulf. Well, someone else 
could have come down with that exact same illness who didn't go to the Gulf.

3rd VETERAN: [at hearing] Family members, wives, thai are now sick-

Dr. JOYCE LASHOF: We heard veterans describe their diagnosis that we know 
happened to the general population. I mean, amyotrophic lateral sclerosis is a disease that 

happens to people.
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INTERVIEWER: That's Lou Gehrig's disease.

Dr. JOYCE LASHOF: Lou Gehrig's disease. And there is a veteran who has that. He 
feels it's due to his service in the Gulf. We don't know the cause of Lou Gehrig's disease, 
but we know it happens to lots of people who didn't go to the Gulf. It was heart-rending 
to sit and listen to the woman with a child with a congenital detect. She feels it's due to 
service in the Gulf. I think it's completely understandable, but it's just not valid. Birth 
defects are very common. About 3 percent of births have some type of congenital defect. 
The initial studies we have show no greater frequency of birth defects among those 
children bom to veterans who were in the Gulf, either women veterans or men.

Lashof is sympathetic and smart. But there is something about her that viewers don't 

like. I realized this only after the film was broadcast. It's not what she says, but rather 

how she says it. Lashof has a habit of smiling when she is talking about some horrible 

matter. When arguing that Lou Gherig's disease is a terrible disease that cannot be 

attributed to the gulf, she smiles. When talking about the Jayce Hanson's birth defects, 

she grins. It's almost certainly an involuntary, nervous reflex, but it detracts from her 

ability to communicate an unpopular message. In a bitter controversy, a small matter like 

this can loom large.

The film now buttresses Joseph's and Lashof s statements by referring to several 

epidemiological studies in The New England Journal of Medicine comparing troops who 

served in the Gulf with troops who didn't. Gulf War vets were not in general dying from 

disease at a higher rate than expected, although more had died in car accidents, something 

that has been found after other wars. Gulf War vets weren't being hospitalized at a higher 

rate than military service men and women who didn't go to the Gulf. And a large study 

showed that babies being born to Gulf War vets had no higher rate of birth defects.

While the science has now called the entire GWS theory into question, the media 

continued to act as if there was a Gulf War Syndrome, pursuing theory after theory about 

its cause. It's fascinating that "causes" can take on lives of their own, even in the 

absence of agreed "effects." The next section of the film, examines the theories one by 

one to see if they can explain the illnesses of veterans like Jim Simpson.
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FRONTLINE: Last Battle of the Gulf War 
IN 01:23:10:00 OUT 01:26:56:10

NBC NEWS CORRESPONDENT: /"Dateline"} Mixed in with the smoke pouring from 

those burning Iraqi tanks was u toxic radioactive dust released when those highly 
effective-

NARRATOR: "Dateline" speculated that radioactive debris from the uranium shell 
casings used to pierce Iraqi tanks might be the cause of Gulf War Syndrome.

Dr. PHILIP LANDRIGAN: 1 don't think so. The number of vets who have been 
documented to have fragments of depleted uranium is, at most, a couple of hundred and, 
using strict criteria, fewer than that. It just doesn't account numerically for the thousands 
of people who complain of symptoms.

NARRATOR: 20/20 wondered about the oil tires that Saddam Hussein had set-
LYNN SHERR, ABC News: ["20/20"] -those fires in (he oil wel/.s thai were burning our
of control for so long to increased health risks.

NARRATOR: Scientists now agree that the heat drove most of the fumes high up into 
the atmosphere, away from the troops on the ground.

JOYCE LASHOF, M.D., Chair, Presidential Advisory Committee
(PAC)Surprisingly enough, the data from the air monitoring which was done shows that 
the air was no dirtier than an average American city which, you know, sounds illogical to 
us when we saw all the pictures of the oil wells and the fires.

ED BRADLEY, CBS News: ["60 Minutes"] Every- eight hours during the war. hundreds 

of thousands of American soldiers stopped what they were doing to take a pill, 

pyridostigmine bromide, or P.B.

NARRATOR: 60 Minutes wondered if side effects from P.B., a drug given to protect 
against the nerve gas soman, might be the cause of Gulf War Syndrome. It had, after all, 
never been given to large numbers of troops. But it's not new. People like Janet Wagner 
have been taking it for decades, in doses 20 times larger than that used by the troops, for 
the neurological disease myasthcnia gravis. The PDA regards it as a perfectly safe drug 
and Janet, like most users, hasn't experienced any of the chronic side effects that Gulf 

War veterans have reported.

Dr. JOYCE LASHOF: The closes, as compared to treatment doses, were quite small, so 
that, as a cause of any long-term illness, was considered very unlikely.
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NARRATOR: Nightline brought up another possibility: pesticides.

JOHN McWETHY, ABC News: f "Nightline"/ -causes could he heavy use of pesticides 
to protect soldiers from such deadly insects as scorpions.

Dr. PHILIP LANDRIGAN: Pesticides are certainly toxic chemicals and we've seen 
cases of neurotoxicity in people like park rangers in the Everglades who slathered 
themselves with DEBT every day for a whole season. But I just can't imagine that 
thousands of people had the kinds of heavy exposure to pesticides that would be required 
to produce the overall pattern of illness that we're seeing here.

NARRATOR: Dan Rather suggested vaccines.

DAN RATHER, CBS News: ["CBS Evening News"} The veterans may he suffering side 
effects from experimental vaccines.

Dr. JOYCE LASHOF: The majority of the immunizations which they received arc 
standard immunizations that we've been using in civilian life and in military life for a 
long time. The two that cause concern were those that were more unusual and not part of 
the standard immunization routine and that would be anthrax and botulinum toxin.

NARRATOR: But the panel could find little evidence that these vaccines caused the 
chronic symptoms.

Dr. JOYCE LASHOF: There is no reason to believe that the vaccines could cause any 
problem, nor that they could be a vehicle for transmitting any other organism, as has been 
postulated. These are safe vaccines.

NARRATOR: But the media's favorite theory by far was that chemical weapons might 
be to blame. Since the war the DoD had repeatedly denied that U.S. troops had been 
exposed to chemical agents. But many vets were skeptical of these denials because during 
the war hundreds of chemical alarms had gone off.

We now raise the scariest of risk factors chemical weapons. Because Sadam had 

already used CWs to kill Iraqi Kurds and Iranians, Americans had a sense of the power of 

this kind of weapon. The prospect of chemical warfare is certainly frightening. Like 

radiation, CWs are invisible. In fact CWs are much harder to detect than radioactivity. 

Unlike Geiger counters CWs detectors are crude devices that can be set off by many 

common chemicals like those in insecticides and diesel fuel. Before, during, and after the 

war, the CW detectors went off all the time, forcing US service men and women to don 

their protective clothing. Could any of these alarms have been real CW exposures? 

Pentagon officials said no, insisting that all were false alarms.

Page 166



Communicating Controversy jon Pal/reman

Lashof and the PAC saw a logical flaw in this DOD argument. As Lashof puts it:

DOD said all these other things like oils and petroleum, waxes, all of them could 
cause alarms to go off, there's no way you can say that it was due to a chemical 
warfare agent. And that's correct. But there's also no way you can say that it 
wasn't due to it. All you can say is "It could have been, it could not have been 
[FRONTLINE: Last Battle of the Gulf War: 01:27:24:00].

Might there have been some genuine exposures to CWs during the war? The PAC still 

thought this was unlikely for one main reason. CWs effects on humans are hard to miss. 

When a religious cult released the nerve agent sarin into a Tokyo subway in 1994, the 

effects were immediate, dramatic and followed a classic pattern known to physicians 

since World War II: constriction of the pupils, tearing of the eyes, respiratory and 

neurological symptoms, paralysis and death. Since no such acute effects were seen 

anywhere in the Gulf, it was unlikely that sarin or any other chemical weapons were used 

offensively by Saddam? This left open the possibility that there might have been some 

accidental low-level release of CWs.

The PACs report in early 1996, however, essentially agreed with Joseph and the other 

scientific panels: there was no unique Gulf War Syndrome and the symptoms, like fatigue 

and joint pain, were not likely the result of the risk factors publicized in the media, 

including chemical weapons. There was one factor, however, the PAC thought very 

likely to have contributed to the vets' symptoms: stress.

FRONTLINE: Last Battle of the Gulf War 
IN 01:29:37:23 OUT 01:31:19:11

Dr. JOYCE LASHOF: Stress has profound physiological effects on the human body. 
Stress can contribute to the development of cardiac symptomatology and even heart 
attacks. Stress impacts on diabetes. It's not the primary cause, but it has an effect on the 
disease and how the body is handling the disease and how severe the disease is. So stress 
has profound effects. And they're not imaginary, they're real.
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NARRATOR: The vets were not impressed.

LESTER HALLMAN, Seabees: Bunch of bull. It" you go back and look at these blue- 
ribbon panels, they are government-sponsored and government employees, for the most 
part. Need I say more?

STERLING SIMS, Seabees: Do we look like we're stressed out? It's just another 

delaying tactic, is all the world it is.

DENISE NICHOLS: [at hearing] This is not stress. The stress is what the government 
has-

NARRATOR: Anger mounted.

DENISE NICHOLS: fat hearing] -done to us for seven years.

FATHER OF VETERAN: / know what my son died of. He died oj cancer. I want to 

know what killed him. And it wasn't stress.

VETERAN: It's not in your head This illness is real. What's happening to me is real. It's 

destroying my life. It's destroying my body. And as every dav goes bv-

NARRATOR: So great was the anger that threatening phone calls were made to the 
PAC. The panel continued its work protected by federal agents, their conclusions 
unchanged.

The vets' resistance to a diagnosis of stress is one of the most fascinating aspects of this 

story. The program now addresses this issue head on, featuring the work of Captain 

Craig Hyams, an infectious disease specialist, and Gulf War vet. The program tells how 

Hyams set himself the task of examining how veterans of previous wars had fared (see 

FRONTLINE: Last Battle of the Gulf War: IN 01:31:22:23 OUT 01:34:34:02).

Nobody wanted to hear the stress explanation, not the veterans, not members of congress, 

not members of the media. But the scientific evidence against a new GWS and in favor 

of stress appeared overwhelming. Then something happened that would change the 

dynamics of the controversy. In June, 1996, the Pentagon admitted that shortly after the 

ground war ended back in 1991, US troops had blown up an Iraqi ammunition storage 

facility called Khamisiyah that they now realized contained weapons filled with nerve 

gas. Those troops, the Pentagon conceded, might have been exposed to chemical agents.
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The media jumped on the story and the DOD was firmly in the crosshairs. General 

Norman Schwarzkopf and General Colin Powell, the heroes of the Gulf War, were hauled 

before Congress to answer charges of a cover-up. CBS News' Ed Bradley put it like this: 

After denying it for years, little by little the Pentagon is now admitting to something 

American soldiers who fought in the Gulf War have been claiming for years, that they 

could very well have been exposed to deadly nerve gas. [FRONTLINE: Last Battle of the 

GulfWar:01:36:34:OOJ

This turn of events shows how important and fragile trust is. Now, the focus is not on 

causation of GWS, but on the DOD's conduct. Under scrutiny, the DOD and the CIA are 

shown to be flawed organizations, guilty of a cover-up, or of gross incompetence or both. 

On the surface it looks like the authorities had known all along about Khamisiyah. It 

turns out that days before the March 1991 demolition of Khamisiyah, at least three 

intelligence leads raised the possibility that the site might contain chemical weapons. 

The Pentagon's story, however, is that these leads were mislaid in the fog of war. So 

thinking it was a conventional weapons site, the Army blew it up and moved on. There 

were no confirmed chemical detections and no medical symptoms reported. The site was 

forgotten.

But it gets worse. A few months later, in October of 1991, a United Nations inspection 

team visited Khamisiyah. The UN inspectors found parts of the site heavily 

contaminated with sarin. They also found an empty U.S. Army explosives crate. The 

U.N. passed on its findings to U.S. authorities. The Pentagon investigated, but dismissed 

the possibility that U.S. troops had been involved or exposed. Now, five years later, 

Congress wanted to know why. Cover-up or bumbling incompetence, the effect is the 

same: a rapid reduction in public confidence.

The media and Congress have by now completely confounded the questions of conduct 

and causation. Led by The New York Times, the media interprets each DOD mistake as 

supportive evidence for GWS. In reality, Khamisiyah had changed the politics, not the 

science. There was still no evidence that very low levels of chemical weapons could
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cause delayed chronic symptoms like fatigue. And there was another logical problem. 

The vast majority of the troops in a computer-modeled plume analysis of the Khamisiyah 

fall-out are not ill. And most of the troops who went to the Gulf, including thousands of 

vets who were ill, like the Seabees at Al Jubayl, were not in the plume. But most of the 

media failed to point this out to their readers.

hi this charged media climate, vets like the Seabees were not inclined to believe the 

official DOD's conclusions: that vets had not been exposed to chemical weapons at Al 

Jubayl; that the loud noise they reported was a sonic boom; and that the yellow chemical 

mist came from a nearby fertilizer plant.

FRONTLINE: Last Battle of the Gulf War 
IN 01:43:46:00 OUT 01:45:05:06

LESTER HALLMAN, Seabees: They knew what happened over there, but they would 
have egg on their face, as the old saying goes, if they admitted it.

NARRATOR: Vets seemed more fearful than ever.

LEGIONNAIRE: [to Matt Puglisi] We weren't too happy about that Scud missile.

NARRATOR: American Legion spokesman Matt Puglisi, himself a Gulf War vet, had 
made great efforts to get vets to pay attention to the emerging scientific studies. Now he 
saw things falling apart.

MATT PUGLISI, Director of Gulf War Illnesses, American Legion:
There were a lot of reckless statements being made about these illnesses that took on a 
life of their own. They're not helpful to the veterans. They frighten those who are in good 
health and they frighten those who suffer from poor health, as well. If you look at The 
New York Times, which has some of the best medical reporters in the nation, it hasn't 
been allowing them- it hasn't encouraged their medical reporters to cover this issue. Why 
not? They've been covering it from a political angle with their Pentagon reporter. Doesn't 
help the nation understand what's really important about Gulf War illnesses, what are the 
medical complexities of this. This is not a political story. This is a medical story. Gulf 
War veterans went to the Gulf and came back and some of them suffer from poor health. 

Let medical doctors try to answer that.
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Now, it was time to put the media itself on the spot. I tried to arrange an interview with 

The New York Times to ask why its editors hadn't assigned their medical reporters to 

cover this story and also to answer the charge that they had created the impression of a 

connection between Khamisiyah and Gulf War Syndrome. But editor Andy Rosenthal, 

after agreeing to an interview, canceled at the last minute, saying,"/ never wanted to do 

the interview anyway." I also struck out with the editors of Life, whose 1995 cover story 

on the Hansons, had led many vets to worry that they too might give birth to congenitally 

malformed babies. It is ironic that the only actors who refused to participate were my 

colleagues in the media.

On with the story. With media and Congress reenergized, GWS had attracted the 

attention of maverick scientists with unusual theories about how risk factors in the gulf 

might have caused the symptoms. This is typical of the later stages of a controversy. A 

similar thing happened in breast implants and EMFs.

FRONTLINE: Last Battle of the Gulf War 
IN 01:49:08:25 OUT 01:51:36:01

NARRATOR: In the wake of Khamisiyah, the government has allocated millions of 
dollars of research to investigate each and every theory, but many vets are tired of 
waiting. They have sought out the handful of scientists who believe in Gulf War 
Syndrome and claim they can cure it. One of these scientists is Garth Nicolson. Nicolson 
believes the vets' symptoms are caused by an organism called a mycoplasma that Saddam 
had modified with genes from the AIDS virus.

According to Nicolson, Saddam then delivered this biological weapon in Scud missiles. 
But critics ridiculed his theory. What would be the purpose of a weapon that didn't kill 
the enemy, but caused chronic symptoms years later?

GARTH NICOLSON, The Institute for Molecular Medicine, Ph.D.: Saddam said he 
would send the war back to the United States and I think this is how it was done.

INTERVIEWER: But wouldn't he have rather won the war?

NANCY NICOLSON, The Institute for Molecular Medicine,Ph.D.: It's a question of 
what you mean by "winning." See, you can- to him it was probably, in his mindset, just a
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battle, but sending home a deadly illness like this, the aftermath is- in a way, he- he has 
won.

NARRATOR: The best proof of his theory, Nicolson argued, was that by using very 
large doses of certain antibiotics to kill the mycoplasma he had been able to cure many 
Gulf War veterans. One vet that Nicolson approached was Randy Hebert.

KIM HEBERT: We received a call from Dr. Nicolson right after we testified up in 
Washington. He had seen Randy on CNN. And we were very interested in trying because 
he was the only one that had given us any type of hope. You've just got to put faith in 
someone that positive.

NARRATOR: Initially Randy seemed better, but after a few weeks he had a setback. 
Nicolson also tested K.im Hebert for mycoplasma and diagnosed her with Gulf War 
Syndrome, as well.

KIM HEBERT: Dr. Nicolson really believes that my signs, as far as migraines and 
vision going bad and- is a sign of the mycoplasmas. But 1 think all my signs are due to 
stress. You know, our household is not normal anymore. I mean, we just went from a 
healthy relationship to. you know, your husband being sick. And it turns your whole 
house upside down when Daddy's not well.

This is an extraordinarily revealing statement. Kim Herbert initially attributed her 

husband's Lou Gherig's disease to CWs. Now she is willing to consider that a biological 

agent may have caused it. But regarding her own health, she subscribes to the stress 

theory. Humans can balance multiple belief systems at one time it seems.

As for Nicolson, by claiming that antibiotics can cure Lou Gherig's disease, he has 

shown himself to be a snake oil salesman. The program tries to leave the viewer in no 

doubt about Dr. Nicolson.

FRONTLINE: Last Battle of the Gulf War 
IN 01:51:36:01 OUT 01:51:53:26

INTERVIEW: Can you cure Lou Gehrig's disease with antibiotics?

Dr. JOYCE LASHOF: No. If we had a cure for Lou Gehrig's disease, especially with 
antibiotics, we wouldn't have any deaths from Lou Gehrig's disease. No one can cure Lou
/"^U..; ,.'.. _.1*__._._. j... _! _.Gehrig's disease today.
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It is time to wrap things up. It's an extraordinary tale. But what does it all mean? Is it a 

Shakespearean tragedy "signifying nothing" or can we all learn something from this 

affair? We ask two of our contributors for their final thoughts.

n
FRONTLINE: Last Battle of the Gulf War 

IN 01:51:53:26 OUT 01:53:19:27

NARRATOR: The PAC disbanded last November and Joyce Lashof is back teaching at 
Berkeley, frustrated that the panel's conclusions got so little attention from Congress and 
the media. Joseph left the DoD medical department and is now in private practice. He is 
philosophical about what happened.

Dr. STEPHEN JOSEPH: The veterans, they were hurting and they wanted answers that 
were most acceptable to them. They wanted medical labels and psychological stress was 
a message that was not and is not today palatable to the vets. They don't want to hear that. 
I think part of the blame rests on those who continue to whip up the issue. I mean, I think 
there were certainly those in the media, there were pseudo scientists, there were 
individual members of Congress who just would dredge up the most fantastic hypotheses 
and explanations without a shred of acceptable scientific and medical evidence.

Eventually, this will all sort out. Eventually, those self-interested loud voices of 
sensationalism will pass away. Eventually, people will look back at this three years, five 
years from now and say "What did we learn from this?"

Outcome of Last Battle of the Gulf War

The show was broadcast to a national audience and received a 3.0 audience share

Here is a sample of press coverage.

The Dallas Morning News (Al Brumley, January 20,1998) 
Frontline manages to separate itself from other media and take a more 
dispassionate look at the issue. In so doing, it holds the feet of seemingly 
untouchable media outlets to the fire just as surely as it does grandstanding 
politicians, often with surprising results. Certainly, New York Times editors didn't 
want anything to do with the show. Frontline also keeps a sharp eye out for 
scientists dabbling in questionable research, including one who believes he can 
cure Lou Gehrig's disease with antibiotics.
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It's quite a juggling act: media critiquing, consumer reporting, story-telling and 
informing, all in 52 minutes.

Many veterans will not be happy: The show leaves the distinct impression that, as 
far as its producers are concerned, Gulf War Syndrome has had its day in court 
and has not made its case. But, in grand Frontline tradition, everybody who's 
willing to talk gets a fair shake, and viewers can still make up their own minds.

The New York Times (Walter Goodman, January 20, 1998) 
Tonight's program, produced by Jon Paifreman, takes particular aim at Life 
magazine, which ran a cover picture of a veteran's severely deformed child. It was 
a heartbreaker, even though the birth defect was never proved to be related to the 
father's service. Also criticized are television news-magazine programs that 
stirred the pot:... Science's battles against emotion, quackery and demagogy are 
nothing new, and if this turns out to be the latest one, it will, alas, not be the last 
one.

San Diego Union-Tribune (Preston Turegano, January 20, 1998) 
As usual, "Frontline" methodically and thoroughly presents the facts...Still, the 
program leaves it up to the viewers to decide if the vets are truly afflicted or just a 
bit loopy. That's the way good news documentaries should be."

San Francisco Examiner (David Armstrong, January 20, 1998)
Last Battle" is like a tripod with just two legs: angry veterans, frustrated
scientists. The third leg the media is missing, rendering the program unstable.

Since the program aired, other panel studies in the US and the UK have confirmed the 

findings of the PAC. On September 7, 2000, the Institute of Medicine published a full 

review in which they found there was insufficient evidence to link the chronic illnesses 

suffered by some Gulf War veterans to a specific cause (Institute of Medicine, 2000). 

Then, in November 2004, a Department of Veterans Affairs panel (The Research 

Advisory Committee on Gulf War Veteran's Illnesses, 2004) parted company with all the 

previous panels and suggested the possibility that chemical agents (e.g. sarin, 

pyridostigmine bromide and pesticides) might cause neurological issues such as those 

seen in some veterans. The report received extensive media coverage as "vindicating the 

vets," but the Veteran's panel came under criticism from scientists for "drawing strong
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conclusions from -weak evidence" and for stacking the panel with members with the 

"appearance of conflict of interest" (Shane, 2004: D6)85

Like FC, the GWS controversy smolders on, mostly out of the glare of the media. With 

the conflict in the Balkans, the 9/11 attack on the world trade center, the invasion of 

Afghanistan and the second much more serious Gulf War, GWS has found it hard to 

compete for attention. The military has learned some lessons from the conflict. They 

now attempt to get good baseline data on troops before a war starts so they will be in a 

better position to launch epidemiological studies later. Perhaps more importantly, by 

providing veterans with access to health care the secondary economic gain of a future 

Gulf War Syndromes is diminished.

85 The panel included four veterans and six medical scientists, four of whom had 

published studies of gulf war health problems.
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Chapter 11: Conclusion to Project Two

This section has examined how human beings think about perceived threats such as 

chemical weapons and nuclear waste. It has been demonstrated that our perceptions often 

have little to do with the statistical likelihood of danger, can be logically inconsistent and 

can even at times resemble primitive magical superstitions. To navigate modern risks, 

humans more often focus on a set of non-quantitative attributes of the technologies and 

the people charged with managing them.

The stories in this section demonstrate beyond doubt, therefore, that risk is a highly 

complex construct. The study of nuclear energy revealed that factors such as "need" and 

"trust" can overwhelm strictly quantitative risk assessments, leading to the remarkable 

situation where the same technology can be feared in one country (e.g. the United States) 

and embraced in another (e.g. France). The issue of high-level nuclear waste disposal is 

perhaps the most vivid example of the limitations of technocratic risk assessment 

approach that sees risk as "probability multiplied by consequences." The technocratic 

solution to permanently bury this lethal material in a geologically suitable region turned 

out to be unacceptable to the public. Even though the waste posed no obvious imminent 

danger to people, the proposal to bury it for all time in a repository not only served to 

characterize the radioactive material as "useless," but also added a graveyard stigma to 

the stigmas of radiation and waste.

The study of Gulf War Syndrome also showed that the public considers many factors 

when thinking about an alleged risk. Despite the fact that there was no clear case 

definition, nor any common pattern of exposure, GWS proponents formed elaborate 

belief systems to account for their circumstances while rejecting medical explanations of 

"stress." Again, factors such as trust and need proved powerful drivers of human belief 

systems. For example, lack of trust in the Department of Defense (for failing to reveal an 

incident in Khamisiyah in which US soldiers unknowingly blew up chemical weapons) 

was taken as evidence that chemical weapons exposure was the "cause" of GWS. As
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with the breast implant controversy, conduct became confounded with causation. 

Regarding the syndrome itself, veterans and their families switched between a chemical 

etiology   to account just for gulf war veterans' illness   and an infectious etiology to 

explain the illnesses of vets' wives and children as well.

These examples and the underlying social science research suggest strongly that humans 

will be most fearful of: technologies which are unbounded or which have catastrophic 

potential; technologies that are imposed on a community, rather than chosen, (especially 

if that imposition seems unfair); technologies that offer little or no benefit; technologies 

that carry a stigma; technologies that aren't needed; and technologies managed by 

organizations and individuals that are seen as untrustworthy or incompetent. Any 

technology with some of these characteristics (nuclear energy, chemical and biological 

weapons) can produce fears that are susceptible to rapid amplification by interested actors 

such as lawyers, advocacy groups, and the media.

A good test of this model is to apply it to a different case, the controversy over 

genetically modified organisms (GMOs), discussed in another film Harvest o 

Are GMOs scary in the way that nuclear reactors and chemical weapons are?

As with nuclear power, GMO's proponents claim it has enormous promise (McHughen, 

2000; Marks, 2001). Advocates argue that it will enable: production of: crops which can 

be grown on marginal lands such as salty soil; crops that are resistant to pests, including 

viral pathogens (and which, therefore, need no pesticides); crops containing vitamins and 

healthy fatty acids; and plant systems capable of "manufacturing" drugs and materials. 

Proponents also argue that the practice of altering plants for human benefit is thousands 

of years old and that all foods are really "genetically engineered" anyhow (i.e. using 

traditional cross breeding). The pro-GMO position, therefore, is a little conflicted. On 

the one hand it trumpets the new, while trying to argue at the same time that the

86 The film and script of NOVA/FRONTLINE SPECIAL "Harvest of Fear" [120'], first broadcast April 

23,2001, is included for reference only. This film won the Alfred I. duPont-Columbia University Silver 

Baton for Outstanding Television News Production.
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technology is not really a break with the past, just a more precise extension of traditional 

technologies of crop modification.

For their part, anti GMO groups have realized that GMOs have some "fearful" 

characteristics (Smith, 2003). They argue that GMO technology is different from 

traditional cross breeding, which, say, crossed two varieties of wheat. Now, for the first 

time in history, genetic material can be introduced from an entirely unrelated organism to 

produce a transgenic plant. The idea of taking a gene from a fish, an insect, a bacterium, 

or an animal and placing it in a strawberry, seems a world away from traditional cross 

breeding. Realizing that some people think such manipulations unnatural, hubristic, and 

reckless, anti GM groups have dubbed GM products as "Frankenfood."

While the notion of inserting foreign genes seems potentially dangerous to many (and 

unbounded in that there seem to be few limits on where it may lead), it is difficult 

currently to imagine a potential catastrophe of nuclear proportions. An agricultural plant 

can't blow up or kill you. Or can it? One thing that might (and nearly did) happen is the 

inadvertent introduction of a food allergy. One attempt to place a Brazil nut gene in a 

soybean was stopped because of fears that consumers with severe allergies to nuts might 

unknowingly eat a soy product and go into anaphylactic shock (McHughen, 2000).

Another disaster fear scenario involves ecological catastrophes where inserted genes 

migrate to other plants such as weeds. One early GM product made crops resistant to the 

herbicide Round up Ready, making the elimination of weeds very simple. But, critics 

say, what happens if that resistance migrates to a weed in the wild thus creating a "super 

weed" that may grow out of control and resist herbicides?

So much for fear. What about need, trust, and stigma? This turns out to be different in 

different parts of the world.

There is no food shortage in Europe and the US, so since GM food is no cheaper than 

non-GM food, consumers do not see any advantage to buying it. Farmers in the US get
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an advantage as it makes farming more efficient, but consumers get no direct benefit. A 

possible indirect benefit to consumers comes from the fact that many GM crops (so called 

BT crops) can be farmed with far less pesticide than traditional crops, making them good 

for the environment. As it turned out, this latter argument did not resonate very much 

with consumers, perhaps because the companies like Monsanto making this argument are 

the same companies by and large that manufacture pesticides. Earning trust and 

environmental credibility takes time.

On the other hand, in the developing world where there is a food shortage and where the 

practice of farming involves endemic plant pathogens, backbreaking weeding and poor 

soils, the prospect of GM crops, where the technology is all "in the seed," is attractive 

(Taylor et.al., 2004). While such nations cannot afford the expense of GM crops, 

companies like Monsanto have donated research and crops for public relations purposes.

Trust and need turn out to be the dominating factors for GMOs. In Europe, where there 

are vast food surpluses and where a serious BSE crisis left the public distrustful of the 

agricultural regulators, GM food failed to gain acceptance. Lacking competing benefits, 

GMO's negative attributes were amplified by European environmental and organic 

farming groups forging a powerful anti-GM movement that successfully stigmatized the 

technology. In the US, by contrast, where the USD A, EPA, and PDA enjoy very high 

approval ratings, the issue simply hasn't taken off. By the time people became aware 

they were eating GM food, it had penetrated the food supply (McHughen, 2000).

Matters remain perilous for GMO producers and researchers. While there have been no 

Chernobyls, any kind of accident is likely to reduce acceptance. GM companies are 

currently fighting over the issue of labeling. Predictably, anti GM groups want 

everything labeled which will almost certainly happen in Europe whereas GM 

companies are fighting to avoid labeling. Our model predicts that both sides, seeing 

labels as stigmata, are misguided. Labeling a product not only marks it, it gives 

consumers a choice. A label therefore converts an involuntary risk into a voluntary one. 

Research has proved what the theory predicts: that the single biggest factor in increasing
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approval for GM food in the US is the introduction of mandatory labeling (Jenkins Smith 

et. al., 2001). The model predicts that GM companies should be calling for labeling and 

anti-GM groups should be opposing it. In fact both are doing the opposite.

The uncertain fate of GM food a potentially transformative technology shows just 

how high the stakes are. Societies need to make good decisions about cutting edge 

technologies, carefully weighing benefits against risks. But unless promoters of new 

technology become more understanding of what drive risk perceptions and much more 

skilled at risk communication, tomorrow's exciting technologies like stem cell research 

and nanotechnology may hit road blocks just as nuclear energy and GMOs have.
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Project Three:

Going Against the Climate
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Chapter 12: Introduction to Project Three

The six controversies so far discussed concern public hopes and fears, that for the most 

part turned out to be exaggerated or unfounded. We turn now to the converse 

situation: a serious issue that, in the opinion of many scientists, deserves public 

attention and media exposure but which fails to arouse much fear. The prospect of 

global climate change has been called "the mother of environmental issues" 

(Wildavsky, 1995). The subject is serious and unavoidable: the consequences of 

ignoring it are almost certainly large and irreversible. Yet in the US, global climate 

change has failed to find traction as a pressing environmental issue.

For the reasons discussed in this overview, most journalists and their editors would be 

expected to regard global climate change as an unpromising story topic. Recall that 

people's attention tends to be drawn to stories where complex, new, but un-needed 

technologies expose communities (preferably children) to involuntary, potentially 

catastrophic and unbounded risks entailing suffering, disease and death. Recall that 

public interest increases further if the exposure is controlled by a corporate or 

government entity that people mistrust.

As will be seen, global climate change possesses few of these characteristics. The 

hypothesized danger comes from the climate, something humans have traditionally 

thought of as beyond human influence. While human action is alleged to be the cause of 

the looming problem (by changing the composition of the atmosphere), there is no one 

entity to blame. The villain in this affair includes not only certain industries (such as 

coal, oil, gas and automobile producers) or certain countries (like the US, which is 

responsible for 25% of CO2 emissions87) but also all humans living on the planet. Every 

time we take a shower, cook our breakfast, or drive to work we add greenhouse gases to 

the atmosphere. Greenhouse gas build up is a side effect of our comfortable way of life.

87 A wealth of basic data is posted on the Intergovernmental Panel on Climate Change web site at 

http://www.incc.ch/
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The climate "story" is also encumbered by technical complexity and scientific 

uncertainty. Has climate change already begun? It's impossible to say with any 

certainty. How precisely will the CO2 venting from our car exhausts change the climate 

in a particular region? Scientists don't have the slightest idea. While some general 

effects such as sea level rise are agreed, just how, say, northern Europe's climate will 

change as a result of global warming is largely unknown, as is the timescale over which 

any changes will occur.

In other words, human-induced climate change is an impersonal, highly uncertain, 

bafflingly complex, alleged risk with no identifiable victims and no one to blame. 

Moreover, the alleged link between cause and effect is fuzzy, spread out in space and in 

time. Rather than simply impacting our local environment, climate change's negative 

effects are more likely to impact other humans living in a different place (say, the low 

lying Maldive Islands88) and time (the world of our grandchildren and beyond). Without 

protagonists, and clearly defined issues and consequences, it's hard to get an audience to 

care.

Despite all of these arguments, in 1999, WGBHs premier science series NOVA joined 

forces with FRONTLINE to make a two-hour special about this very important but 

"unsexy" topic, for no other reason than it deserved to be done.

88 This chain of 1,196 tiny islands in the Indian Ocean is only some 2 meters above sea level. Experts 
estimate that even a 1-meter rise in sea level would, in the event of a storm surge, prove disastrous for the 

311,000 inhabitants.
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Chapter 13: Example: NOVA/FRONTLINE: What's Up 
With The Weather. [120'] First broadcast April 18,2000

Story Background

The summer of 1988 was one of the hottest summers on record in the US. As 

wildfires burned in Yellowstone Park, and drought ravaged the prairies, climatologist 

James Hansen of NASA's Goddard Space Center appeared before Congress and stated 

categorically that in his view global warming had already begun (Weart, 2003).

Hansen's claim was that human beings' use of fossil fuels, like oil, gas, and coal, had 

put so much heat trapping carbon dioxide gas (CO2) into the atmosphere that the 

Earth's climate was changing. But as most experts later conceded, this label of global 

"warming" projected an oversimplified idea of how the Earth's climate worked. 

While it was simple to imagine these so-called greenhouse gases causing American 

cities to swelter, in reality the Earth's temperature was determined by numerous 

factors, some human, some natural.

Taken alone, natural factors are quite capable of producing a period of hot summers 

without human intervention. Climate historians have documented the fact that many 

times in the past, long before there were humans pumping out CO2, there were 

temperatures both higher and lower than today's. During the Middle Ages, between 

900 and 1400, the temperature of the northern hemisphere was higher than it is today. 

There were vineyards flourishing in Britain, plagues of locusts descended on 

continental Europe, and Greenland (where they cultivated corn) was colonized to such 

an extent that the Pope stationed an Archbishop there. Boney remains prove there was 

an abundance of cod in the waters of west Greenland and Old Norse burials took place
89

deep underground in soil that has since become permafrost.

89 By the 15th century, however, temperatures had fallen dramatically and Greenland, now unable to 

sustain farming communities, was abandoned (Lamb, 1982). By the 16th century Europe had fallen into 
what is called the Little Ice Age. The River Thames in London froze over for many years in a row. Then in
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Despite these complicating details, the theory of global warming slowly gained 

traction among environmental scientists and some policy makers. By the late 80s, 

environmental activism had moved onto a global stage, taking up international issues 

such as acid rain, ozone depletion and waste disposal. In 1987, most of the world's 

nations signed an international treaty, the Montreal Protocol, curtailing 

chlorofluorocarbons (CFCs) that were suspected to disrupt the Earth's protective 

ozone layer. The unexpected discovery of a hole in the ozone layer above Antarctic a 

year later seemed to confirm that we were playing with fire. But would environmental 

groups have similar success with global warming?

In 1992, in Rio de Janeiro, the nations of the world met to discuss global warming and 

what to do about it. Among the most vocal nations represented were the Alliance of 

Small Island States fearful that rising sea levels would wipe them out. Most of the 

Marshall Islands and Maldives Islands, for example, are less than three meters above 

sea level. During the conference, the US came in for considerable criticism for being 

the major producer of CO2 and other greenhouse gases like methane. Despite pressure 

from US business, President George Bush signed a treaty aimed at curbing the 

continued release of greenhouse gases. When the world's nations met in 1997 in 

Kyoto, Japan, Vice President Al Gore helped negotiate a more specific timetable of 

reductions. The discussion at Kyoto concerned how much each country should 

commit to reducing greenhouse emissions. A major sticking point was the fact that 

less developed nations (LDCs) did not want to sign onto to a treaty that might impede 

their economic development. The LDCs wanted the developed world, especially the 

US, to lead the way.

Already before Kyoto, a coalition of US industrial corporations called The Global 

Climate Coalition lobbied congress, resulting in a 95-0 Senate vote* threatening to 

reject any treaty that did not set limits for developing countries as well.

the late 18th Century, the temperatures started warming up. Even before the industrial revolution, a 

wanning trend was underway.
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As I started research for this television program, it looked increasingly unlikely that 

the US would ratify the protocol reached at Kyoto, which called for the US to reduce 

C02 emissions to 7% below 1990 levels. The US economy was booming and emitting 

more C02 than ever.

The Scientific Case for Global Warming

My first impression was that the evidence for global climate change was weak. Even 

though there seemed to be a large number of scientists who supported the theory that 

humans were changing the climate, they did not seem to have a very compelling case 

that climate change was underway. Indeed, Hansen's attempt to use hot summers to 

prove global warming seemed to me to smack of shameless opportunism. I also 

objected to the way some scientists tried to close off the debate with phrases like "the 

overwhelming majority of scientists believe that climate change is underway..." While 

this did in fact seem to be true there were very few so-called "greenhouse skeptics" 

out there I found this attitude patronizing. If the case for climate change was so 

strong, then it ought to be possible to communicate the supporting evidence as well as 

the conclusion. It would take me many weeks of research before I came to understand 

why most climate scientists felt so convinced about this issue and why they were 

having such difficulty communicating their case. But I am getting ahead of myself. 

When I started, I didn't even understand the difference between weather and climate.

Climate 101

Weather is not the same thing as climate.

People have always known that weather is important. Throughout most of recorded 

history, humans have realized that episodic changes in rainfall or temperature could 

lead to famine, starvation, and death. We are mentally tuned in to the weather: we 

notice its changes and cycles; we know that spring follows winter and that summer 

gives way to autumn.
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We have no such intuitions about climate. Climate, the average weather of the entire 

globe charted over centuries, lies, in general, beyond our direct experience.

Even for meteorologists, the Earth's climate patterns are much less discernible than its 

weather. The reason is straightforward: it is bafflingly complex. The climate system 

involves an interlocking set of natural actors: the sun (including the Earth's varying 

solar orbit and the sun's varying brightness), the atmosphere (including convection 

currents and rotational forces), the ocean (i.e. the tides, currents and salinity), and the 

Earth's crust (e.g.. volcanic eruptions, continental drift). Taken alone, these natural 

factors are quite capable of changing the climate without human intervention. Indeed 

throughout history, such natural factors have caused enormous swings in the Earth's 

climate from frozen ice ages, much cooler than today, to periods like the Cretaceous 

when the average temperature was 20 degrees hotter than today.

Such massive natural variation supports a skeptical view that humanity is, at most, a 

minor actor in shaping the planet's climatic destiny. How then to account for the 

strong convictions of most climatologists that global warming is real? Many skeptics 

explain this as stemming from a "green ideology" and a love of research grants (Singer 

& Seitz, 1998).

Tempting as this skeptical view is, I came to see that there is a competing view, one 

that is much more sophisticated than Hansen's global warming representation, one 

based not what on what scientists specifically think will happen this year or next, but 

on what they know must happen in the long run. This view derives from Victorian 

physics rather than from modern climatology, and it draws its power from a simple 

idea the greenhouse effect. The story starts some 150 years ago, when physicists 

asked why the Earth had the temperature it did a pleasant average of 59 degrees 

Fahrenheit. Basic physics suggested that (because most of the sun's heat escaped into 

space) the average surface temperature of Earth should be much, much colder, bitterly 

cold in fact, averaging minus 18 degrees Fahrenheit.
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Reasoning that the difference had to be due to the warming effect of atmospheric gases 

that "blanket" the planet, British physicist John Tyndall began an investigation. He 

experimented with the two most common atmospheric gases, oxygen and nitrogen, and 

found virtually no heat blocking effect. But Tyndall discovered that the gas carbon 

dioxide (CO2), which exists in trace amounts in the atmosphere, was different: CO2 

did trap heat energy; in fact, it was as opaque to heat as a block of wood (Tyndall, 

1862,1863). Like glass in a greenhouse, the CO2 trapped escaping heat and helped 

keep the Earth warm.

Victorian physicists were not worried about the greenhouse effect. To the contrary, it 

appeared to assuage fears of an impending Ice Age. But in 1896, the Swedish scientist 

Svante Arrhenius speculated that because human factories, homes and vehicles 

produced "extra"CO2 when they burned coal and oil, this might cause the Earth's 

temperature to rise significantly over time, an idea that was later taken up more 

forcefully by a British engineer, Guy Stewart Callendar (Callendar, 1938). While 

there was occasional press speculation about global warming see for example the 

January 2, 1939 edition of Time or the July 1, 1950 edition of the Saturday Evening 

Post (Abarbanel & McCluskey, 1950) for the most part neither scientists nor the 

public were much concerned. Most scientists thought any excess anthropogenic CO2 

would be rapidly dissolved in the Earth's vast oceans and be sequestered there for 

thousands of years. Others held that any extra CO2 would "fertilize" the biosphere 

leading to more plant growth, which would in turn use more CO2, thus restoring the 

balance.

But in time these lines of reasoning would turn out to be incorrect.

In the 50s and 60s, a series of very careful scientific investigations in the oceans and the 

atmosphere forced the scientific community to take another look at the anthropogenic 

greenhouse effect. In 1957, Scripps oceanographer Roger Revelle discovered that much
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of the CO2 that dissolved in seawater, later evaporated out again90 as opposed to 

staying trapped for thousands of years (Revelle & Suess, 1957). This implied that 

human-produced CO2 would over time build up in the atmosphere, which should, in 

principle, increase the heat energy driving the climate system.

Back then there was no accurate way to measure atmospheric CO2, let alone how it 

changed over time. But in 1957, Revelle's student Charles David Keeling decided to 

take a crack at the problem. Keeling went to the Mauna Loa observatory in Hawaii, a 

location surrounded by a barren lava field, far removed from the cities that produced 

CO2 and also distant from the vegetation that absorbs it. There, Keeling began 

sampling the Earth's air. He would devote the rest of his working life to this task.

hi a beautiful piece of science that would last four decades (Keeling & Whorf, 2001), 

Keeling's sensitive measurements proved that indeed anthropogenic CO2 was building 

up in the atmosphere; rising from 315 parts per million in the late 1950s to 370 parts 

per million in the late 1990s. For scientists like Keeling, the most worrying thing was 

that the "curve" was increasing exponentially, meaning that the rate of increase was 

itself increasing. It was a simple matter to calculate that if burning fossil fuels 

continued unchecked, then by 2050 the amount of atmospheric CO2 would reach twice 

pre-industrial levels.

hi 1966, Revelle gave a lecture at Harvard at which he showed the "Keeling curve." 

One of his students was Al Gore, later to become Vice President of the United States. 

Gore was deeply impressed (Gore, 1992) and later wrote that this experience shattered 

his belief that the Earth was simply too big for humans to disrupt. Like Gore, I too 

found the Keeling curve impressive. In this complex subject, it was one reference 

point that all sides could agree on: humans were changing the composition of the 

atmosphere; of that there was no doubt. But did it follow that climate change was 

inevitable?

90 Scientists now think that about half of the anthropogenic CO2 is dissolved in the upper layers of the 
ocean (Philander, 1998). A wanning climate might cause part of this reservoir to return to the atmosphere.
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Does the Greenhouse Effect Prove the Case of Global Warming? 

A simplistic notion of global warming would suggest that as atmospheric 

concentrations of greenhouse gases increased, so would the Earth's global 

temperature. In reality, a century-long graph of the Earth's average temperature bore 

little resemblance to the Keeling curve. Globally averaged temperature records 

showed that the world had warmed from the 1880s until 1940, but thereafter the rise 

had stopped and even fallen slightly, before starting to warm again in the 1980s. The 

60s and 70s were so cold that they engendered a series of alarming books and TV 

documentaries quoting scientists concerned the Earth might be heading into an ice age 

(Ponte, 1976).

Climate scientists thought they could explain the difference between the two curves. 

The climate system, they argued, was like a vast and complex machine and 

anthropogenic CO2 was simply one factor among many pushing and pulling the 

climate. The climate, they maintained, works via a series of "forcings" and 

"feedbacks." It is helpful to think of forcings as the energy inputs: the factors that 

either add or diminish the energy flowing into the climate system. The Earth's climate 

had always been "forced" by natural factors like the sun and volcanoes (that put solar 

reflecting ash and heat trapping CO2 into the atmosphere). Now, thanks to 

industrialization, there were human forcings as well, such as anthropogenic 

greenhouse gases. But even this is more complicated than first meets the eye. While 

some human gases like CO2 act to warm the atmosphere, others like sulphate aerosols 

(the cause of acid rain) actually have a cooling effect.

To make matters even worse, a series of feedbacks act to either amplify or attenuate 

the effects of a natural or human forcing. The principal positive feedback is water 

vapor. Increased CO2 causes warming... leading to more water vapor which is itself a 

greenhouse gas... leading to more warming. Warmer ocean water bubbles out the 

dissolved CO2 which then leads to more warming, more water vapor and so on.
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But there are negative feedbacks also. Water vapor can form clouds, which reflect 

incoming sunlight and thus have a cooling effect. Finally, there are delays or inertias 

in the system, notably the oceans that can absorb large amounts of heat for a time. The 

oceans, therefore, act as the flywheel of the climate system, retarding change, delaying 

any warming, and cooling.

This complexity means that it is extremely difficult to predict the precise 

consequences of our tampering with the atmosphere. Climate scientists try to make 

"best guesses" by building highly complex computer simulations. Among the most 

complex computer models ever built, they run on the world's fastest super computers. 

Scientists use these high tech "crystal balls" to divine what might happen if the world 

continues its relentless use of fossil fuels, doubling and trebling pre-industrial 

atmospheric concentrations of CO2.

Predicting precise effects in different regions of the world what most of us want to 

know is, so far, beyond the power of these models. Where predictions have been made, 

the regional effects of a global climate change can be counter-intuitive. In high latitudes, 

for example, the increased water vapor caused by warming might fall as snow leading to 

major "surprises" as increased fresh water run off halts or slows the so-called 

thermohaline circulation, an ocean conveyor belt that brings up warm water from the 

equator to northern Europe. Interrupting or stopping this conveyor belt might plunge the 

North Atlantic into a deep freeze. Here global warming might lead to regional cooling.

It's all far too complex to get into a sound bite for the news. Indeed the uncertainty 

makes it easy to take an agnostic stance on global warming; especially given the 

difficulty of finding carbon free energy alternatives to run the world on. Perhaps this 

is one reason why initially environmental scientists played down climate complexities 

to communicate a simple, if deceitful, message: greenhouse gases cause global 

warming... which means hot summers in US cities.
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Constraining the Debate

One might think that the scientific uncertainty was simply too great for scientists to 

contribute much to public policy in this area. But, interestingly, even with something 

as uncertain as global warming, science proves to be of enormous help. As has been 

argued, the purpose of science in controversies isn't to give absolute certainty and it 

certainly isn't to exaggerate or to lie. Its purpose is to help focus a debate and engage 

the protagonists. True, many things about climate change are uncertain. But some 

facts are beyond question? Keeling had shown that CO2 was increasing exponentially. 

This was certain. It could be reasonably argued that if, as expected, the world's 

population increased to 9 billion by 2100, and if, as expected, large nations like China 

and India continued to industrialize at their current rates, then global energy use might 

increase 3 or 4 fold, reaching a global consumption rate of 40 terawatts. This too was 

virtually certain. If most of this energy came from fossil fuels, it can be reliably 

calculated that atmospheric concentrations of CO2 would certainly double and 

possibly treble by 2100. Once in the atmosphere, the gases would stay for a century or 

more. This much was not seriously in dispute. If nothing changed and no major 

carbon-free energy sources were deployed (something discussed below) then after 

2100 concentrations would continue to increase, eventually quadrupling and more. All 

of this was pretty much beyond question. As thousands of years of fossil fuels are 

available (from coal, gas, methane hydrates and tar sands), this process wasn't 

resource limited91 ; it was possible, in principle, to increase atmospheric concentrations 

to ten times pre-industrial levels.

So despite the imperfections in the climate models, it follows that at some stage the 

amount of CO2 would be so great that it would overwhelm other influences in the 

climate system. And since there was no way to remove the CO2 from the atmosphere, 

humanity would have to live with it for centuries, even if sometime in the future we 

abandon fossil fuels.

91 Including non-conventional deposits like methane hydrates and tar sands, there may be up to 4,000 years 

of fossil energy left.
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I found this relentless greenhouse logic compelling; it seems to reframe the climate 

uncertainty as an argument for prudence rather than for hoping for the best. Skeptics 

had rightly pointed out that climatology cannot say what will happen specifically. It's 

possible, as some skeptics claim, that some of the natural effects could mitigate the 

anthropogenic ones. But it is equally likely that the natural and anthropogenic effects 

would be reinforcing. And given the uncertainties of feedbacks, there might be some 

big climate surprises. If, for example, the ocean reached a threshold temperature and 

suddenly released its giant reservoir of CO2, this could lead to a rapid atmospheric 

build up and some fast regional climate shifts, from super storms to desertification.

hi other words, the evidence suggested that there was a very good case for general 

concern over the long term, even though there was massive uncertainty in the specifics 

over the short term. This, it seems to me, is the true basis of the conventional 

scientific conviction that humanity should (a) take this problem seriously, (b) start 

implementing some prudent steps to buy time, and (c) plan for alternative energy 

choices. This was at any rate the argument that finally convinced me that there was 

something important at stake. The next challenge was to present these arguments to a 

general audience.

The Documentary: Challenges and Approach

This was an extremely challenging film. First, two-hour documentary films ahnost never 

work on prime-time television, unless they are narrative biographies about familiar 

celebrities such as Presidents or Rock Stars. Biographies filled with historic footage 

depicting an era the audience has lived through can sustain long durations. Traditional 

documentaries, especially science documentaries built around arguments rather than 

stories, are not suited for such length. Viewers easily get fatigued.

Second, this film was going to be difficult to make interesting. As mentioned, the topic is 

impersonal, complex, and imprecise. The villain in this affair is not one corporation or 

one government agency, but the gas-guzzling viewers watching the program.
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There were no obvious characters to follow (except scientists), no victims, no culprits, 

and, worst of all, not even much heated controversy. By this I mean that while there is 

political debate over what to do about global warming, there is little scientific 

disagreement about it. Even with the uncertainties about the details, there is a very 

large consensus among qualified experts that global climate change is definitely real 

and inevitable.

The fact that very few scientists want to challenge the thesis of global warming is not 

in itself a fatal problem for a communicator. Science journalists are concerned with 

the balance of evidence rather than the balance of experts, so even these few contrarian 

scientists make it possible to explore arguments and evidence for and against the 

theory. But it would be grossly inaccurate to depict global warming as an on-going 

scientific controversy.

A third challenging aspect of this topic is its global reach. The science and the politics 

of global warming play out on a world stage, literally. This means that scientists 

collect data from all over the planet, including some remote and inaccessible places 

like the ice sheets of Greenland or the bottom of the Pacific Ocean. Likewise, climate 

change is a global political issue involving every nation on Earth, from the US to 

India, from Europe to the Maldives Islands. Such spread out international filming is 

difficult, expensive, and unpredictable.

Fourthly, there were visual issues. While climatological experiments in exotic places 

offered the prospect of some stunning visuals, much of what I would need to film 

would be anything but stunning. After all, the real cause of climate change is life 

itself: from taking a shower to driving a car. Somehow I had to find a way to connect 

the every day life of the viewer to the environmental issue at hand and make it 

interesting.

A big part of the film would be looking at possible solutions: what if anything we can 

do to slow or prevent global climate change? This would lead the program to consider
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alternatives to fossil fuels: from nuclear power to solar energy. Here there was a better 

chance of controversy because the risk amplifiers (the environmental groups) and risk 

attenuators (the energy companies) felt very differently about the best way forward.

Finally, there was the puzzle of what ordinary human beings thought about global 

warming and what worried or didn't worry them about it. Following my experience in 

"Nuclear Reaction" I wanted to make public opinion part of the story.

It turned out to be a very, very difficult program to make. The editorial process was 

more complicated than usual, since it involved satisfying two series (FRONTLINE and 

NOVA} not one. Several times during the process I wondered if I was engaged in a 

futile attempt to communicate a subject that nobody understood to an audience that 

didn't want to hear it.

Hooking the Audience

The only way I could think of to hook the audience was to make use of the 

representativeness and availability heuristics. To convince viewers that climate change is 

an important topic requires dramatic imagery that represents that importance and makes 

available a memorable image to their minds. The opening tease falls back, therefore, on 

familiar iconic representations of climate change: from melting ice block to raging 

storms. The strength of these images combined with some impassioned sound bites 

provide a tested method of launching a topic.

NOVA/FRONTLINE: What 'sUp With the Weather 
IN 01:00:16:07 OUT 01:01:29:24

NARRATOR: From record heat to raging storms, something strange is happening with 
the weather.

Vice Pres. AL GORE: Global wanning is real. 

NARRATOR: Or is it?
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FRED PALMER, Western Fuels Association, Inc.: There is no basis to say that more 
C02 in the air is going to lead to catastrophic global warming.

NARRATOR: But what do we really know about the greenhouse effect?

JAMES TREFIL, George Mason University: You're dealing with something where 
there is legitimate uncertainty in the science.

NARRATOR: Is there a real solution to our dependency on fossil fuels?

MARTY HOFFERT, New York University: If humankind is going to have a future on 
this planet, it is absolutely inevitable that we are going to have to find another energy 
source.

NARRATOR: And does America and the world have the political will to tackle what 
could become the most troubling issue of the 21st century?

FRED PALMER: The notion of reducing carbon dioxide emission levels by the year 
2010 is a complete fantasy. We are not going to do it, as a society.

NARRATOR: Tonight PBS's premier science and investigative series join forces to 
investigate the truth about global warming.

It's not especially original but it does the job. The first half of the film now lays out the 

basic scientific arguments for and against global climate change: the difference between 

climate and weather; the difficulty of taking the Earth's temperature on land and sea; and 

the many ingenious ways scientists have come up with to discover the weather of the 

past. The film visits a climate historian in Switzerland who uses monastic records to this 

end and then features a series of scientists using nature's recorders (lake sediment, ice 

cores, corals and tree rings) to go back further in history. Some of these sequences are 

intrinsically interesting and visually appealing, even though each sequence only adds just 

a small piece to the argument.

This film goes on to look at other methods of recovering past temperatures like corals and 

tree rings92 and finishes with a conclusion from scientist Ray Bradley about what it all 

means. We want to know one thing: is the planet warming or not?

92 (NOVA/FRONTLINE:What's Up With the Weather: IN 01:13:19:22 OUT 01:18:34:03).
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NOVA/FRONTLINE: What 'slip With the Weather 
IN 01:21:57:07 OUT 01:22:59:03

RAYMOND S. BRADLEY: ...We find almost no period in that whole 1,000 years 
which has temperatures as high as we've seen in the last part of the 20th century. And in 
particular, the 1990s were exceptionally warm. II was an incredibly unusual decade, and 
we have no evidence that there was a decade quite like the 1990s all the way back 1,000 
years.

NARRATOR: If this finding holds up, does it prove humans are causing global 
wanning? Some greenhouse skeptics like MIT's Richard Lindzen urge caution.

RICHARD S. LINDZE1N, Mass. Institute of Technology: Well, it loaves out a couple 
of things. First of all, one has to distinguish the statement "warming," meaning 
temperature has gone up, from "wanning," meaning man has caused temperature or 
something has caused temperature to increase.

This is the big question. There's natural climate change and there's anthropogenic 

climate change. It is time to present the clearest evidence for the latter: the research of 

Charles Keeling on Mauna Loa, Hawaii. In this sequence,93 considerable effort was put 

into producing an animation that tracked Keeling's data over time. One advantage of 

animation is that it can handle enormous changes in scale and enable the audience to 

follow a big idea from start to finish. This sequence does, I hope, capture the key 

evidence for global climate change, the critical evidence that forces us to pay attention.

Using some elaborate animations, the program now handles the main explanation of the 

greenhouse effect. The audience is told that that natural CO2 and water vapor are 

responsible for keeping the Earth at a livable temperature, as compared with Venus, 

which has too much CO2, and Mars, which has too little. And so it follows logically that 

if humanity produces ever more CO2 by burning fossil fuels, then year after year 

atmospheric levels will keep increasing, and eventually will change the climate.

93 See NOVA/FRONTLINE:What's Up With The Weather?:0l:25:05:00 for the Keeling Curve animation.
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Because Keeling's work only spanned 40 years other scientists now tried to extend the 

graph backwards in time using an ingenious method using bubbles trapped in ice.

I
NOVA/FRONTLINE: What 'sUp With the Weather 

IN 01:33:00:00 OUT 01:35:10:06

The measurements at Mauna Loa had produced clear evidence that humans were 
changing the composition of the atmosphere. But the data went back only 40 years, while 
we've been burning fossil fuels for more than 150 years, all during the industrial 
revolution. Just as scientists had used natural recorders to get at past temperatures, they 
now wondered if the giant ice sheets in Greenland and Antarctica might have captured 
past CO2 levels during and before the industrial revolution.

And what they found was remarkable. Trapped in the ice cores are bubbles of air. time 
capsules preserving the atmosphere of the past. With care, these bubbles of fossilized air 
can be analyzed for carbon dioxide and other gases. Sensitive analysis of the air bubbles 
reveals that before 1957, the atmosphere had less CO2. Indeed, CO2's rapid rise starts at 
the beginning of the industrial revolution.

Subsequent research has extended the curve far back in time. It's now established that 
current levels of CO2 are higher than at any time for the past 450,000 years.

MICHAEL B. McELROY, Harvard University: When you look at a 450,000-year 
record, and the last 100 years, 150 years, stands out like a sore thumb, there's not much 
question that we're involved in some way or another. And truly, that's not surprising. 1 
mean, we are such an incredibly powerful force on this planet- our species. I mean, most 
of the land area of the Earth that is habitable, that is cultivable, we've cultivated or we've 
inhabited. We've moved mountains. We've redirected rivers. We've mined all this coal. 

We're a global force.

But climate skeptic Fred Singer is not so sure.
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NOVA/FRONTLINE:What'sUp With the Weather 
IN 01:35:10:06 OUT 01:36:09:25

FRED SINGER, George Mason University: 1 have no doubt that an increase in carbon 
dioxide in the atmosphere should lead to some increase in global temperatures. The 

question is, how much? And how can we be sure that any temperature increase that we do 

find in the record is. in fact, due to this additional carbon dioxide? Since we know that 

the climate also changes naturally - it warms, it cools - how can you distinguish a 
warming produced by an increase in carbon dioxide from a warming produced by some 
other cause, let's say by the sun?

NARRATOR: The argument that fossil fuels arc changing the climate has alarmed coal, 

gas and oil producers. Because so much is at stake, the energy industry have been 

following the scientific arguments closely.

Now the program brings in the energy industry whose spokesperson Fred Palmer puts up 

a spirited defense of fossil burning. Palmer claims that fossil fuels are good for economic 

growth and also that CO2 is a plant food and so more of it will simply encourage trees to 

grow faster. The program shows some major experiments that address this latter claim, 

experiments where scientists pump CO2 into forests to model a future high greenhouse 

gas world. These experiments conclude that extra CO2 does indeed cause trees to grow 

faster, in the beginning. But this only sequesters CO2 temporarily; once the trees mature 

and die, the CO2 finds its way back into the atmosphere.

But if trees cannot prevent anthropogenic CO2 from entering the atmosphere, it is not 

clear how all this extra CO2 will affect the global climate.

We are entering the toughest scientific part of the film, where scientists attempt to 

explain the myriad ways the climate can change due to all the forcings and feedbacks. 

Like the scientists trying to predict nuclear accidents, this activity is inherently uncertain. 

Climatologists conjure up possible futures using high-tech crystal balls climate models 

running on the world's fastest super computers. Unlike the empirically derived Keeling
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curve, climate models are simply good guesses. Climate skeptic Singer points out that 

different computer models disagree with one another:

"These models are all produced by very competent people, excellent 
meteorologists, fantastic computers. Why do they not agree? Why do some 
models predict a warming for a doubling of CO2 of, let's say, 5 degrees 
centigrade, which is 8 degrees Fahrenheit, and why do other models predict 
something like 1 degree?" [NOVA/FRONTLINE: What's Up With The Weather?: 
01:48:53:00].

And there is even more uncertainty about the specific effects any warming will produce, 

although one likely effect, sea level rise, can be expected to cause havoc in certain 

regions.

NOVA/FRONTLINE:What'sUp With the Weather 
IN 01:50:48:04 OUT 01:53:48:07

NARRATOR: Of greatest concern is sea-level rise caused by melting glaciers and 
thermal expansion of wanner water. Coastal areas from Venice to California would then 
be vulnerable.

KEVIN E. TRENBERTH, Nat'1 Center for Atmospheric Research: Oft the coast of 
California during El Nino events, the sea level rises. And in the last El Nino event, it was 
about eight inches above the normal value. And what we saw was a lot of coastal erosion, 
houses toppling into the sea. And so that's sort of an indication as to what increases in sea 
level can do.

We can adapt to a climate change, as long as it occurs slowly enough. But if it occurs too 
rapidly, then it disrupts the assumptions that we've built into the way in which society 
works, whether we are planning agriculture, whether we're planning a building with its 
heating requirements, whether we're planning a dam.

NARRATOR: If such human-induced climate effects occur, rich nations may be able to 
adapt and build sea walls. But for some countries, this isn't an option, like the 1200 low- 
lying Maldives Islands, isolated in the Indian Ocean.

1SMAIL SHAFEEU, Gov'l Official, Republic of Maldives: All of these islands are 
totally flat. The average height above sea level is about a meter. And they're totally 
exposed to the sea. If there Fs even a minute change in the level of the sea, or a change in 
the size of the waves that come into our shores because of increased incidence of
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hurricanes, typhoons, we arc all dead. The impact of global wanning and climate change 
can effectively kill us off, make us refugees, lose every bit of land that we have available 
to us right now.

NARRATOR: But greenhouse skeptics think such scenarios arc alarmist. Modest 
warming, they argue, may even be good.

FRED SINGER: We have to ask what are the impacts of a wanner climate? What is the 
impact on agriculture? The answer is, it's positive. It's good. What's the impact on forests 
of greater levels of CO2 and greater temperatures? It's good. What is the impact on water 
supplies? It's neutral. What is the impact on recreation? It's mixed. You get, on the one 
hand, perhaps less skiing. On the other hand, you get more sunshine and maybe better 
beach weather.

Let's face it, people like warmer climates. There's a good reason why much of the U.S. 
population is moving into sun-belt, and not just people who are retiring.

NARRATOR: But most climate scientists are less optimistic.

The oceans are perhaps the biggest uncertainty. Take for example the ocean circulation 

that brings heat from the equator to the north Atlantic via the Gulf Stream. If this 

"conveyor belt" were to stop, there would be immediate regional climate consequences 

that would flip northern Europe into a cold spell. Such counter-intuitive climate 

surprises where global wanning leads to a regional cooling have occurred many times 

in the past due to natural factors. The climate flip flop can happen very quickly, in a 

matter often years. While this doesn't lead to an ice age as depicted in the recent 

Hollywood fantasy The Day After Tomorrow, it does represent a potentially catastrophic 

consequence of global climate change.

For the most part, however, Singer is right. No one knows just what will happen as the 

globe warms or when. Some places will get wetter, others drier, some wanner, others 

colder. There will be winners and losers. But one thing is for sure: the more greenhouse 

gas we put in the atmosphere, the warmer the planet as a whole becomes.
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NOVA/FRONTLINE: What 'sUp With the Weather 
IN 01:58:46:29 OUT 02:00:33:20

NARRATOR: While scientists remain unsure of how the climate will change if CO2 
continues to rise, they're certain we have already altered the composition of the 
atmosphere. Continued burning of fossil fuels now poses a credible threat to the climate. 
And since there are vast untapped supplies of fossil fuels in the Earth's crust just waiting 
to be exploited, today's greenhouse emissions might be eclipsed by what is to come.

PIETER TANS, Nat'1 Oceanic and Atmospheric Adm: If we burned all the coal in a 
couple hundred years, we would very likely increase the atmosphere in CO2 
concentration by more than a factor of 10. That's huge. There would be no debate about 
anthropogenic climate change, man-made climate change. It would be clear as a bell.

Once we have driven up CO2 levels in the atmosphere, for it to come back down, it 
would take a very long time. My timescale for that is thousands of years.

RICHARD C. J. SOMERV1LLE, Scripps Institution of Oceanography: If a skeptic 
says that he or she is not worried about doubling, ask them about tnpling or quadrupling. 
And ask them about all the other gases besides carbon dioxide, some of which are 
increasing faster then CO2. There comes a point when you can't escape the idea that 
you're having serious climatic consequences. And so the issue becomes one of guessing 
whether we get wise before that day, or whether we have to wait for some perhaps quite 

unanticipated climate surprise that wakes us all up.

The scientists have made a pretty good case for global warming, the question now is what 

is humanity going to do about it. It's now time to turn to the politics of global 

warming especially the Kyoto conference on global warming  and look in more detail 

at the energy sources that run our world.

The film now tries to grapple with the realities of the political issue by laying bare the 

way modern societies energy. The modern world, of course, runs on energy. America, in 

particular, has based its prosperity on cheap energy and today the United States, with 

only one twentieth of the global population, uses one quarter of the world's power. 

Given that our transportation depends on oil and that nearly 60% of our electricity comes 

from coal it's not surprising that the US also emits one quarter of the world's greenhouse
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gases. To try and give viewers a better sense of this utter dependence on fossil fuels, the 

film takes the audience through an energy day and then tries to compute how particular 

every day activities put CO2 into the atmosphere.

NOVA/FRONTLINE:What'sUp With the Weather 
IN 02:06:50:00 OUT 02:11:53:22

NARRATOR: All over America, the scene is the same. As the day gets going, the 
demand for energy ramps up. And since most of this energy comes from fossil fuel, it all 
adds greenhouse gases to the atmosphere.

Take the simple act of making toast. Over the course of a year, a toaster on average 
consumes about 39 kilowatt hours of electricity. And each one of those kilowatt hours 
sends about half a pound of carbon into the air.

JONATHAN G. KOOMEY, Lawrence Berkeley Nat'1 Laboratory: When you 
multiply that out, what you get is about 8 kilograms of carbon per year for toasting bread 
every day. And if we convert it to pounds by multiplying by 2.2, we get about 20, 20 
pounds of carbon per year associated with using a toaster.

NARRATOR: Or consider central air conditioning.

JONATHAN G. KOOMEY: A typical home in the South would use about 4,000 
kilowatt hours for air conditioning. If we convert that to carbon emitted, we get about 800 
kilograms of carbon emitted per year for a central air conditioner. And that's about 1,800 
pounds, which is more than the weight of a small car like a Toyota Corolla.

NARRATOR: Since each pound of carbon entering the atmosphere combines with 
oxygen to form nearly four pounds of carbon dioxide, America's contribution to 

greenhouse gas build-up is even more striking.

Taking a shower each morning produces 550 pounds of CO2 in a year. Using a computer 
40 hours a week produces 600 pounds of CO2. Lighting an average house for a year 
emits 2,000 pounds. Lighting an large office building not surprisingly produces much 

more, 2.5 million pounds of CO2.

And about one third of all American greenhouse emissions come from automobiles.

JONATHAN G. KOOMEY: People drive, on average, about 12,000 miles per year, and 
a typical new car gets roughly 28 miles per gallon. That means that you will use about 
430 gallons per year. And so over the course of a year, the person driving this new car 
will emit roughly 2.200 pounds of carbon per year. That's roughly the weight of the car
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itself. Now, if you have an SUV, which only gets 14 miles per gallon, you're emitting 
4,400 pounds per year, essentially the same as having two cars on the road instead of one.

NARRATOR: Apart from the energy we use to live, enormous amounts of power are 
required to manufacture all the things we buy. Grcde Foundries in Minnesota needs as 
much electricity as a small town. And it needs this power on demand.

WILLIAM NESTEL, Grede Foundries: Grede makes all steel and iron parts. We make 
the rear end for the Dodge pickup trucks, and we make approximately 3,200 of those a 
day. We also make a power train component for the G.M. vehicles, and we make about 
10,000 of those a day. If we loose electricity, we are dead in the water and we can't do 
anything.

NARRATOR: On any given day, Minneapolis-based Northern States Power directs up 
to 8 billion watts of power to homes and businesses. It's the same in most U.S. cities. 
Because of this energy consumption, each American on average, directly or indirectly, 
puts over 20 tons of CO2 into the air each year, collectively one quarter of the world 
total.

The energy use of industrialized nations like the US is responsible for the dramatic one- 
third increase of CO2 in the atmosphere. But that's nothing compared with what is to 
come. The future of global warming will be determined by what happens in the 
developing world, nations like Brazil, India and China, where three quarters of the 
world's people live.

We now understand what everyone is arguing about at Kyoto. Today's greenhouse gases 

are the legacy of the developed world. The bulk of tomorrow's greenhouse gases will 

come from India and China. Currently on average, an Indian produces only one fortieth 

of the greenhouse gases that an American does. But the nation is at the beginning of its 

industrial revolution, hoping to become a major industrial state sometime in the next 

century. Its huge population is expected to overtake China's and reach 2 billion 

sometime in the next two decades. Put plainly, if India and other developing nations 

follow in our footsteps and base their prosperity on fossil fuels, experts argue that 

atmospheric concentrations of CO2 will soar. By 2100 atmospheric concentrations could 

be more than treble pre-industrial levels.

Whatever the uncertainties in climate models, scientists argue, at a certain point climate 

change will become temfyingly apparent: from sea level rises that wipe out low-lying 

island states to super storms, from desertification to flooding. And, they argue, since this
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C02 will remain in the atmosphere for hundreds of years, any climate change will be 

very difficult if not impossible to reverse.

Here is some real controversy that pits rich countries against poor ones.

NOVA/FRONTLINE: What 'sUp With the Weather 
IN 02:15:21:19 OUT 02:16:56:24

NARRATOR: Back at Kyoto, confronting these issues polarized the conference, 
pitching rich nations against poor. What was being negotiated was nothing less than a 
greenhouse gas allowance for each country, which they could not exceed. But the 
developing nations argued that since they didn't create the problem, they should be 
exempt.

R.K. PACHALJRI: It's essential that the developed countries take the first steps. They 
consume huge quantities of energy. They have the technological and financial resources 
to start doing something about this problem. This is the kind of leadership one expects the 
most powerful countty in the world to show.

HENRY JACOBY, Mass. Institute of Technology: They don't want to do anything 
unless we go first. They didn't create the problem. They're poor, we're rich. The gases 
that are up there are not their gases, they're our gases. But it is also reasonable for us to 
say, "Hey, wait a minute. It doesn't help for us to do this unless we have some kind of an 
agreement with you that when you get to particular levels of income and ability, you will 
also join in."

NARRATOR: The arguments went on for days. As time started running out, it began to 
look like there would be no agreement. Still missing from the negotiations was global 
warming's greatest champion, Vice President Gore.

We see how Gore saves the conference only to hear from US Senators that they have no 

intention of ratifying the Kyoto Protocol because of its effects on US industry and citing 

the failure of the developing nations to agree to reductions.

Lost in the arguments is a bigger point: the Kyoto Protocol, even if adopted, makes only 

the tiniest dent in the issue. To stop atmospheric CO2 rising beyond twice pre-industrial
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levels requires cutting the world's fossil emissions by half or more. Some gains can be 

achieved with improvements in efficiency, but the problem requires a much more drastic 

solution: finding a massive source of carbon-free energy. Physicist Marty Hoffert 

explains the brutal energy calculus.

NOVA/FRONTLINE:What'sUp With the Weather 
IN 02:25:24:25 OUT 02:27:56:12

MARTY HOFFERT, New York University: The total energy consumption of all of 
humankind at this point in time is about 10 terawatts. That's 10 trillion watts. That's the 
rate at which primary energy is used. That's the rate at which we are burning gas and oil 
and eoal. That's 10 trillion watts. The projections - the so-called "business as usual" 
projection - is that over the next 100 years, the demand for energy will increase roughly 
by a factor of 4.

NARRATOR: These projections reveal just how stark the problem really is. The world 
must somehow stabilize greenhouse gas emissions in the atmosphere at the same time as 
it is planning to triple, even quadruple, its energy use. By 2100, the world that these 
children's children will inhabit may need 30 or 40 trillion watts. And to prevent massive 
greenhouse build-up, most of this must be carbon-free.

MARTY HOFFERT: The magnitude of the job is massive. If you confront the problem 
honestly - I mean, if you really look at the problem, and you say. "What 1 want to do is I 
want to stabilize the amount of carbon dioxide in the atmosphere at some level twice the 
pre-industrial level of CO2 - it's almost impossible to do that unless there is a truly 
massive transition in the global energy system away from fossil fuels. That is the bitter 
pill at the bottom of all of these discussions.

NARRATOR: If America consumes ever larger amounts of energy, and if the 
developing nations follow in its footsteps, then the world must sooner or later confront an 
awesome challenge: to find a carbon-free replacement for fossil fuels. Where will this 
energy come from? Some say the technology has already been invented- renewable 
energy. Solar power, the energy of the wind, and biomass, the growing of vegetable 

matter to use for fuel.

Now the film spends some time exposing the "wishfulness" of some environmental 

groups toward this problem. Groups like Greenpeace argue that the world can give up 

existing energy sources (coal, nuclear and hydroelectric) and run on solar and wind 

power the so-called new renewable sources of energy. But the facts suggest otherwise.
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NOVA/FRONTLINE:What'sUp With the Weather 
IN 02:30:36:16 OUT 02:33:58:08

MARTV HOFKERT, New York University: Most people want to turn on the lights at 
night, and the sun isn't shining at night. Renewables tend to be very episodic. That is, 

they're not always there. And the power density is low. That is. the number of watts per 
square meter is pretty low.

NARRATOR: And this may be a crucial weakness. Because the energy density of solar. 

wind and biomass is low, very large areas of land will be needed to produce significant 

amounts of power.

MARTY HOFFERT: There's going to be a certain inevitable amount of land use issues 

associated with renewable energy, in that you're going to need a lot of area. If you wanted 

to supply 10 terawatts of power and you wanted to do it with biomass energy, you would 

need an area of the Earth equal approximately 10 percent of the Earth's surface, land 

surface area. And that's a huge amount of land. That's all the land that's used in human 

agriculture right now.

Now, if you needed 30 terawatts and you wanted to do it with biomass. you would need 

three times as much. So you could sort of imagine a world where the only things on the 

planet would be human beings and wheat, and we would eat the wheat and we would use 

the wheat to make alcohol for our vehicles, but there wouldn't be any other biological 

diversity because we would have appropriated all of the land surfaces to do that. That's 

the kind of issue that you have to deal with when you seriously talk about stabilizing CO2 

in the atmosphere.

But the prospects don't seem much better for nuclear power. While nuclear reactors emit 

no greenhouse gases, a conventional plant depends on sources of U235 as fuel. And it 

turns out that cost-effective supplies of U235 are as limited as oil. At a rate of 15 

terawatts, nuclear energy would only last 10 years. There is one possibility. Breeder 

reactors, which turn a more abundant form of uranium into plutonium, can potentially 

extend nuclear's lifespan as a fuel source for hundreds of years. But breeders are a very 

complex technology, and because they produce plutonium, they raise serious issues about 

nuclear proliferation. So today virtually no research is being done into breeder reactors.
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The situation is serious. We have a problem but the technology to get us out of it has yet 

to be invented. The program speculates about wild solutions: solar energy in space, a 

superconducting electricity grid, sequestering the carbon from the air. All seem far 

fetched, but no more than today's technologies would have seemed back in 1900,

Finally, the program asks what ordinary Americans think about all of this. Given the 

tricky politics of global warming, is public opinion likely to drive policy in the future?

NOVA/FRONTLINE: What 'slip With the Weather 
IN 02:44:50:11 OUT 02:46:42:02

HANK C. JENKINS-SM1TH, University of New Mexico: People in general tend to 
know relatively little about this question. They know that auto emissions or coal 
emissions generate greenhouse gas in fairly large percentages. But there's an enormous 
amount of confusion, as well. Our own studies show that 50 percent of the populace, 
approximately, would attribute some global warming cost to nuclear energy, for example, 
which is kind of a scary finding in this particular context.

NARRATOR: Hank Jenkins-Smith is a political scientist who studies public opinion on 
environmental issues.

HANK C. JENKINS-SMITH: If you ask people in general, "What do most scientists 
believe?" majorities get it right. On the other hand, it doesn't take much to upset it. One 
or two cogent arguments about the problems with the science associated with climate 
change is enough to create substantial skepticism.

FOCUS GROUP PARTICIPANT: There's so much range in the natural fluctuations of 
all of the attributes of the Earth that I don't think they can get a computer model to 

handle all of it.

FOCUS GROUP PARTICIPANT: You know, you can't predict what's going to happen, 
you know, with the climate. Nobody can. That's my opinion. It's like, they say one thing 

one day, and the next day something else happens.

FOCUS GROUP PARTICIPANT: The Iraq war, with the oil wells burning out of 
control- they were telling its we're going to have a nuclear winter because of all of this 

soot.
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HANK C. JENKINS-SMITH: It appears that it's going to take some convincing to get 
people to believe that this is a serious issue to which they should devole some attention, 
let alone resources.

FOCUS GROUP PARTICIPANT: What, are you kidding?

Then in an alarming sequence, the group moderator asks the group whether they would 

be willing to put a small amount say 50 cents on a gallon of gas to go to a fund to study 

global climate change.94

NOVA/FRONTLINE:What'sUp With the Weather 
IN 02:46:42:02 OUT 02:48:00:29

FOCUS GROUP PARTICIPANT: Absolutely not.

FOCUS GROUP LEADER: You would not vote for it at any price.

FOCUS GROUP PARTICIPANT: I would want to know why the average consumer 
was being askeci to pay for that. I mean, that would be mv question. "Is this the only place 
that this funding can come from? " It's a question we need to answer, but do we need to 
pay for it?

FOCUS GROUP PARTICIPANT: For a mother with four children, 50 cents, yon 
know, or even anything on the dollar adds up really quickly.

FOCUS GROUP PARTICIPANT: And then you don't really know if it would get used 
on that. I'm kind of skeptical as to where it is going to be used.

The long film comes to a close. The documentary has tried its best to explain the science 

as clearly as possible and also to discuss the political controversy and lay bear the reality

94 Despite the public skepticism evident in the focus group, when scholars use economic tools to measure 
what households would be willing to pay to have a greenhouse-reducing treaty, the estimates are somewhat 
more encouraging, around $200 a year per household, which corresponds to about 40 cents on a gallon of 
gas (in 2004 in the US) (Li, Berrens, Bohara, Jenkins-Smith, Silva & Weimer, 2004 a; Li, Berrens, Bohara, 
Jenkins-Smith, Silva & Weimer, 2004 b; Berrens, Bohara, Jenkins-Smith, & Silva, 2003).
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of our energy choices. But what is the best way to convince viewers that they should care 

about this issue. Two of the program's contributors come up with perhaps the strongest 

argument for caring about global climate change: that our choices will affect future 

generations. This is the same kind of legacy argument used in the nuclear waste 

controversy. We are stewards of the planet and need to look after it for the people who 

come after us. If Americans can get worked up about people living tens of thousands of 

years into the future being exposed to nuclear risks, perhaps they can be induced to care 

about their grandchildren living through an anthropogenic climate disaster.

NOVA/FRONTLINE: What 'sUp With the Weather 
IN 02:51:29:15 OUT 02:52:51:10

HENRY JACOBY, Mass. Institute of Technology: It is distant, and for that reason 
difficult. But it's not so distant. If I have a grandchild today, my grandchild born today 
will not be as old as 1 am until 2062. It's not that far away, in terms of generations of 
people around. So you can care about this issue because of people you know.

IMARTY HOFFERT, New York University: We're in the fossil-fuel era of human 
history. If humankind is going to have a future on this planet, it is absolutely inevitable 
that we are going to have to find another energy source. The thing that's happening to us 
now is that we have to make that decision in the 21st century, whereas we may have been 
able to postpone it to the 22nd century, if not for the greenhouse effect.

HENRY JACOBY: I think this is a very difficult problem, and I wouldn't bet we can 
solve it. I think it is extremely, extremely difficult, but it's worth our effort to really work 
hard to try to find a way to solve it because the potential is that we're changing the face of 
the Harth for all future enerations.

Outcome of What's UP With the Weather?

All in all, the reception of this program exceeded my hopes. I fully expected that 

audiences would find a two-hour documentary about climate change boring. But there 

was a lot of positive feedback.

The show achieved a 4.00 market share.
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It was widely previewed and gratifyingly mostly reviewers thought the effort was 

worthwhile. Here are a few samples.

The Washington Post (April 18, 2000, Curt Suplee) 
...To the great credit of the producers, and the greater benefit of viewers, this 
show is a marvelously thoughtful, informative and level-headed treatment that 
should be taped and re-viewed as needed if climate change returns to the national 
political agenda after Election Day. (Don't hold your breath, although it's 
environmentally responsible to do so.)

..'What's Up With the Weather?' is about as good as it gets at communicating 
difficult and highly contentious scientific subjects responsibly to the public. In 
today's overheated media environment, that's way cool.

Chicago Tribune (April 18, 2000, Steve Johnson)
Nova' and 'Frontline' join forces to try to inspire people to do something about the
weather in this two-hour special ...that's as fascinating as the title is flat.

The question on the table is that of global warming: Chicken Little fodder or real 
danger to ski resorts? With much allowance for the inherent unpredictability of 
climate, the program offers a primer on the topic and concludes that yes, the Earth 
is getting hotter to an apparently unprecedented degree, and yes, we ought to be 
much more concerned than we appear to be.

The route to those conclusions is paved with much compelling photography of 
natural phenomena and a broad spectrum of debate on the issues. Most gripping, 
of course, is the talk of what a warmer Earth could mean. You might, for instance, 
want to take that Venice vacation sooner rather than later....

Pittsburgh Post-Gazette (April 18, 2000, Bill Steigerwald) 
...The best thing about tonight's 'What's Up With the Weather?' on PBS - besides 
its fair-minded, sensible and realistic approach to an issue badly skewed by high 
emotion and low politics - is that it doesn't commit the sin of scientific certainty.

The Gazette (Montreal) (April 18,2000, Mike Boone)
...'What's Up With the Weather' is an intelligent and accessible analysis of what is
becoming the most important environmental issue of our time....

The show went on to win the following prizes: The National Association of Science 

Writers "Science-in-Society Journalism Award"; The American Institute of Physics 

Science Writing Award; and The Gran Prix Leonardo Prize. It was also nominated for an 

Ernmy for Outstanding Coverage of a Continuing News Story.
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Human beings continue to pump greenhouse gases into the atmosphere. There is still 

relatively little media coverage of the issue. There are, however, small signs of progress. 

Toyota's introduction of the hybrid car has turned out to be visionary. With California 

deciding to impose carbon emissions limits, it seems clear that fuel economy will become 

more and more important in America. All the major car manufacturers are now racing to 

develop hybrid cars and many are exploring the use of fuel cells for transportation and 

electricity generation.

The Kyoto protocol will likely go into effect next year (2005), without the participation 

US and Australia. Back in 1997, Kyoto delegates agreed that the treaty could only be 

implemented if nations representing 55% of the 1990 industrial emissions of six 

greenhouse gases ratified the protocol. So far, 126 nations have ratified the Kyoto 

protocol, but it is only in the last two years or so that the big emitters have come on 

board. In 2002, the Kyoto protocol was ratified by the European Union, Japan, New 

Zealand, and Canada. And on November 5,2004, when Russia ratified the treaty, the 

magic 55% figure was reached, ensuring the Kyoto protocol will go into effect. So far, 

the world's biggest emitter of CO2, the US, has shown no sign of joining the rest of the 

developed world. Indeed, the Bush administration has repeatedly expressed skepticism 

about the reality of global climate change.
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Chapter 14:Conclusion for Project Three

This section has examined a serious issue that deserves public attention but which, in 

general, fails to generate much fear.

I have argued that global warming fails to attract media attention because it lacks the 

classic characteristics of newsworthy risk stories such as those discussed in Projects One 

and Two. Such stories typically start with a corporate or government agency's reckless 

use of a new technology that has, allegedly, inflicted harm on a particular community of 

vulnerable and innocent individuals. As we have seen, global warming is a different kind 

of story. Here, there are many responsible parties: energy companies, government 

agencies, global industries (such as automobiles), entire nations (such as the US), and 

ordinary citizens like you and I. The anthropogenic emissions that are changing the air 

are a byproduct of our comfortable way of life: from cars to air conditioning. In the 

global warming story, we are both culprits and victims.

The climate "story" also fails to generate anger and fear partly because it is maddeningly 

complex. Human tampering doesn't by itself cause climate change, but rather augments 

the many natural factors driving the climate. Second, the alleged link between cause and 

effect is fuzzy, spread out in space and in time. Rather than ruining our local 

environment, climate change's negative effects are more likely to impact other humans 

living in a different place and time. This presents a special challenge to communicators. 

Finally, global warming is currently a problem with no solution; a tragedy without 

redemption. We don't currently have the technology to get us out of this dilemma. But 

rather than starting some major Manhattan project-style R&D programs to find some 

energy alternatives, we have, so far, mostly chosen to ignore the issue.

Global climate change is one of a series of issues like HIV prevention, drug policy, 

vaccinations, smoking education, and obesity that struggle to get regularly covered in
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the media. Communicators need to find effective ways to help such important topics 

get on the national agenda. The analysis of controversies in this overview offers some 

hints as to how this might be done. One hope for getting people to care about global 

climate change, for example, is to develop the "legacy" concept that seemed to be 

effective with nuclear waste. Global climate change is an environmental problem that 

will strike sometime in the future, perhaps kicking in by the time our grandchildren are 

alive. If we have available an image of our grandchildren struggling with irreversible 

climate change, then the problem seems less abstract and more urgent. Then, perhaps, 

people might be willing to learn about the issue. Another possible way of showing 

that incremental changes can, over time, produce big effects, is through the visual 

monitoring of the planet. Cameras can monitor melting ice caps, rising sea levels, and 

changing foliage patterns continuously over long periods of time. Just as Keeling's

(Keeling & Whorf, 2001), persistence revealed what happening in the atmosphere, so

filmmakers can reveal important changes in the planet's appearance. Compressing 

these changes into a short video sequence can be both illuminating and rhetorically 

effective. This technique can also be applied to visual representations of data with 

dramatic effect. 95

The challenge of sending complex but important messages confronts many 

constituencies: not only journalists, but also policy makers and public health 

communicators. If new technologies like nuclear power and GMOs can fall victim to 

exaggerated fears, then it follows that important public health initiatives such as HIV 

prevention, drug policy harm reduction (e.g. needle exchange), vaccination compliance 

and smoking bans may be undone by the same flaws in human intuition. Consider, for 

example, the task of convincing a group of parents to vaccinate their children in the wake

95 One of my favorite examples of this is the US obesity statistics. As dry statistics, it is hard to get 

people worried about this pressing issue. But the Centers for Disease Control have converted the 
information into an animation showing the fattening of America over time, in which different states 

change color as they get fatter (Miscellaneous Clip 1, taken from Palfreman (2004) FRONTLINE: Diet 

Wars). Original available at: rhttp://www.cdc.gov/nccdphp/dnpa/obesity/trend/maps/index.htm). This 
single animation has more effect in convincing people of the seriousness of the obesity epidemic than 
any amount of statistics. A similar approach might prove effective way of representing climatological 

data over time.
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of a scare claiming that the vaccine's mercury preservative "causes" an increase in 

prevalence of autism. The case studies in this portfolio provide a basis of knowledge 

about how to effectively navigate such communication issues.
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Chapter 15: Whither the Investigative Documentary?

This overview has argued that a blend of science, journalism, and documentary is a 

powerful means of making modern controversies salient for a mass audience. By giving 

the public the scientific tools to engage with these important debates, communicators can 

empower citizens to think rather than simply react with their gut instincts. Such a 

strategy, it has been argued, invites the audience to become active, informed citizens who 

can participate in the complex decision making of the modern world.

Regrettably, due to the commercial pressures driving television documentary (discussed 

below), in-depth investigative television science journalism is becoming less common. 

In this respect, such a collection of long form films from one producer about modern 

controversies may not happen again soon. How might future documentarists and 

journalists continue this work in other forms and venues? This raises questions not just 

about the nature of future controversies but also the media environment in which 

tomorrow's journalists and documentarists will operate.

Considerations of how such investigative journalism will be extended in future, involve 

issues of content, form and context. As far as the content is concerned, there is much 

work to be done. Modern societies have only begun to explore the complex ways we 

think about and communicate risks and benefits, but our technological dilemmas seem to 

be multiplying. While the world still struggles deciding what to do with existing 

technologies like nuclear energy and GMOs, new discoveries embryonic stem cell 

research, cryopreservation of human eggs, sex selection, individualized genome analysis, 

gene therapy, nanotechnology... to name a few are emerging from the world's research 

laboratories. How can future communicators and scholars help citizens navigate this 

increasingly complex world? This question, in turn, leads us to wonder about the forms 

of communication journalists and documentarists will use in the future, and also the 

political and economic context in which they will work. This chapter will attempt to 

illuminate such questions.
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First, the Bad News

During its century of existence the documentary has undergone numerous changes as 

producers and directors struggled to satisfy audiences. Most of this movement has been 

away from naturalistic observation of real life scenes and towards artifice and control. 

The Lumiere Brothers were able to wow audiences by simply capturing a slice of reality 

in a static locked off shot. But the novelty soon wore off and filmmakers discovered that 

everyday life could be boring. Even when directors sought out inherently exciting 

environments, success wasn't assured. Documentarists like Roger Graef and Frederick 

Wiseman used their cameras to record life in prisons, mental institutions and fire stations, 

they followed police officers, sailors, and emergency room physicians as they went about 

their work. While the resulting films revealed moments of drama and featured some 

remarkable characters, these and other documentarists discovered that everyday life, even 

in those unusual environments, involves a lot of routine. While the best of these 

observational films enabled viewers to witness some wonderfully moving human scenes, 

audiences expecting to find the dramatic elements of good fictional narratives strong 

characters, clear goals, lots of conflict, and satisfying resolution sometimes came away 

disappointed.

Television executives responsible for commissioning hundreds of hours of expensive 

factual programs each year, understandably sought ways to improve their chances of 

ratings success. They did this partly through increased artistic control and partly by 

limiting the range of topics and approaches (i.e. by sticking to successful formulas). A 

look at the TV schedule shows how far this market-driven strategy has come in the US. 

American public affairs mini-documentaries now almost universally use well-known 

hosts and favor stories about celebrity gossip, tabloid scandals, and self-help over 

investigative journalism.

For example, here is a list of recent segments (aired during 2004) for the ABC prime time 

news magazine 20-2096: "Sex, Myths and Straight Talk"; "Test Your Gaydar (about 

telling whether someone is gay)"; "Animating The Incredibles"; "Public Funding for

9fi See http://abcnews.go.com/2020/
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Stem Cell Research"; "Children Bear Emotional Scars from School Siege"; "Tommy 

Lee's Tell-All"; "He's Just Not That Into You"; "Secrets of the Saudi Royal Family"; 

"Speaking Up About Sexually Abusive Coaches"; "Barbara Walters' Last Interview With 

Christopher Reeve"; "Neil Bush and First Family Politics"; "Cat Stevens" ; "LeTourneau 

Reunites With Student Lover"; "Women, Sex and Satisfaction". Even the more highly 

regarded US news magazine 60 minutes97 included the following items in a show in early 

November, 2004: a story about Hollywood star/politician Arnold Schwarzenegger; a 

story about Ashlee Simpson, the younger Simpson sister recently involved in a lip 

sinking scandal; and (perhaps appropriately) a story about satirist Jon Stewart of "The 

Daily Show" criticizing the decline of television journalism.

Longer form expository documentaries have also sought ratings success and international 

co-productions by focusing on fewer and fewer globally appealing topics. As mentioned, 

commercial pressures have driven elite science series like NOVA sad HORIZON to 

increasingly turn their backs on modern scientific research in favor of long shelf-life 

films on archeological investigations, dangerous expeditions, natural disasters, large 

animal wildlife adventures and military technology. The newer cable documentary 

outlets such as The Discovery Channel and The Learning Channel have an even more 

limited focus on market-tested infotainment. They devote entire evenings to films about 

one topic like Egyptian mummies and have pioneered dubious new animated "what if?"
go

genres that try and imagine future technologies.

hi recent years, the boundaries of factual television have changed in other ways. 

Television executives have sought to avoid ratings failure by actually creating the 

realities to be documented. Producers have asked people to live in stone age villages, to 

take part in knock out competitions on desert islands, to compete to marry a millionaire, 

to undergo plastic surgery "makeovers," and even to swap wives for a period. To call 

some of these shows documentaries, does, I think, cross a line. While such shows on

See http://www.cbsnews.com/stories/2001/fl2/21/60II/main273520.shtml 

See for example, Extreme Engineering. (2004). Washington D.C: Discovery.
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occasion reveal some interesting human behaviors, their entertainment objective has 

eclipsed any aim to represent and illuminate a "genuine" reality.

While raw commercial pressure threatens to displace in-depth television journalism, there 

are other forces that appear in direct conflict with the values of investigative reporting. 

Over the period during which this portfolio was completed, there has been a worrying 

consolidation of media companies. While the conflict between media ownership and 

journalistic independence is not new, it is certainly becoming more serious. According to 

the Project for Excellence in Journalism (2004, §9) concludes, the sources of American 

news": "increasingly tend to be owned by a few giant conglomerates competing to cover 

 what seem to be at any moment only a handful of major stories. " Just nine massive 

international corporations now dominate the global media: AOL-Time Warner (which 

owns CNN, TNT, Cartoon Channel and HBO), Disney (which owns ABC), Bertelsmann, 

Viacom (which owns CBS), News Corporation (which owns Fox), TCI, General Electric 

(which owns NBC), Sony (which owns Columbia and TriStar Pictures), and Seagram 

(owner of Universal film). While these giant media corporations are in the news and 

entertainment business, they clearly have interests that potentially conflict with 

journalistic objectives of independent truth telling. As Edward Wasserman (2004) puts 

it:

.. .media-owning corporations have enormous interests of their own that impinge 
on an ever-widening swath of public policy.. .ranging from campaign finance 
reform .. .broadcast deregulation and antitrust, to virtually everything related to 
the Internet, intellectual property, globalization and free trade, and so on to 
minimum wage, affirmative action and environmental policy (SUVs are very 
heavily advertised) (Wasserman, 2004, §12).

It's reasonable to ask: will journalists be free in future to pursue their craft, or will their 

corporate masters steer them away from those topics from SUVs to intellectual property

99 The Project for Excellence in Journalism is an institute affiliated with Columbia University Graduate 

School of Journalism and funded by the Pew Charitable Trusts.
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to campaign finance reform that conflict with the commercial interests of the parent 
company? 100

Commercial pressures and media consolidation are not the only challenges facing 

investigative journalism. Since the September 11 terrorist attacks, US reporters have 

complained about increased government secrecy. According to the American Society of 

Newspaper Editors, legislation such as The Patriot Act has made it difficult for reporters 

to do their job investigating the government (Weitzel, 2004). There are also concerns 

that traditional press freedoms are being eroded. Several journalists are currently being 

prosecuted for refusing to reveal confidential sources (Volokh, 2004), including Time 

magazine correspondent Matthew Cooper and New York Times reporter Judith Miller 

(these in connection with the Valeric Plame affair101) and Jim Taricani, a Rhode Island 

television reporter who refused to reveal who gave him a tape of a city official accepting 

a bribe. According to an editorial in the December 5,2004 edition of the New York 

Times, at stake in these cases is "government accountability, robust journalism and an 

informed citizenry." All things considered, this is not a climate that is conducive to 

expensive, in-depth, investigative reports involving corporate and government 

malfeasance, or for analyzing the safety of a complex emerging technology.

Now, the Good News

Despite the political and economic challenges, I see some grounds for optimism. While 

strong political, commercial and entertainment forces are driving television producers to 

produce more and more factual programming about an ever narrower range of

100 A recent scandal shows that public money can be just as effective as private money in manipulating 
what journalists report. On January 7, 2005, USA Today (Toppo, 2005, January 5) revealed that the 
Department of Education had paid black syndicated commentator Armstrong Williams $240,000 to 
promote the government's signature education reform law, "No Child Left Behind." Williams' contract was 
part of a $1 million deal to produce advocacy video segments designed to look like news reports.

101 When on July 14, 2003 somebody in the While House leaked the fact that Valerie Plame was a CIA 

agent (the leak was intended to hurt her husband, former Ambassador Joseph Wilson IV, who had 
debunked a claim that Iraq had been buying nuclear weapons materials), Attorney General Ashcroft started 
a leak investigation. In frustration at not being able to find the culprit, the justice department has ordered 
Cooper and Miller to reveal what (if anything) they know about the matter. Both face up to 18 months m 

prison if they refuse.
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uncontroversial topics, television is no longer the only documentary outlet. There has 

been a series of technological advancements that have not only radically reduced the cost 

of photographic and editing equipment but also generated a major new medium of 

communication, the Internet, over which print and audiovisual products can now be 

distributed. 102

These combined technological advances offer a new generation of documentarists a 

chance to get back to documentary's roots as a medium of discovery. Less expensive 

documentaries aimed at smaller niche markets, and delivered over the Internet; may 

engender a documentary renaissance; where producers can tackle a wider slice of the 

changing world we inhabit, including the complex technologies of the 21 st Century. 

Thanks to modern digital technology, documentarists have an opportunity to use video as 

a genuine exploratory medium, a tool not only to document and represent the world, but 

also to investigate it and bring hidden characteristics to the surface and into the conscious 

minds of the audience.

Filmmakers have been slow to capitalize on the possibilities offered by modern 

lightweight digital video technology. A world in which cameras and tape stock are 

relatively inexpensive allows the possibility of not just documentary but "visual 

anthropology."103

I offer two examples of the kind of visual anthropology that I see in our future. A few 

years ago when making a training series about literacy for teachers, I "documented" five 

Kindergarten teachers' classrooms over a year. In each classroom, three inexpensive

102 Print journalists have already realized the power of the Internet to transform their craft. Dan Gilmore, a 

columnist for the San Jose Mercury News, argues in his new book We the Media (Gilmore, 2004), that 
through web logs, "citizen journalists" are transforming the news business, empowering individuals to fight 

back against the media giants.

103 After an initial burst of enthusiasm, anthropologists lost their interest in documentary film, partly, no 

doubt, because of the enormous cost and technical difficulty of filming remote tribes with 35mm and 16 
mm film cameras (Hockings, 1975). Today's technology is much cheaper, convenient, and reliable. One of 
the next group of scientists to use video as a research tool were infant researchers (Bullowa, 1979; 
Trevarthan, 1997). Also interesting is the work of some psychologists to use visual analysis to unpack 

human facial emotions (Ekman, 1987; Ekman, 2003).
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lightweight cameras were placed in fixed positions to record the reading lessons between 

September and May, a period during which the children learned to read. Typically, such 

training films are shot in studios and the scenes faked, but in this case, the process was 

documented faithfully, as it actually happened. This gave me an extraordinary record of 

a process, one that has rarely been documented in such detail.

To watch this long classroom record in real time would be mind-numbingly boring, but 

editing totally transforms the viewing experience. Because I had sufficient time and 

complete editorial freedom,104 1 sought to explore the material as a data set rather than as 

classroom B-roll. Instead of just pulling shots to serve a narration, I examined the 

material forensically, with special attention to the temporal dimension. By editing 

together extracts across a year, I could show a transformation of children from "not 

knowing their letters" to "independently reading a book" in a matter of 30 seconds. The 

effect is both authentic and dramatic. It's authentic because the kids' and teachers' 

clothes and haircuts change with the edits, making it clear that these are real children in a 

real classroom actually learning to read over an academic year (See Miscellaneous Clip 

2 105). It's dramatic because we are witnessing a cognitive transformation, the acquisition 

ofliteracy. 106

I began to realize that my cameras might have observed details that had never been 

"seen" before. Teaching is a complex human process, one that is very poorly 

characterized. Educators know a lot about developing curricula and lesson plans, but 

understand little about how some master teachers can reliably out teach their colleagues. 

Teaching genius is attributed to the character of the individual teacher in other words, 

"Ms Xis a gifted teacher... because Ms X is naturally gifted at teaching. " Documentary 

offers an extraordinary way to challenge such tautological reasoning, by unpacking the 

complex sets of human behaviors that underlie teaching success and failure.

104 As this was a training series I didn't have to worry about pacing the films for a general audience.

105 Taken from Palfreman (2002). Reading Mastery: The Path to Literacy, (video). SRA.

106 One is reminded of the power of Michael Apted's compelling on-going series Seven Up (Apted, 2004) 
that started documenting the lives of 14 children in the early 60s for Granada Television. The children are 
now 49 years old. It is remarkable that more such time extended projects were not undertaken.
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One dogma that some educators frequently mention is the importance of "praising kids" 

often. Behavioral psychologists have long argued that praise is an efficient way of 

rewarding (and therefore encouraging) desired behaviors. I wanted to see if the very best 

teachers actually did praise kids frequently, and with my data set I could test this 

hypothesis. I spliced together praise events in two master teacher's classes. The result 

(Miscellaneous Clip 3 107), proves that indeed these teachers did in fact praise their 

children often. But this segment of compressed time video also reveals something more 

generally true about human perception. When behaviors (e.g. praises) are spread out over 

a period of time, they may affect us without our being consciously aware of them. By 

compressing time, the clip converts an unconscious awareness into a conscious reality. 

The clip, therefore, not only answers the empirical question (these good teachers do, 

indeed, give praise often), but also serves as a devastatingly powerful means of 

communicating this conclusion. It shows the audience (for example trainee teachers) 

unambiguously what is involved in giving a lot of praise. I suspect that many other 

subtle, ill understood, dimensions of human behaviors, such as behavior management and 

leadership qualities, involve these kinds of temporally distended sets of behaviors. 

Documentary offers a way of exploring such subtleties.

If a camera can detect subtle human behaviors in a classroom, the same approach 

should be able to detect the changes happening to our planet. By monitoring ice caps, 

oceans, air pollution, and foliage and making those images available to the world over 

the Internet, audiences may be able to access concepts too subtle and slow to make it 

onto entertainment television. More importantly, by revealing subtle, temporally 

distended changes, I suspect that documentaries can extend our perceptions rather than 

simply catering to our baser instincts. Just as Reeling's scientific persistence revealed 

that humans were changing the composition of the atmosphere, so filmmakers can 

reveal important changes in the planet's appearance. Compressing these changes into 

a short video sequence would likely be both illuminating and rhetorically effective.

107 Taken from Palfreman (2002). Reading Mastery Anatomy of a Reading Mastery Classroom, (video). 

SRA.
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As the previously cited CDC obesity animation reveals (see Miscellaneous Clip One) 

this technique can also be applied to visual representations of data as well as 

photographic images.

How might such future documentaries be distributed? Just as Internet web logs allow 

citizens to express themselves independently of media conglomerates, so the World Wide 

Web will allow documentarists to distribute their films outside the television industry. It 

is much too early to tell the social consequences of such a transformation. In less than 50 

years, US television has gone from a business with only three channels, providing a 

cultural experience shared by almost everyone, to a fragmented universe of hundreds of 

niche cable and satellite channels. What are the consequences of a world where Internet 

web casts will create tens of thousands more niche audiences? Some enthusiasts 

(Gilmore, 2004) stress the empowerment the Internet brings. But there may be a down 

side as well. Whereas a few years ago a prime time documentary could gain widespread 

attention, stimulate a public debate, and even influence public policy, the Internet niche 

documentaries of the future might fail to attract notice and, therefore, fail to impact 

public opinion and government policy. These are the issues the next generation of 

documentarists must start to engage with.

It is my hunch that documentarists will be noticed if they keep a glimmer of the original 

documentary dream alive; a dream that is rekindled by the excitement one still gets 

watching those first Lumiere Brothers films. I'm talking about a conviction that it is 

worthwhile to audio visually explore the world as it is rather than to mould it into how we 

would like it to be; a burning desire to discover and communicate interesting, important 

and dramatic features about the Earth and its inhabitants.
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Chapter 16: Conclusion

This portfolio and overview tells the evolving story of a body of work at the intersection 

of documentary, investigative journalism and science. It reveals the journey of a 

documentary broadcast journalist who started out with an interest in unpacking and 

illuminating heated scientific controversies, but became increasingly fascinated with the 

psychological and political dimensions of these narratives. Taken as a whole, this 

submission has examined a series of high profile controversies; explained how these 

topics were turned into documentaries; explored the way humans analyze, perceive and 

communicate benefits and risks; and critically examined the validity and ethical standing 

of modern television journalism.

Project One: The Quality of the Evidence.

The first set of documentaries were concerned with unpacking three high profile 

scientifically based controversies: a novel therapy for autism; the alleged health effects of 

power line electromagnetic fields 1 and the controversy over silicone breast implants. The 

principal motivation for producing these programs was a concern that the popular media 

was reporting these stories superficially and incorrectly.

The communication challenges in this genre of program were first, to engage the 

audience; second, to help viewers understand the key scientific issues; and third, to 

encourage the audience to weigh the relevant scientific evidence before reaching an 

informed decision. As some of the science was quite technical, the production challenge 

here was to find a narrative in which the evidentiary issues could arise as natural, plot- 

centered elements.

Documentary's strength lies in its ability to engage an audience and here it was used to 

introduce and portray key characters in the controversies, like the Gherardi's in Prisoners 

of Silence, the Larm family in Currents of Fear, and the tort lawyers Laminack and 

O'Quinn in Breast Implants on Trial. The values of investigative journalism provided
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guidance for operating in a highly divisive area, ensuring a balance of opinion and a non- 

judgmental narration voice. Science provided the methodological clarity to unpack the 

core evidentiary issues, be it the importance of a controlled experiment, the notion of 

base rates, or the need to rule out coincidence. By weaving together documentary, 

journalism, and science, these films sought to persuade a general audience to engage with 

difficult concepts and subtle methodological issues and, where appropriate, change their 

ideas about a controversy.

But interesting though it was to make these films, I increasingly found this "debunking" 

strategy limited. For as intriguing as the question of whether a particular controversy 

held up under scrutiny was the puzzle of why people seemed to hold such beliefs in the 

first place, and why they would cling to their beliefs in the face of contrary scientific 

evidence. As I realized, this psychological dimension was an integral part of the story of 

modern environmental and health controversies. In the next project such psychological 

factors took center stage.

Project Two: The Social Science of Hopes and Fears

Our Stone Age ancestors used their instincts to avoid danger (e.g. man-eating animals) 

and seek benefits (e.g. food). Research has shown that today we use that same cognitive 

apparatus to negotiate a very different world. Instead of our ancestor's life or death 

choices, which determined whether they ate or were eaten, we are faced with a never- 

ending series of more complex dilemmas. Do power line EMFs or cell phones cause 

cancer? Is it safe to move nuclear waste on America's highways? Should therapeutic 

cloning be banned? Do embryonic stem cells have the potential to cure Parkinson's 

disease? Are coffee and saccharine dangerous? What levels of ozone emissions should 

the EPA set? Is "genetically modified food" sufficiently well regulated? Should post- 

menopausal women take hormone replacement therapy? Should surgeons be allowed to 

transplant organs from transgenic pigs into humans?

Project Two's focus was unpacking the complex manner in which humans perceive 

modern risks and benefits. As the programs in this section showed, people have distinct
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risk preferences, tending to be most fearful about imposed, un-needed technologies with 

catastrophic potential that are managed by organizations and individuals viewed as 

untrustworthy or incompetent. This explains why technologies like nuclear energy can 

produce fears that are susceptible to rapid amplification by lawyers, advocacy groups, 

and the media.

Whereas the stories in Project One sought to help the audience engage with the key 

evidence underpinning a controversy, the films in Project Two which dealt with nuclear 

energy, Gulf War Syndrome and Genetically Modified Organisms stressed that the 

mental states that humans form about risks and benefits are also crucially important. 

Project Two's stories, therefore, offered viewers an additional psychological and political 

dimension with which to think about controversies; one that might offer insights into the 

problems of formulating good policy in the midst of a highly charged dispute.

Project Three: Going Against the Climate

The final project considered a singular kind of controversy, global climate change; an 

alleged risk that lacks most of the fear-enhancing characteristics that social scientists say 

are so important; an impersonal, bafflingly complex and imprecise hazard, with no 

identifiable victims. Through this film, the most difficult program in the portfolio, I 

opened another chapter of my inquiry: one that asked how to send messages that people 

may not want to hear but that they probably need to know. As has been mentioned, the 

challenge of sending complex but important messages confronts many constituencies; not 

only journalists, but also policy makers and public health communicators. If new 

technologies like nuclear power and GMOs can fall victim to exaggerated fears (and if 

legitimate concerns like global warming get ignored), then it follows that important 

public health initiatives such as HIV prevention, drug policy harm reduction (e.g. 

needle exchange), vaccination compliance and smoking bans may be undone by the 

same flaws in human intuition.
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The act of struggling with this program and its related issues has provided me with 

insights (discussed in Chapter 15) about how documentarists, journalists, and 

communicators might use audiovisual media in the future to raise complex and important 

topics.

Communicating Controversy in The Mass Media's Contribution to Knowledge 

This portfolio and overview will contribute to knowledge in several ways. First, the body 

of work comprises a unique series of in-depth, original investigations of some of the 

major environmental and health issues of our time. Second, it evaluates and criticizes 

existing journalistic treatments of these issues. Third, it reveals how the activities of 

documentary, journalism, and science can combine to advance public understanding of 

and engagement with modern scientific controversies. Fourth, the overview's analysis 

synthesizes and adapts a wide range of social science research on risk assessment, risk 

perception and risk communication and applies this research to the featured 

controversies.

In short, the case studies in this portfolio provide a basis of knowledge about how to 

communicators can effectively use audiovisual media to navigate the world of risks and 

benefits that permeates many of society's most crucial policy dilemmas. I hope, 

therefore, that this thesis will be of help to journalists, documentarists, film scholars, 

social scientists, students of communications and visual media, and also scholars 

interested in health communication and science policy.

Last Word

It is rare that a professional documentarist, or television journalist, has an opportunity to 

pursue a focused body of work over an extended period of time. It was my good fortune 

to find a venue where, for a few years, I was able to focus on complex scientifically 

based controversies. It is also rare for a professional filmmaker and journalist to spend 

time analyzing his or her body of work. Most professionals are too busy to have the time 

to reflect on what they do. In writing this overview I have had an opportunity to re- 

examine knowledge gained during more than two decades of producing documentaries; a
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period spent inquiring into many diverse topics: from epidemiology to philosophy of 

science, from molecular biology to earth sciences, from cognitive psychology to 

electromagnetism, from biomedical research to quantum physics.

The experience has been both intellectually stimulating and emotionally satisfying. I 

hope that any insights that I have gleaned will be of help to other practitioners and 

scholars in their quest to understand more about the ways humans feel, know, and 

communicate.
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