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ABSTRACT

RISK PERCEPTIONS AND ENVIRONMENTAL MOBILIZATION -
TRACKING THE TRANSFORMATION OF COLLECTIVE ACTIONS IN A
RADIATION CONTAMINATION INCIDENT IN TAIWAN

By
Shu-Fen Kao

Variation in public responses to the environmental hazards associated with
humanly produced disaster agents revealed in the environmental sociology literature
makes further investigation of theoretical gaps in the existing literature critical. These
gaps include examination of micro and macro level factors that shape people’s risk
experiences of environmental insults, as well as their responses to such environmental
grievances. A more integrative framework is essential in order to account for variation in
responses and to enhance our understanding of social experiences of risk and their
interplay with the broader social, cultural and institutional contexts.

This dissertation employs such an integrated framework — social amplification of
risk — to study the incident of Cobalt-60 radioactive contamination in residences in
Taiwan. Here, local collective actions were only briefly resident-driven and the broader
movement was subsequently dominated by activists who had never been directly
impacted. The author utilizes a qualitative case study that draws upon in-depth
interviews and analysis of documentary data to investigate the Taiwan case. The
endeavor is to examine the interplay of various factors, such as social stigma and trust (or
mistrust) of the risk management institutions, with the experience of risks and nisk-related
behaviors, as well as their influence in shaping the emergence of the collective activism

in response to the chronic residential radiation contamination.






The accounts of varied risks perceived by a number of key actors are described.
Collective actions on the local and national levels and their transformations are discussed.
In addition, the analysis examines how individuals, environmental activists, and
governmental institutions select certain risk information, communicate with others and
subsequently shape the public’s ongoing interpretation and collective responses towards
the event. Social stigma and contextual factors, the characteristics of the contamination
agent, and differential remedy policies are presented to explain why, while people
experience similar risk concerns, some have not taken collective actions. Findings from
this study serve to fill gaps in the current environmental sociology literature and
especially to account for why in some settings, such as the Taiwanese case, grassroots

activism is at best limited and short-lived.
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CHAPTER ONE

INTRODUCTION

Divergence in the Environmental Sociology Literature

The literature on the environmental social movements, based largely on studies in
western society and particularly in the United States, argues that the toxic waste
movement has been emerging as a new type of social movement over the past two
decades (Brown & Masterson-Allen, 1994; Szasz, 1994). This type of activism arises
from working class and lower middle class people’s responses toward their direct
experiences of disproportionate shares of society’s environmental threats in their local
communities (Bullard, 1990; Brown & Masterson-Allen, 1994; Morrison & Dunlap,
1986). Unlike other environmental social movements, such as the conservation
movement, this one is not characterized by national organizations, but is highly
decentralized and composed of thousands of small community-level groups whose
approach is based more upon direct local actions than on lobbying.

In addition, in some cases, movement concerns had expanded from direct responses
to localized environmental degradation, to a wider set of environmental issues such as
food irradiation, electronic pollution and global warming, accompanied by an
increasingly comprehensive critique of modern economic production and political power
distribution (Szasz, 1994). Emerging at the community level, these entities go on to
challenge the status quo of business and corporate dominance and dispute the scientific
criteria for assessing risks reflected in their direct experience of technologically-based
hazards (e.g., toxic chemical contamination or nuclear accident / radioactive

contamination). Consequently, this movement demands more public participation in



decisions about the uses of technology and its development and, therefore, promises to
promote a revival of democratic institutions (Glazer & Glazer, 1998).

Findings in another branch of the environmental sociology literature, however, raise
questions about the uniformity of local responses that had been claimed in studies of the
grassroots environmental movement and challenge researchers pondering the extent to
which this local activism might transform social, economic and political structures. This
branch of literature is based on studies in other communities confronting chronic
technical disaster (CTD) caused by humanly produced hazard agents, such as toxic
chemicals and radiation. It emphasizes the inherent ambiguity of the toxic contamination
as a characteristic that makes it necessary for social groups to have cognitive framing
procedures (Couch & Kroll-Smith, 1985; Erikson, 1991; Kroll-Smith & Couch, 1991).

When local residents have different cognitive framings of the hazard and the risk,
various social dramas take place that are reflected in conflicting interpretations of what
has occurred, how much risk is involved, and the varied remedies required by the
problems identified. As a consequence of varied interpretations of the hazard event,
“corrosion” of local social ties frequently occurred (Freudenburg and Jones, 1991; Kroll-
Smith & Couch, 1990). Elsewhere, studies revealed that some residents were more
fearful of threats that local environmental protest might pose for their livelihood than of
less tangible future health impacts (Brown & Mikkelsen, 1990; Gould, 1993; Gould et al,
1996). Moreover, even in communities which had encountered similar environmental
threats, while some had acted collectively to address local concerns about health risks
from toxic chemicals (Brown, 1991; Gibbs, 1982; Levine, 1982), others had not

displayed a mobilized collective response (Fitchen et al., 1987; Gunter et al., 1999).






It seemed then that the severity of the particular environmental insults was not
necessarily perceived as problematic and did not always lead to collective environmental
activism. Even when environmental awareness arose among lower status groups, their
social locations and the relative lack of resources at their disposal might be a constraint in
achieving the social changes envisioned by Morrison (1986) and other scholars (e.g.,
Szasz, 1994). This opens up an interesting area for further investigation for researchers
working at the intersection of studies of environmental sociology, sociology of risk, and
social movements. For the author, initial acquaintance with a radioactive contamination
case in Taiwan in which the impacted residents’ responses to this chronic disaster varied
from the predicted outcomes, suggested itself as the means to examine a number of key
issues in the literature on environmental responses to chronic technological hazard. A
brief introduction to the residential radioactive contamination incident is presented in
order to emphasize the importance of studying this case, and to highlight the objectives of

this dissertation research.

Residential Radioactive Contamination in Taiwan: Rationale and Research
Questions for the Case Study
In the early 1980’s, Cobalt-60 was mysteriously mixed into the production of steel
construction rods produced for building apartment complexes. This caused more than 15,
000 people to be exposed to varied levels of gamma radiation. In the early 1990’s when
this incident was revealed to the public by a journalist’s report, local collective actions
were briefly resident-driven but subsequently the broader movement on the national level

was dominated by non-resident activists. From the author’s exploratory field study, it






was discovered that the public’s responses to this mass residential chronic radioactive
contamination exposure varied widely. The radiation contamination levels were not
necessarily associated with responses from the affected people. For example, local
activism emerged in several contaminated complexes which had low to high levels of
radiation contamination. In addition, a couple of impacted residents whose households
showed slightly excessive radiation levels had actively participated in activism on the
local and national levels, while most others whose residences were affected with varied
higher levels of radiation remained immobilized.

This Taiwan case suggests that the relations among environmental hazards,
experiences of risk, and environmental collective actions are complicated and it is critical
to investigate the dynamic interactions among them. For example, encountering similar
environmental insults, why do varied groups perceive risks differently? How do various
interpretations of the hazard event provide rules for individuals and / or social groups to
select certain risks while, ignoring others? In addition, it is important to understand the
interplay of various factors, such as social stigma and trust (or mistrust) of the risk
management institutions, with the experience of risks and risk-related behaviors, as well
as their influence in shaping the emergence of collective activism in response to chronic
technological hazards.

The issues pointed out above and interesting phenomena in this specific radioactive
disaster in the Taiwan case are crucial to the environmental sociology literature, but they
have been ignored in a number of key branches of the environmental sociology literature
— such as the chronic technical disaster (CTD) paradigm, the sociology of technological

risks and literature on the grassroots environmental movement. Each sheds light on a






particular facet of the phenomena of public responses to technological hazards, but all
have shortcomings that understate the complexity of the social responses to risks /
hazards from humanly-made disasters. An integrated understanding of these societal
crises, therefore, is significant in order to capture the complexity of the public’s
responses to risks.

This dissertation employs the framework of social amplification of risk (Kasperson
et al., 1988), which seeks to accomplish this broader view, in order to investigate the
incident of Cobalt-60 radioactive contamination in residences in Taiwan. Though this
framework is in its formative stage and receives criticism because of the non-testability
of the framework in the positivist sense (Kasperson, 1992), its analytic strength and
insights which complement other approaches is valuable in interpreting social responses
to risk by taking social, cultural and institutional contexts into account.

This Taiwan case will serve to identify relevant micro and macro level factors that
shaped risk perceptions and social responses to environmental insults associated with
technological hazards. The following basic questions will be central concerns of the
dissertation. First, what are the risks perceived by different social segments of the
population and how are these varied risk perceptions constructed.! Second, which
constituencies mobilized at the local and national level and what interests and concerns
underlay their activism? Third, how do risk perceptions and collective responses interact
with each other and with contextual factors, such as the ecological aspects of these
disasters, and / or variations in the surrounding society, culture, or polity? These

questions will be addressed through a qualitative extended case study that draws upon in-

! “Construction” here means the process in which varied attitudes and judgments regarding risks are formed
/ shaped. See further explanation in the following section on A Glossary of Key Concepts and Terms.






depth interviews and analysis of documentary data to reveal the logic of varied responses

emerging from this incident.

A Glossary of Key Concepts and Terms Used in This Study
Concepts and terms have their specific meanings in different studies. In order to
clarify the author’s approach to the empirical study in the setting of Taiwan, an overview

of key concepts and terms is provided.

Environmentalism / Environmental Movement

In the United States, Mitchell (1985) has conceptualized environmentalism into two
generations. The conservation movement represents “first generation environmentalism”
which emphasizes preserving the natural environment. The environmental movement
represents “second generation environmentalism” which focuses broader protection and
remediation of harms to the biosphere or human health. In this dissertation, I use
“environmental movement” in relation to this conventional usage, which emphasizes both

the continuity and the differences in these movements.

Grassroots Environmental Movement

The grassroots environmental movement or grassroots environmentalism, in the U.S.
context, refers to a loosely structured movement emerging from direct local experiences
of environmental insults associated with industrial wastes or technological hazards. It
has evolved into three overlapping but distinct levels of organization: community-based

groups, regional or statewide coalitions, and national organizations. Local organizations



have constituted the foundation of the movement (Freudenberg & Steinsapir, 1991).
Regardless of the strategies used by these entities, their goals are to convince government
or industry either to clean up, or shut down an industry, or to abandon plans to build a
new facility. The initial objective is usually to correct an environmental problem, but as
the activism evolves, goals effecting broader policy change often emerge, and foster

organizational expansion beyond the local base.

NIMBYism

NIMBYism stands for a phenomenon, now known as the “Not-In-My-Backyard
syndrome,” in which groups or communities simply reject the construction of certain
facilities, such as garbage incinerators or nuclear power plants in their locality. It has
been characterized as a narrow, self-interested negativism that ignores obligations to the
larger society (Freudenberg & Steinsapir, 1991). Edelstein (1988), however, points out
the psychosocial and the rational bases for the NIMBY response. In this dissertation,
NIMBYism is defined in reference to efforts that only seek to resolve pollution problems

locally, but are not concerned with any broader / global environmental issues.

Public Responses

In this dissertation, I define “public responses” as reactions from the public2 and/or
actions taken by the public over certain environmental problems. I emphasize the
broader range of responses extending from individual adaptation to the problem or

individual petitions or requests for assistance from the involved institutions to collective

2 public, here, is used as its almost always used meaning to refer to the people as a whole without specific
differentiation; c.f. Edelman (1988) on “constructing the public.”



protests or advocacy of policy formation to protect environment and health. In addition,
these individual and / or collective responses may or may not be driven by wider
environmental concerns. Individual adaptation to the problem without any collective
action is also included as a public response. In this dissertation, environmental concerns
include two dimensions — damages to the biosphere and / or harms to human health

resulting from damage to the built environment or biosphere.

Hazard(s) and Risk(s)

“Hazards” are defined as “threats to people and the things they value” (Kate et al.,
1985). Risk includes the likelihood of a hazard developing into an actual adverse effect
causing loss, injury or some other form of danger (Krimsky and Plough, 1988). In this
dissertation, risk is viewed in part as an objective threat of harm to people and in part as a

product of culture and social experiences (Kasperson, 1992:158).

Perception of Risk
The term is used here and in the literature (c.f. Slovic, 1992) to refer to various
kinds of attitudes and judgments on risks that people hold. It is used interchangeably

with the terms “risk perception” and “perceived risk™ in this dissertation.

The Social Construction of Risk(s)
This term is rooted in social constructionism.’ It is emphasized that risks are not

simply objectively given, but are socially defined and arise from what people perceive.

3 Constructionist arguments reject notions of objective reality, asserting fundamental ambiguity in social
relations and meaning (Berger & Luckmann, 1967, Clarke & Short, 1993; Gamson & Modigliani, 1989).






In this dissertation, it is accepted that certain entities may be dangerous in an objective
sense (e.g., PCB and nitroglycerin), however, explaining how social agents create and use
boundanes to demarcate that which is dangerous from that which is benign is seen as the

sociologists’ central task

Research Approach and Dissertation Outline

As noted earlier, the local experiences of and responses to toxic contamination are
presented in fragmentary ways in different branches of the environmental sociology
literature. The formation of social experiences of risk and the context in which collective
actions emerge deserve further investigation in order to address several theoretical gaps
in the literature. This endeavor is initiated in Chapter Two with a review and critique of
theory and literature, in which I present and discuss works relevant to studying the
Taiwan-based radiation contamination case. This review includes four branches of
literature. First, an integrated approach, the framework of social amplification of risk, is
introduced as a vehicle for understanding the social experiences of risks and the
emergence of collective actions in relation to the broader social and political contexts.
Second, literature on communities confronting CTD is reviewed. The third branch
focuses on the sociology of technological risk, which includes literature on social and
organizational factors that shape risk experiences and the social construction of risks in
relation to different social interests and cultural values. The fourth branch of literature
examines grassroots activism emerging from immediate local environmental

contamination in the United States context.



In Chapter Three, the methodological approach taken in this study and the evolution
of the research design are discussed. The qualitative techniques which were employed to
gather data, and the rationale for their selection, are presented. In addition, the
recruitment procedures for subject selection and the limitations discovered in
expectations about the numbers of available subjects representing specific segments of
the affected population are described. The explanation of such a limitation will be linked
to the question of why the grassroots collective actions did not emerge in a great scale.
Lastly, the process of data analysis and issues emerging from language translation in a
cross-cultural study are discussed.

Chapter Four documents the historical context of the Cobalt-60 contamination
incident in Taiwan. The first part of this chapter presents the political and social context
of Taiwan and the rise of environmentalism in Taiwan since the 1980°s. An
apprehension of the broader historical context of Taiwanese society provides
understanding of the social forces that relate to the emergence of the public’s responses to
varied environmental crises. In addition, studying the history of the discovery of this
specific radiation incident is essential to learning about what factors shaped the situation
under study. These historical observations are incorporated into the analysis in later
chapters. The investigation does not delineate the discovery of contamination at each of
the affected apartment complexes, but presents some of the significant events in the
initial stage of contamination revelation. These events set up the course of later
development of people’s risk experiences and interpretations of the hazard events, as well
as their responses to the problems. Uncertainty about the sources of the contamination

generated different reactions among key actors in this incident. The discussion also
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covers how the governmental responses to this radiation contamination disaster and its
remedy policies paralyzed the collective activism of the affected residents.

Chapter Five focuses on the process of risk construction and the analysis consists of
two parts. First, interviews with the impacted residents, activists who had not been
directly impacted, and governmental officials illuminate the major perceived risks from
these varied groups of people. Second, factors, such as the characteristics of the
contamination agent, and social trust or mistrust of the risk management institutions, that
shape the risk perceptions are scrutinized.

In Chapter Six, based on historical documents and interview data, I investigate the
emergence of collective actions arising from this radioactive contamination building
(RCB) incident at local and national levels. The notion of NIMBYism, as well as
grassroots activism and environmental mobilization as discussed in Chapter One and
Two will be used to examine varied collective actions at the local and national levels.
The rise of an environmental social movement organization (ESMO), the Radiation
Safety and Protection Association in Taiwan (RSPAT), and its coalitions with other
social activists is analyzed. In addition, an examination is undertaken of the reasons for
the absence of solidarity among the affected residents in varied contaminated apartment
complexes, as well as the lack of long-term environmental activism on the national level.
The contextual factors presented in Chapter Four, including differential implementations
of governmental policies, and other organizational and structural factors, are presented in
order to explain observed outcomes of the contamination experiences.

Chapter Seven establishes a theoretical linkage between risk perceptions and

environmental mobilization based on the approach of social amplification / attenuation of

11



risk. The analysis will examine how individuals, environmental groups, and
governmental institutions select certain risk information, communicate with others and
subsequently shape the public’s ongoing interpretation and collective responses towards
the event. The emerging secondary impacts in this case, such as social stigma and
alienation from governmental agencies, and other contextual factors are presented in
order to explain why, while people experience similar risk concerns, some have not taken
collective actions for remedies. The discussion will be centered around what this Taiwan
case suggests about filling gaps between the existing literature on social construction of
risk and the dynamics of the emergence of environmental mobilization.

The final chapter, Conclusion, reiterates its contribution to the broader theory of the
emergence of a grassroots environmental movement in response to technological hazards,
in terms of its relation to the process of risk amplification or attenuation. The contextual
variables in this case, including the effect of social stigma, constraints of the
government’s compensation policy, and social / political factors, which shape the
emergence of the movement, will be used to expand the CTD paradigm in order to make
it more inclusive in explaining these phenomena. Policy implications from the research

findings and future research needs in this area will also be addressed briefly.
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CHAPTER TWO

LITERATURE REVIEW

Introduction

Variations in public responses to the environmental hazards associated with
humanly produced disaster agents revealed in the environmental sociology literature
makes further investigation of theoretical gaps in the existing literature critical. These
gaps include examination of micro and macro level factors that shape people’s risk
experiences of environmental insults, as well as their responses to such environmental
grievances. The divergence of observations in varied branches of the literature arises in
part from different central concerns reflected in each stream of the literature. For
example, the literature on the grassroots environmental movement focuses on the
solidarity emerging from the local collective actions driven by participants’ direct
experience of environmental grievances and the transformation it promises of the
broader political, economic and social systems. The literature, based on studies in
communities encountering chronic-technological disaster (CTD), focuses on social and
psychological effects caused by toxic exposure and by the social response to exposure.
An integrated framework is, therefore, essential in order to study the complex
phenomena of public responses to toxic contamination experiences that may address
gaps within and among the different bodies of literature in environmental sociology.

To this end, I will organize the material in this chapter to addresses substantive
issues raised in chapter one in relation to the observed response variations, and how they

can be explained. This review will begin by introducing an integrated framework — The
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social amplification of risk. This conceptual framework is built on a holistic
investigation of the dynamic of risk processing in relation to environmental responses by
various participants and groups in the society. Subsequently, I review three other
branches of the environmental sociology literature which, although they remain
scattered and often fragmented, contribute an understanding of varied facets of the
experiences of and public responses to toxic contamination. The first stream of
literature emphasizes studies on communities confronting CTD. Secondly, I review the
literature on the sociology of technological risks. This body of materials contains
studies on how social and organizational factors shape people’s risk experiences, and
also discusses the social and cultural construction of risk. Finally, I review the literature
on grassroots activism in response to the immediate experience of environmental

contamination in U.S. communities.

The Framework of the Social Amplification of Risk
In this section, I outline an approach which systematically links the technical
assessment of risk with psychological, sociological and cultural perspectives of risk
perception and risk-related behavior (Kasperson et al., 1988) and seeks to explain why
some risks are treated with great concerns while others are not. I will employ this
framework to study the radiation contamination incident in Taiwan in Chapter Five and

Chapter Seven.

The Concept of the Social Amplification of Risk

14



Kasperson and colleagues, in 1988, proposed a new framework called the “social
amplification of risk” to analyze the social experience of risk. The concept of social
amplification of risk is based on the thesis that events pertaining to hazards interact with
psychological, social, institutional and cultural processes in ways that heighten or
attenuate perceptions of risk and shape risk behavior. Behavioral responses then
generate secondary social or economic consequences, which extend beyond primary
direct harm to human health or the environment including significant indirect impacts,
such as liability, insurance costs, loss of trust in institutions, or alienation from
community affairs (Kasperson et al., 1988).

Such secondary effects often provoke demands for additional institutional
responses and protective actions (in the case of risk amplification), or, contrarily, hinder
the needed protective actions from being carried out (in the case of risk attenuation).
“Amplification” is used here by Kasperson and his colleagues to include both
intensifying and attenuating signals about risk. Thus, alleged “overreactions” of people
and organizations receive the same attention as alleged “downplaying.”

In this social amplification framework, risk is conceptualized partly as an
objective threat of harm to people and partly as a product of social and cultural
experience. To treat risk as both an objective property and a social construct avoids the
problems of total relativism on one hand and of technological determinism on the other
hand (Renn et al., 1992:140). The manifestations of risk, such as accidental releases of
harmful substances, are called “hazardous events.” Hazardous events remain largely
irrelevant in the social context unless they are observed by human beings and

communicated to people (Luhmann, 1986: 63). The consequences of these
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communication efforts may lead to other physical transformations, such as changes in
technologies and the composition of water, soil and air, or removal of the contaminants.
Therefore, the experience of risk is not only an experience of physical harm, but also a
result of social and cultural processes by which individuals or groups learn to acquire or
create interpretations of hazards. These interpretations provide rules for how to select,

order, and explain signals from the physical world (Kasperson et al., 1988).

The Process of Risk Amplification
The amplification process starts with either a physical event, such as an accident,

or the recognition of an adverse effect on the environment or technology. Groups and
individuals select specific characteristics of these events or aspects of the associated
portrayal and interpret them according to their perceptions and mental schemes. They
also communicate their interpretation of what happened to other individuals or groups
and act as “amplification stations” through behavioral responses. Amplification stations
can be individuals, groups, or institutions. The process of receiving and processing risk-
related information by individuals is well investigated in the risk perception literature
(Covello, 1983; Slovic, 1987).

Individuals, however, act also as members of larger social units that codetermine
the dynamics and social processing of risks (Renn et al., 1992:141). These social units
are called the social stations of amplification (Kasperson et al., 1988). Through their
roles as members or employees of social groups or institutions, individuals do not just
follow their personal values and interpretation patterns. They also process risk

information according to the rules or cultural biases of the groups or organizations they
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affiliate with (Johnson and Covello, 1987). The role-specific factors and cultural biases
are intermalized and reinforced through education and training, identification with the
goals and functions of the institution, and belief in the importance and justification of
positive rewards and negative punishments.

The information flow portraying the risk or risk event' and the associated
behavioral and communicative responses by individuals and social amplification stations
are likely to generate secondary effects that extend beyond the people directly affected
by the original hazard event. Secondary impacts, in turn, are perceived by social groups
and individuals so that another stage of amplification may occur to produce third-order
impacts. The impacts may spread or “ripple” to other parties, distant locations, or other
risk arenas. Each order of impact will not only disseminate social and political impacts,
but may also trigger (in risk amplification) or hinder (in risk attenuation) positive

changes for risk reduction (Kasperson et al., 1988).

Appraisal of the Framework of Social Amplification of Risk
A few critiques from scholars (Svenson, 1988; Rayner, 1988) arose after the
framework of social amplification of risk was introduced. For example, Rayner (ibid)
commented that the authors presented this framework as if it was a theory, but no
predictive hypotheses were offered. In addition, it was suggested that there are no
distinctive predictions that could be offered by this framework that are not available
from existing paradigms (Rayner, 1988: 201). The authors’ endeavor, however, should

not be discredited by any means, since they indicated that the intention is to provide an
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integrative conceptual framework that incorporates cultural process and institutional
arrangements to account for human behavior toward environmental and technological
risks. This framework provides a broader perspective in order to examine risk
experiences by combining elements of different paradigms into one framework. Varied
elements of this framework are actually different foci of the existing branches of the
environmental sociology literature — a discussion of which follows. Therefore, in the
effort to analyze the Taiwan case, this framework has its value of correction to other
highly specialized approaches and provides an insightful perspective in order to examine
how social experiences of risk interact with the wider social, cultural and institutional
context and in turn shape public responses to the chronic radiation contamination

disaster.

Communities Confronting Chronic Technical Disaster

Literature, based on studies in communities encountering CTD, suggests that
because the toxic contamination lasts longer and is harder to detect and / or more
difficult to assess, it produces more long-term consequences than other so called
“natural” disasters, and generates more deviant interpretations in the local setting.
Resulting from these conflicting interpretations, the CTD often gives rise to social and
organizational corrosion (Freudenburg and Jones, 1991; Kroll-Smith & Couch, 1990).
This perspective offers a model designed to examine the nature of risks involved in the
environmental hazards associated with human technological involvement in its cause

and abatement. It emphasizes that social ties may be at risk because of the inherent

! This term is used in the conceptual discussion and later empirical analysis, and refers to manifestations of
the risk, the flow of discrete events that actualize the risk. It is used interchangeably with the term
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ambiguity of the contamination agents. In other words, the invisible environmental
contamination not only puts human health in danger, but also threatens to disrupt
community relationships at all levels.

Edelstein (1988), addressing a Legler, New Jersey contamination case as well as
some other incidents, has studied the effects of contamination on a wide range of human
life experiences. Once the residents of a contaminated community have accepted the
reality of toxic exposure, their worldview undergoes some changes. Perceptions of
health are transformed and they begin to fear for their families’ present and future well-
being. They experience a loss of control over their lives. They find their homes
transformed from havens of security into places of danger which they are often unable to
leave because they cannot either sell them or afford to move to another residence. In
addition, they lose their trust in government as a credible source of assistance when it
fails to address their needs. Isolated from friends and relatives outside the contaminated
area and unable to get help from officials, residents turn to each other. Unlike the
phenomenon of social corrosion described by Freudenburg (Ibid) and Kroll-Smith and
Couch (Ibid), Edelstein finds that a community-building and therapeutic grassroots
activism often emerges. This local activism, however, remains focused on local issues,
with few signs to suggest an eventual evolution towards more global ecological
concerns. Only a couple of examples in the United States suggested such a
transformation, such as activists from Love Canal (Gibbs, 1982; Levine, 1982) and
Woburn, Massachusetts (Brown, 1993).

A study by Vyner (1988) discusses a great variety of approaches to describe how an

individual may or may not adapt to exposure to invisible contamination agents. Vyner

“hazardous event” in this dissertation.
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introduces the concept of “institutional denial, whereby institutions often deny that
exposure poses any threat towards the exposed individuals’ health. It is shown that
institutional denial may lead to hypervigilance and panic, which enhances the likely
development of psychological traumas. Though Vyner intends to describe the various
mechanisms which people use in order to try to adapt to the troubled contamination
situation, a crucial question which remains unanswered is: which people will show which
of the various types of adaptive behavior and under what circumstances? The formation
of social and psychological effects of contamination and how people perceive them is a
social process. This process will be examined further in the other branches of the
literature.

In relation to the CTD literature, the characteristics of varied contamination
agents in relation to the formation of risk perceptions, as well as to environmental
responses, must be further investigated. The type of contamination agent needs to be
studied systematically in relation to collective responses in order to produce a
cumulative understanding of how the ecological aspects of these disasters interact with
their human dimensions. Existing case studies document a variety of reactions in
response to different types of contaminants. Thus, it is essential to examine more
closely the association between types of contamination agents and variations in
environmental response (Couch & Kroll-Smith, 1985). The nature of the hazard agent,
such as its visibility to ordinary sensory perception (Vyner, 1988), its latency periods
between exposures and health impacts (Gunter et al., 1999; Tesh, 1993), and whether it

was generated naturally or humanly produced, need to be further studied in order to find
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out how the presence of different contamination agents may be affecting environmental
responses.

The four-fold typology of disasters represented by chronic vs. acute, and
technological vs. natural (Kroll-Smith & Couch, 1990) needs to be further delineated
and studied. For example, contamination incidents involving radiation, such as at Three
Mile Island (TMI) versus residential radon contamination, revealed varied responses.
TMI produced reactions similar to cases involving communities threatened with health
and safety hazards from toxic wastes created by private industries. Local collective
protests emerged and the respective social situations were defined as problematic (Cable
and Walsh, 1991). Naturally generated radon gas, however, seems to have more
individualized human health impacts (some quite serious), yet has not drawn much
collective attention from impacted residents (e.g., Kennedy et al., 1991, Weinstein &
Sandman, 1992), even though the setting is frequently in the home. The case of
residential radiation contamination from Co-60 in Taiwan, a disaster clearly arising from
human origins, seemingly has not given rise to widespread local responses — only seven
out of two hundred terntorially dispersed apartment / building complexes in the northern
region of Taiwan manifested local collective actions (Kao, 1998).

What are the similarities and / or differences in social responses toward radiation-
based contamination among TMI, radon gas exposure, and the radiation from Co-60?
As indicated previously, the nature of the hazard agents is important for further
investigation of the relationships between collective responses and the type of
contamination agents implicated in the crisis. My research on residential exposure to

Co-60 contamination in Taiwan will also serve to enhance the understanding of key
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dimensions associated with variations in environmental mobilization in response to these
technically-based disasters. In addition to further examination of the type of
contamination agents, how the surrounding society, polity and / or culture shape the risk
experiences for these diverse types of hazardous events is also critical to an
understanding of environmental response variations. The body of literature in this area

will be discussed in the next section.

Sociology of Technological Risks

The field of risk study grows out of the practical needs of industrialized societies
to regulate technology and to protect citizens from technological hazards. Social
scientists have increasingly turned their attention to the study of technological risks.
Several issues emerge in this process, such as the argument over whether technological
disasters are different from natural disasters; new scholarship on risk perceptions and
trust, and the contribution of social constructionism to the studies of risk (Clarke and
Short, 1993). Given the controversies and conflicts emerging from the uncertainty in
technological risks, social scientists have studied how risks are constructed in social and

cultural contexts, and how they are shaped by varied social and organizational factors.

Social and Cultural Constructions of Risks

Short (1984) suggests that the sociology of risks should focus on the social
context of risks and he also argues that risks and their management may have the
potential to put the social fabric itself at risk. Freudenburg (1993) contends that

sociological work on risk perceptions should be growing in sophistication as well as in
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scope, rather than only focusing on the characteristics of individual perceivers. He
believes that it is necessary to broaden the focus on risks further by asking about the
larger institutional context within which the risks are managed. How decisions are made
regarding the acceptability of technological risks is also important for discussion of the
discourse of construction of risks and risk perceptions.

In the book, Risk and Culture: An Essay on the Selection of Technological and
Environmental Dangers, Douglas and Wildavsky (1982) asked two fundamental
questions. One concerns why people emphasize some risks while ignoring others. A
second question ponders why Americans had singled out industrial pollution as a
principal source of concern. The authors argued that the selection of risks for societal
attention was purely a social process with little or no linkage to objective risk or
physical reality. They asserted that organizational self-maintenance provided the basis
for environmental organizations’ concern with technological risks. While this
perspective has been critiqued on the grounds that it reflects a childish solipsism, it
nonetheless emphasizes that it is important to begin the analysis of risk by including
social context and experiences of the perceiver.

In addition, technological risks are not objective conditions “out there” simply
waiting to be perceived by people. Rather, risks exist in and through the social fabric.
The media, as part of the social fabric and transmitters of risk information, play a
significant role in shaping the formation of the cognitive frame about risks. Several
studies (Gamson & Modigliani, 1989; Spencer & Triche, 1994; Stallings, 1990)
scrutinized how media discourse constructed risks. By examining newspaper stories

about the 1987 Schoharie Creek, New York, bridge collapse that were published in the
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New York Times, Stallings (Ibid) argued that the notions of risk and safety were socially
constructed rather than objectively given. Thus, concepts of risk also entered into the
public discourse through journalists’ or other claim makers’ selection of information.
These arguments echo the thesis of social amplification of risk — that social experience
of risk is a result of interactions between the risk event and broader social and cultural

contexts.

Social and Organizational Factors That Shape Risk Perceptions

Sociological investigation of technological risks has provided insights on the
social and organizational factors that shape risk experiences. Perrow’s (1984) analysis
of “normal accidents” demonstrates that industrial societies have produced a variety of
high-risk technologies in which a main source of risk is part of the very system designed
to ensure their safety. For these technological systems, the interaction of system
components, including humans, makes accidents inevitable. Clarke’s article (1988)
posits and discusses the proposition that assessing risks is not free of politics and is, in
fact, a social construction. Often, industry and other promoters of technologies seek to
define risk policy conflicts as scientific or technical conflicts. They contend that
controversies over risks should be resolved within the scientific domain and removed
from the political process. Their opponents, contrarily, tend to define conflicts over risk
as political issues (Dietz et al., 1990; Dietz et al., 1989) that demands openness to
democratic procedure of public participation.

It is shown from studies done in the United States and in Europe regarding the

general population’s basic knowledge about gene technology (Durant, Bauer and
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Gaskell, 1998) and general scientific questions (Miller, 1998) that most people do not
possess intricate knowledge of technological risks. Therefore, it can be assumed that
lacking such knowledge, most people may need to rely on information provided by
experts, rather than directly assessing the risks according to their own awareness. As
noted before, experts are not a homogeneous group; they often differ in their
assessments of a technology and the risks involved (Clarke, 1988). In the absence of
sufficient knowledge, decision and judgements are guided by social trust (Earle and
Cvetkovich, 1995). In other words, instead of making rational judgements based on
knowledge, social trust is used to select experts who are trustworthy and whose opinions
can be believed as being accurate and in turn to shape people’s perception of risks
(Siegrist and Cvetkovich, 2000). Moreover, social influences in the formation and
change of attitudes towards risk-bearing activities or public responses are also suggested
in the literature (Gould et al., 1988; Mazur, 1987).

In contrast to the activism displayed at Love Canal, Woburn, and Times Beach,
Fitchen, Heath and Fessenden-Raden (1987) studied several communities where
although chemicals, such as Trichloroethylene (TCE) had contaminated groundwater
used for drinking, people’s complaints focused less on the health risks than on the
nuisance of having to boil water, the off-color of the substitute water supply, the expense
of filters, and the effect of water problems on property values. In addition, residents in
these communities were not angrily blaming the firms or individuals that might have
caused the contamination. The researchers asked a fundamental question about why so
little public concen was expressed in some communities about health risks from toxic

chemicals while so much concern was expressed in others. They argued that the answer
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could not lie solely in the nature of the severity of the particular health risks, since even
when the health risks were similar, public perception and reaction in different
communities might be quite different. In other words, it is important to investigate the
social and organizational contexts where risks are heightened or attenuated (c.f.
Kasperson et al., 1988).

Based on a case study of TCE problems (Fitchen et al., 1987), the authors also
found that risk perception had a temporal aspect. People’s perception of a given risk
was not always fixed and might undergo reinterpretation and change through time. In
addition, risk perception was an interactive phenomenon. In the period after a health
risk was discovered in a community, one or more overall public perceptions of the risk
might emerge as the accepted interpretation (c.f. Kasperson et al., 1988). “The
collective perception then acts as a filter through which individual members of the
community perceive the risk” (P. 50). Furthermore, “local perceptions of a risk are
affected by perceptions of the way the risk is being addressed” (P. 50). In their study, as
governmental agencies and consulting firms carried out the process of investigation and
remedy, the community’s original concern over the health risk was altered and reduced.
In other cases, however, the way a risk was presented and dealt with by state and federal
agencies might have the opposite effect. In other words, the initial concern over the risk
might be increased or decreased over time (c.f. Fowlkes & Miller, 1987).

The construction of risk at the local level was shaped by factors in the local
context in which the risk was embedded. Fitchen, Heath and Fessenden-Raden
(1987:50) had identified seven community context factors, which seemed significant in

shaping residents’ perceptions of the health risk. (1) Whether they perceived adverse
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health effects; (2) whether they experienced minor or major nuisance or dislocation
related to the contamination; (3) whether people were able to detect the contaminant
through their own senses; (4) whether many residents were familiar with the chemical
which contaminated their environment; (5) whether people perceived the origin of the
contamination as internal to the community; (6) whether the community’s leaders were
concerned about other risks, such as further decline of the local manufacturing economy;
and (7) whether citizens trusted their local officials as competent and effective in
protecting their health and well being. Though their study conclusions were based on
the US community context, I think their findings about contextual factors shaping local
perceptions of health risk will provide a helpful orientation for my exploration of factors
that shape risk perceptions of the activists in Taiwan where residents were dispersed
over a wide area.
Grassroots Environmental Movement

The fundamental change in environmentalism in the United States since the late
1970’s has been the rapid increase in the number and prominence of local grassroots
organizations. These locally-based environmental groups are usually organized in
response to a perceived public health threat resulting from exposure to local pollution
problems (Brown, 1990; Edelstein, 1988; Gibbs, 1982; Levine, 1982) rather than from a
more general notion of preserving the planet. By 1990, grassroots environmentalism
had evolved into a loosely structured movement with three overlapping but distinct
levels of organization: community-based groups, regional or statewide coalitions, and
national organizations (Freudenberg and Steinsapir, 1992: 27). Local community

organizations are the thrust of the movement. Although the Love Canal crisis was
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typical of this grassroots environmental movement, many groups have emerged in
reaction to a wide range of problems. Examples include toxic wastes, existing or

proposed landfills and waste incinerators.

Beliefs and Interests Driving Collective Actions

This grassroots environmental movement is quite heterogeneous, but locally-based
activists generally share certain principles and beliefs. First, grassroots environmentalists
strongly believe in the right of citizens to participate in making environmental decisions.
This emphasis on citizen participation in decision-making reflects a mistrust of
government derived from direct experiences with public officials and agencies’ dealing
improperly with their problems (Masterson-Allen and Brown, 1990; Brown, 1987 &
1993; Levine, 1982).

Second, unlike the conservation movement that focuses on environmental
esthetics, wilderness preservation, or other similar issues, grassroots environmentalists
are more concerned with human health. Critics of the movement sometimes charge that
the concerns about health are used as a smokescreen to cover fears that construction of
facilities such as incinerators and hazardous waste dumps will decrease property values.
The activism is criticized as solely motivated by self-interest to protect one’s “backyard,”
rather than for a broad social good, such as to promote a toxic-free environment for all
(Freudenberg and Steinsapir, 1992:31). This is true in some cases. However, there are
other situations in which people constantly fight against environmental hazards in the

face of corporate threats of job loss or opposition by neighbors who want to keep
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evidence of pollution quiet in order to protect property values (Brown, 1990;
Freudenberg, 1984; Levine, 1982).

In addition, even though toxic waste activists were not usually motivated by global
concerns initially, they sometimes came to understand their local actions as part of a
global phenomenon. The Wobumn activists, for example, were reported to have become
quite aware of this global context and other political-economic contexts (Brown, 1993).
In some mobilization experiences, therefore, a more global concern and political
solidarity emerged in place of narrowly defined problems (Hirsch, 1986) to offer a
broader linkage of environment to economy and society, and to advocate a fundamental
restructuring of production relationships (Szasz, 1994). Interestingly, such
transformations have not been systematically studied in the existing literature. Therefore,
it is important to investigate what social / organizational factors facilitate or hinder the
transformation of citizens’ responses to environmental hazards from motivations of self-
interest to global environmental concern.

Third, grassroots environmentalists have an ambivalent attitude towards scientific
and technical expertise. On the one hand, some studies (Brown, 1990; Freudenberg,
1984; Levine, 1982) show a close relationship between activists and scientists. On the
other hand, both surveys and anecdotal reports suggest widespread mistrust of scientists
and public health officials (Freudenberg & Steinsapir, 1991:240). This discrepancy
comes from distinguishing between scientists employed by industry or government,
whose jobs are to refute the claims of human health damage, and those who work with
community groups to support their social goals (Clarke, 1988). Clarke (Ibid) indicates

that expertise has become a highly prized resource in environmental controversies. This
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1s so because policy formulation and implementation are heavily dependent on scientific
and technical evidence. Therefore, industry or government tends to define controversies
as scientific or technical conflicts that will be resolved with formal methods and thereby
removed from the political process. Grassroots environmentalists reject defining
environmental problems as purely technical ones because they can confront their
adversaries on the political terrain, where their skills and strengths can be used to
maximum advantage (Dietz, et. al 1989; Freudenberg & Steinsapir, 1992).

Lastly, the grassroots groups have also questioned the basic assumptions
underpinning the production and growth features of the economy (Morrison, 1989) and
challenged the prevalent belief that economic growth is good and ultimately benefits
everyone. They reexamine the assumptions of cost-benefit analysis by asking who pays
the costs and who gets the benefits (Schnaiberg, 1980 & 1994). Also, they question the
right of corporations to make decisions without community input, if those decisions will

have health and social consequences.

Constituency
In the analysis of public reaction to toxic waste contamination, Masterson-Allen
and Brown (1990) argued that unlike other contemporary health-related social
movements (e.g., womens’ and anti-nuclear movements) the grassroots movement
against toxic waste was not composed primarily of highly educated, upper-middle-class
people who were motivated by global concerns. They pointed out that toxic waste
activists were typically working-class and lower-class people, because the communities

they reside in were facing great toxic contamination problems. However, Chiro (1992)
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pointed out that members of these local groups represented a wide cross-section of class
and occupational categories. Women were heavily represented in both membership and
leadership. Although many groups were founded by community or political activists, it
was a distinguishing characteristic of these movements that new leaders were often
housewives and mothers with no previous organizing experiences (Chiro, 1992; Levine,
1982; Gibbs, 1982). Phenomena such as these need to be further investigated. In Stone
and Levine’s (1985) comparison of activists and nonactivists, according to their
involvement in trying to alter the circumstances of their sufferings, they generalized the
social characteristic of the “activists.” These activists were most likely to be drawn from
among residents who lived in the community long enough to identity with it but who
were not there so long that they became adapted to the dangers present (Ibid, 166).
Freudenberg’s data (1984) suggested further that the leaders of these grassroots
organizations were found to have professional careers, yet were drawn from a range
along the socioeconomic spectrum. Shaw and Milbrath (1983) indicated that most
leaders (at least at Love Canal) were women and they provided several interesting
hypotheses regarding why women had emerged as leaders: (1) women spent more time at
home, (2) men were more likely to be employed in the chemical industry, (3) men might
feel they had failed in the role of protector of the home, (4) it was unmasculine to
publicly admit fears and concerns over health and safety, and (5) the social networks
previously established by women were most available for quick action. Stern, Dietz and
Kalof (1993) found that women, apparently more than men, accepted messages that
linked environmental conditions to potential harm to themselves, others, and other

species or the biosphere. A further interesting question was whether the activism was
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more necessary for the marginal victims who were less likely to receive government aid
or compensation for damages than for those who were qualified to be assisted by the
government? On the other hand, was it possible that some of those with the worst
pollution were immobilized by defensive avoidance (c.f. Gould et al., 1996; Hatcher,
1982; Vyner, 1988)? These questions need to be further investigated and one must be
cautious not to over generalize from findings that have been discovered in distinctly
different societal contexts.

Though the literature documented that lower-class groups tended to be more
impacted by technological hazards (Bullard, 1990 & 1992; Bryant and Mohai, 1992;
Masterson-Allen and Brown, 1990; Taylor, 1992), Beck (1986) argued that in earlier
class-based societies only the proletariat was victimized. In the emerging worldwide risk
society, all groups including the rich were threatened. Indeed, the Co-60 contamination
incident in Taiwan has randomly impacted various social classes, which seemingly
supports Beck’s argument. Nevertheless, when encountering similar risks from
technological disasters, the extent of class variation in the constituencies mobilized in
response to toxic chemical contamination versus incidents of radiation contamination has

not been investigated empirically.

Macro Level Factors That Facilitate Environmental Mobilization

To capture the dynamic of how environmental mobilization emerges, Cable and
Walsh (1991) compared Yellow Creek, Kentucky and Three Mile Island (TMI) where
protest mobilization occurred in reaction to hazardous environmental situations created

by private industry. They documented the importance of both the historical period and
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structural interactions in explaining differences of mobilization in these two cases. They
suggested several critical factors in the emergence of protest. The first factor concemed
the response of public officials and the media. When local officials were themselves
involved in creating the problem, they would attempt to defuse conflict by re-defining the
issues and by responding slowly and grudgingly. On the other hand, if local / state
officials were not part of the problem and were quick to define the incident as a serious
emergency, they tended to be instrumental in initiating several protest organizations.
Cable and Cable (1995) indicated that governmental officials’ attempts to defuse
the impacts of environmental crises usually irritated the affected residents and fired the
grassroots protests. Such a governmental response, however, may not necessarily
provoke the anguish from the affected citizens if they trust that the officials are capable
and effective in protecting their well-being (cf. Fitchen et al., 1987). This observation
was embedded in the US political context and the historical development of democracy.
Is the relation between the governmental reactions and the emergence of the grassroots
activism varied in different political / national contexts? My research on the case in
Taiwan will provide a further study on this dimension of mobilization. A second factor
concerns the nature of social networks and interaction patterns. Resource mobilization
(RM) perspectives on social movements had emphasized the importance of social
networks in recruitment. For example, in their analysis of the TMI protest, Cable et al.,
(1988), found that social networks might sometimes enhance and sometimes impede
mobilization but that only friendship networks were crucial in mobilization. The third

factor was whether there were pre-existing social movement organizations (SMOs),
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which shared similar concerns and could help to shape a collective definition of the
problem as well as a collective response.

Comparing contamination arising from an explosion in the State Office Building
(SOB) in the Binghamton, NY case with Love Canal and TMI, Clarke (1991) revealed
some fundamental differences that helped to explain why the Binghamton Citizen
Committee was not able to become an issue enterpreneur to shape policies regarding the
SOB’s risks. Due to the lack of a social infrastructure of association, it was not easy to
develop the substantial sense of “them” versus “us” among members of the Citizens
Committee. Consequently, the Binghamton Citizen Committee was not able to create a
sustained image of the antagonist in its struggles. In addition, the Love Canal
Homeowners Association (LCHA) members had their own office, which provided them
with a common ground where their grievances could be collectively voiced and where
they could plan strategies together. Therefore, “as mechanisms of information
transmission, networks help to transform private complaints into public grievances” (Ibid.
105). Three other influential factors that were identified by Clarke were “national media
attention, timing of intervention, and location of threat” (Ibid. 108).

Applying Jasper’s finding from his study of public opinion against / for nuclear
power, Clarke (Ibid.) suggested that it was in the early stages — “when roles are not set
and when there is no hierarchy of authority” — that local groups were most likely to
establish their voices as legitimate in technical disputes. The other factor that potentially
facilitated local mobilization in response to toxic chemical contamination was whether
the contamination happened in the home (Edelstein, 1988). Clarke (Ibid.) argued that

home was considered as sacrosanct for American culture and its people who thought it
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was extremely inappropriate for harm to enter the home uninvited. On the other hand,
the work place had such symbolic meaning only for owners of private enterprises. Thus
the location of the threat happening in the workplace versus the home particularly
accounted for failure of the mobilization in the Binghamton case in contrast to the
collective activism in the residential setting of Love Canal.

Finally, Clarke (1991) suggested that national media attention was one factor in
deciding whether local protest groups failed or succeeded in the mobilization (cf. Cable
& Walsh, 1991; Szasz, 1994). The media served as bridges between organizations, and
also between organizations and the public in risk controversies and risk construction.
The media worked as information filters and contributed to “the creation of a political
and moral context” (Clarke, 1991:104). The media creating symbolic meaning of the

toxic contaminants became a resource that was used to mobilize people.
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CHAPTER THREE

METHODOLOGY AND DATA COLLECTION

In this chapter, I discuss the methodology of this dissertation research and how
various data were collected in order to support the inquiry. This chapter consists of
four parts. Part one presents the methodological approach and discusses the centrality
of the relationship between the qualitative analytic perspective and a range of
concemns. I also explain why I employed a qualitative approach and the extended case
study method in order to investigate the social construction of risks in relation to the
emergence of environmental mobilization in this Taiwan case. Part two reviews the
evolution of the research design. Part three depicts the range of methods employed in
data collection. The final part of this chapter explains how template analysis is used
to interpret the data. In addition, issues, such as the validity and accuracy of
translating interview questions and concepts from English to Mandarin and / or

Taiwanese and vice versa are discussed.

The Methodological Approach
Existing research linking the micro and macro level variables that shape public

responses to technological disasters is sparse and derives in large part from research
in western contexts. My aim is to provide an analysis of environmental mobilization
in response to residential Co-60 contamination in Taiwan. To examine and analyze
the character, organization, and logic of people’s responses to this incident, a
qualitative investigation is proposed that draws on extended case study methodology
and multiple-theory approaches. To this end, a range of data collection methods are

employed.
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The Qualitative / Quantitative Difference

Social science research tends to dichotomize research methods into
quantitative variable analysis research and qualitative case study research. The most
striking difference between the methods is the way in which each tradition treats its
analytic categories. The quantitative approach isolates and defines categories as
precisely as possible prior to conducting the study. Its goal is to determine the
relationship between the categories with great precision. The qualitative approach
isolates and defines categories during the research process (McCracken, 1988).
Qualitative researchers expect the nature and definition of analytic categories to
change in the course of a project (Glaser and Strauss, 1967).

Qualitative methods seek to discover patterns of interrelationship between
many categories rather than the sharply delineated relationships between a limited set
of variables. “This difference can be characterized as the trade-off between the
precision of quantitative methods and the complexity-capturing ability of qualitative
ones.” (McCracken, 1988:16) Thus, closed questions and quantitative methods are
used when the questions for which data are collected allow the respondent to answer
unambiguously. On the other hand, when the questions for which data are sought
tend to be more difficult for the respondent to answer, the qualitative technique is
appropriate.

Another difference between the two approaches involves the number of
respondents recruited for research purposes. The quantitative project requires a large
sample size in order to generalize to the larger population. Generalizability, however,
is not the driving issue of the qualitative case (McCracken, 1988). Thus, in the
qualitative approach, which aims instead to discover how many people and what

kinds of people hold these categories and assumptions, it is essential “to gain access
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to the cultural categories and assumptions according to which one culture construes
the world” (McCracken, 1988:17). In my study, the qualitative approach will be
employed in order to explore the dynamics of people’s perceptions of the radiation
contamination incident and its relation to factors such as social stigma and mistrust of
risk management institutions that shaped the emergence of the radiation safety

movement in Taiwan.

The Extended Case Study

Burawoy (1991) described the extended case study method as the
“reconstruction of existing theories.” Unlike grounded theory which “represses the
specificity of each situation” (Ibid. 275), the extended case study method focuses on
the particularities of each situation. Instead of examining different situations for
similarities, the researcher uses the extended case study method when seeking to
study similar situations and find out what is different about them. Its intent is not to
reject or disprove existing theories, but to improve and reconstruct them. This
approach is compatible with my research intention because I would like to extend the
study of how people respond to technological incidents beyond its current western
context and to integrate the discrete emphases of micro, macro and constructionist

theoretical perspectives into my analysis / interpretation of the experience.

Evolution of the Research Design
In 1997, when I became interested in studying this case, | was a graduate
student in the U.S. and my only source of data was the Internet. Browsing on the
Internet, I found the web site of the Taipei branch of the Taiwan Environmental

Protection Union (TEPU), which recorded electronic news and brief introductions to
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this radioactive contamination incident. The site enabled me to communicate with the
general secretary of the Radiation Safety and Protection Association at Taiwan
(RSPAT) and I started corresponding with him via email, inquiring for information
about the contamination incident, as well as the group. Through such
correspondence, I was also introduced to a medical researcher in National Yang-Ming
University, who has been involved in various medical studies on health effects of
impacted people. In the course of this correspondence I proposed an exploratory field
study in Taiwan in order to learn of this incident further and generate a dissertation
proposal afterwards.

I undertook a two-month exploratory field research project in Taiwan in
summer 1998. During this period, I met the chair of the RSPAT and the medical
researcher and was introduced by them to a small numbers of impacted residents.
During the exploratory field study, I interviewed twelve persons with a semi-
structured interview protocol for 1.5 to 2.5 hours. These twelve people included three
officials from the Taiwan Atomic Energy Council (TAEC), one medical researcher,
the chair of the RSPAT and six impacted residents from six different geographically
dispersed apartment complexes which had short-term local protest activities and one
environmental activist from the Taipei branch of the Taiwan Environmental
Protection Union (TEPU). In addition to individual interviews, on one occasion 1
observed at a forum for impacted residents’ representatives, the TAEC officials, and
the medical researchers from the Academia Sinaca. In addition, various historical
records and documentary materials were collected to provide background information.

Glimpsing some of the logic and organization of people’s responses towards
this radioactive contamination incident after transcribing and analyzing the interview

data and field notes, as well as the archival materials, I developed the dissertation
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proposal with specific research objectives. The following basic questions emerged as
central concerns of the dissertation. First, what are the varied risk perceptions and
concemns from key actors of the Taiwan case and how do various interpretations of the
hazard event provide rules for individuals and / or social groups to focus on certain
risks while ignoring others? Second, which constituencies mobilized at the local and
national level and what interests and concerns underlay their activism? Third, how do
social stigma and other contextual factors affect amplification or reduction of risk
perceptions and their influences in shaping the emergence of the collective activism in
response to chronic radiation contamination?

To investigate the above questions, the second field study was carried out for
seven months in Taiwan during the year 2000. Additional archival and documentary
materials were collected during this period and another twenty-eight individual
interviews were conducted with a range of parties who have been involved in the
incident. Each interview took from 1.5 to 2.5 hours. Since I had not been able to
obtain a listing of all impacted residents from the TAEC' during my exploratory
study, it was not feasible to select a random sample of impacted residents consisting
of both activists and non-activists to interview. For this reason, I employed a
snowball sampling strategy beginning with individuals who were impacted residents
in different apartment complexes and had been interviewed in the 1998 field study, as
well as the individuals who are core leaders and / or current members of the RSPAT.

I also volunteered twice a week over a two-month period to coordinate physical

! The officials in the TAEC have never been willing to release the information about the impacted
residents, such as the exact addresses of RCBs and the impacted people’s phone numbers. The given
reason is to protect the privacy of the RCB residents. I proposed to send letters to the RCB residents
first to notify them about ny research purpose and assure them about the issue of privacy before I
called. This suggestion, however, was not accepted by the TAEC. Therefore, I ended up failing to get
information on RCB residents from the TAEC, which is the only governmental agency with all the
information about RCB residents.
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examination schedules for impacted residents in Taipei Municipal Jen-Ai Hospital.
Through this experience I became acquainted with a number of impacted residents
who had never been involved in collective actions and was able to conduct interviews
with them. I also attended two RSPAT-sponsored activities, a seminar on radiation
safety and health, and one annual meeting of the RSPAT, which allowed me to learn
more about issues and concerns of the impacted residents and of the broader public as

well as to observe dynamics among them in a group setting.

Range of Methods Employed
To investigate the complex phenomena of people’s responses toward this
Cobalt-60 contamination incident in Taiwan, | employed a range of methods to collect
data. The advantage of combining several data collection methods is to reduce biases
by overcoming the limitation of any single technique. In the discussion that follows I
discuss my experience with these data collection methods — — a telephone survey,
individual in-depth interviews, and documentary research. I also provide further

detail on the snowball sampling procedure utilized in this study.

Pre-Interview Telephone Survey

The informants were drawn randomly from the RSPAT membership roster of
2000. Since I was interested in the impacted residents and the general public’s points
of view regarding this incident, I excluded most of the political elite from this list and
employed random sampling to recruit informants. Among 102 members whose
telephone numbers were listed, I drew a total of 51 members (50 %) to be interviewed
by telephone in order to obtain structured demographic information regarding details

of the radiation contamination experience, as well as other questions, such as their
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perceptions of this incident and their activism in the RSPAT. These 51 members
included 17 impacted residents (33.3%) and 34 environmental activists who had never
been directly impacted by the radiation contamination (66.7%). The research sample
attributes are presented in Table One.

The data from this pre-interview telephone survey was also used to initiate the
subsequent snowball sampling for the individual long interviews. At the conclusion
of the telephone interview, I asked each informant whether s/he would be willing to
participate in an in-person interview to allow more time to talk about her/his
experiences and viewpoints. Twenty-one of the 51 informants agreed to participate in

individual in-depth interviews.
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Table One:

The Attributes of the Research Subjects: Pre-Interview Telephone Survey on
Members of the RSPAT

The following table breaks down the impacted and non-impacted activists according
to their sex, age range, education level, political party affiliation, NGO membership.

Impacted Members / Activists
(N=17,33.3%)

Non-impacted Members / Activists
(N =34,66.7%)

Sex Male: 8 (15.6%) Male: 27 (53%)
Female: 9 (17.6%) Female: 7 (13.7%)
20-30: 0 (0%) 20-30: 2 (3.9%)
31-40: 1 (1.9%) 31-40: 13 (25.5%)

Age Range 41-50: 8 (15.7%) 41-50: 11 (21.6%)

51-60: 6 (11.8%)
61-80: 2 (3.9%)

51-60: 4 (7.8%)
61-80: 4 (7.8%)

Educational Level

None: 1 (1.9%)

Elementary School: § (9.8%)
Junior High School: 2 (3.9%)
Senior High School: 4 (7.8%)
Bachelor : 5 (9.8%)

Master: 0 (0%)

Ph. D.: 0 (0%)

None: 1 (1.9%)

Elementary School: 3 (5.9%)
Junior High School: 4 (7.8%)
Senior High School: 8 (15.7%)
Bachelor: 13 (25.5%)

Master: 3 (5.9%)

Ph. D.: 2 (3.9%)

KMT: 0 (0%) KMT: 3 (5.9%)

DPP: 4 (0%) DPP: 15 (29.4%)
Political Party Affiliation* |NCP: 0 (0%) NCP: 0 (0%)

PFP: 0 (0%) PFP: 0 (0%)

GP: 0 (0%) GP: 0 (0%)

No Preference: 10 (19.6%) No Preference: 16 (31.4%)

Reject to answer: 3 (5.9%) Reject to answer: 0 (0%)
NGO Membership Yes: 1 (1.9%) Yes: 19 (37.2%)

No:16 (31.4%)

No: 15 (29.4%)

* Acronyms of political parties: KMT — Kuomingtang Party; DPP — Democratic Progressive Party;

NCP - New China Party; PFP - People First Party; GP ~ Green Party,
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Individual in-depth Interviews

The individual long interview serves better than other methods to provide an
in-depth understanding of a person’s opinions and experiences and to learn about each
informant in detail. It provides the researcher with an “opportunity to step into the
mind of another person, to see and experience the world as they do themselves”
(McCracken, 1988). Since the goal of the study is to understand and inquire into the
logic and organization of a wide range of social responses towards the contamination
incident, it is essential to interview three groups of people: (1) impacted residents who
have or had involvement in collective actions; (2) impacted residents who have never
participated in any collective protest; (3) members of the RSPAT, who had not been
directly impacted and became long-term activists, and (4) the TAEC officials.

Because of the difficulty encountered in gaining a full roster of impacted
residents from the TAEC, snowball sampling replaced random sampling as a means to
recruit the informants. In locating the impacted residents who had been involved in
collective actions, I began with the individuals interviewed in the exploratory field
study, leaders and current members of the RSPAT on the list included in the 2000
membership directory (total: 167 members). Through them I subsequently located
additional activist residents as informants.

I approached the segment of impacted residents who had never participated in
any collective actions in two ways. First, in addition to my initial personal encounter
at the hospital during their physical examinations in the moming, I called impacted
residents at home in the evening to invite them to participate in this research. Ionly
successfully recruited one impacted resident to be interviewed through this strategy.
This led me to a second approach to find more informants. With the medial

researchers’ suggestion of a number of impacted residents who might be willing to be
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interviewed, I was able to interview another three informants who had never been
involved in activism.

The goal of this snowball sampling selection is to conduct interviews with
impacted residents who experienced low, medium and high levels of varied radiation
contamination in relation to whether or not they had responded with collective actions
by participating in the RSPAT, and / or in other activities, as well as other activists
represented by RSPAT members who had not been directly impacted as residents of
the contaminated complexes. In total, I conducted twenty-eight individual long
interviews in the second field study. Because of the difficulty of obtaining RCB
residents’ information from the TAEC, and because none of the impacted activist
residents released information to me about their neighbors (those who had been
impacted but had no activism), and because most people, whose information I got
through the hospital setting, refused to be interviewed, I was able to complete only
four individual interviews with the impacted residents who had never participated in
collective actions. In the hospital while I volunteered to assist residents to go through
various health examination processes, however, I had several short conversations with
additional four impacted residents who had never been involved in collective actions.
The breakdown of all these categories and demographic characteristics of informants

is presented in Table Two.
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Table Two:

The Composition of the Research Subjects for Individual In-depth Interviews:

The following table breaks down the varied groups of informants according to sex
(M - Male; F - Female). Also, among the impacted residents, the informants’
distribution is broken down according to the radiation levels presented at their

households.
impacted with activism |Impacted without activism [Non-impacted activists |Gov. officials
High 7(M) 3(F) 1(F)
Medium [2(M) 1(F) 2(F)
Low 1(M) 3(F) 1(M) 4(F-informal*)
12(M) 1(F) 4(M) 1(F)
Total 17 8 13 5

* While I volunteered in assisting impacted residents to have medical examinations in the hospital, I
had four short informal conversation exchanges with impacted residents who indicated that they never

took collective actions.
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To understand the RSPAT’s organizational characteristics and the
mobilization’s resource-building process as well as its limitation on the activism, [
also interviewed core leaders and long-term active members in the RSPAT. These
informants were able to relate the organization’s history, its changing structure over
time, and also to explain goals and agendas of the organization and its activism. They
also were able to articulate the strategies for recruitment, and to explain the
mobilization process in different time periods as well as the interaction among the
RSPAT, the government and the impacted residents in different apartment complexes
over the years.

Interviewing more recent and veteran members, who are no longer active, may
also provide more precise information on how they were brought into the
organization, why they joined this group, why they later became inactive, what were
their perceptions of this incident, what remedies they demanded, and what their goals
were for participation. Interviewing members may give the researcher insights into
how each individual constructed his/her own reality and perception on this incident.
It captures the complexity of people’s perceptions of this incident and the
environment. Interviews with impacted residents who have never become activists
may help the researcher to find out the possible reasons why, in facing similar
environmental insults, some people do not respond with collective actions.

To protect the informants’ privacy and make them comfortable in answering
questions, several procedures were undertaken. Prior to the interview, the informants
were assured that they would not be identified with the comments they made; their
names would not be used in the research final report; that they might stop the
interview process at anytime, and that they did not have to answer the questions

which they felt uncomfortable about.
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In approaching impacted residents, who had never participated in collective
actions, the issue of privacy was often confronted when I first called them. This
segment of the population is especially sensitive about privacy and often
uncomfortable to be identified as RCB residents. Two informants from this segment
were offended initially when I called them to explain my intention. They raised
questions about how I had obtained their personal information and were upset about
not being informed first. Such a reaction is definitely legitimate and it is a drawback
that due to time constraint and limitation of the research resources at my disposal, I
was not able to approach these potential informants in a more sensitive way to
reassure them on the issue of privacy in the first place. Facing such a confrontation
from the impacted residents, I always sincerely apologized and listened to whatever
they were mad at and their complaint. In these two cases, after pouring out upset
expressions, they calmed down and apologized for their reactions. I started from
there and then invited them to talk about their experiences from this incident if they
were still willing to participate in this research to help me to understand this incident
as well as the impacts towards them.

Often, even such an initial unpleasant encounter over the phone was rich as a
source of data to learn of the voice of the invisible among the invisible. Four
interviews with the impacted residents without activism were conducted by telephone
because they were not willing to meet in person for various reasons, such as no time
to meet later, or their preference to talk over the phone, instead of meeting in person.
Therefore, I went through the consent process to assure them on the issue of privacy
and then started interviewing using a tape-recorder, with their consent. For several
impacted people I exchanged conversations in the hospital during the health

examination process, I always told them that I was a graduate student in sociology
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and interested in learning of this incident and how it had impacted various people and
that was the reason why I had volunteered in the hospital. If they felt comfortable
with me, they usually would carry out further conversations with me during the health

examinations.

Archival and Documentary Materials

Newspaper accounts and documentary texts were used as background
information in order to understand how different parties became involved in this
incident and constructed the incident and the risks that concerned them. This material
provided essential information on the factors which shaped the situation under study,
including the history of this radiation contamination incident and the formation of the
environmental responses. In a grassroots environmental movement, historical data
helps us to understand the shifts and developments of the movement and how this
process becomes part of what we see happening now. The movement is not static, but
rather a dynamic process. Therefore, we may discover how the radiation safety
movement interacts with the Taiwanese social structure by studying the history of this
radioactive contamination incident and the environmental group, RSPAT. Historical
information on agenda setting and goals of activism, strategies of recruitment /
mobilization and protest, and membership that shifts over the years helps the
researcher to comprehend the current social processes s/he finds during the period of

the study.

Approaches to Analyzing Data

Process of Data Analysis

49






The pre-interview telephone survey was also analyzed in terms of frequency
distribution of the demographic and social characteristics of the members of the
RSPAT and its relation to participants’ levels of activism and their perceptions of the
incident, as well as attitudes towards the establishment of the fourth nuclear power
plant.

I employed the approach of template analysis (Crabtree and Miller, 1992) to
analyzing various qualitative data that I collected. Template analysis is often referred
to by other terms such as “codebook analysis” or “thematic coding.” The reasons I
chose to use template analysis as the approach to analyzing the data were twofold.
First, compared to content analysis, where the researcher first constructs a coding
scheme, and then applies it to the texts to generate the quantitative data for statistical
analysis, the initial template of qualitative template analysis is employed in order to
analyze the text through the coding process, but it is itself revised in the light of the
ongoing analysis (King, 1998:122). Second, compared with the grounded theory
approach (Strauss & Corbin, 1990), template analysis may be also preferred by
“those who are not inimical to the assumptions of grounded theory, but find it too
prescriptive in that it specifies procedures for data gathering and analysis which must
be followed” (King, 1998: 119). In other words, the whole technique is more flexible
with fewer specified procedures and permits the researcher to tailor it to match the
research purpose.

The essence of the approach is that the researcher produces a list of codes (a
‘template’) consisting of a number of categories or themes relevant to the research
questions (King, 1994). Template techniques vary in the extent to which the
codebook is built upon existing literature and content of the research question (a

priori) or is developed from initial analysis of the textual data (a posteriori). In both
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cases, however, the codebook will be modified and added to as the researcher reads
and interprets the texts (King, 1998). Two elements are involved in producing a list
of codes for the template analysis. The first element is to define codes. Codes, such
as “radiation contamination level,” which are descriptive, require little judgement by
the researcher of what the informants mean. Some codes, involving more
interpretation, such as the impacted residents’ perceptions of the contamination
incident, may need to be defined in a more sophisticated way. The second element is
to organize codes hierarchically, ‘with groups of similar codes clustered together to
produce more general higher-order codes” (King, 1998:119). For example, the
essential issues that the impacted residents thought about initially when they realized
their residences had been contaminated, different codes relating to “property value
declines” and “income loss of the rent from the contaminated apartment” that may be
incorporated into a single higher-order code: “economic loss from the incident.”

In my research, I used the existing literature, interview questions guide, the
field notes and initial analysis of my interview data to construct the initial template for
studying the radiation contamination incident in Taiwan. Then, I revised the template
by reading systematically through the full set of transcriptions and textual data a
number of times, identifying sections of texts which are relevant to the research aims,
and making them into one or more appropriate codes from the initial template. The
final version of the template is constructed through the following process: repeated
reading of the textual data, inserting new codes for issue in the texts of relevance to
the research question but not covered by an existing code, deleting codes which were
found to overlap substantially with other codes as a result of redefinition or its lack of
relevance to the study, changing the scope of the code by redefining it at a lower or

higher level, and changing the higher-order classification. Eventually, by identifying
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the emerging themes and drawing illustrative examples from each transcript or other
texts, an account of the findings of this study can be developed. The following

chapters present these findings.

Concerns of Language Translation

Because of the nature of my study, the issue of language translation drew my
attention. Since I conducted the individual interviews with Mandarin and Taiwanese,
the validity and accuracy of translating interview questions and concepts from English
to Mandarin and Taiwanese, and translating back to the sociological concepts in
English, such as environmental risks, environmental consciousness, and mobilization,
needs to be considered carefully. My strategy for dealing with this translation issue
was to compile an appendix with lists of sociological concepts and their Mandarin /
Taiwanese translations and operational definitions. I used the identical translations
for interview questions and concepts acréss each interviewing process. If, later in the
interview process, I found that the informants employed different words in Mandarin
and Taiwanese, which might be similar to my original operational definitions of
concepts in translation, I would clarify what they meant for those words. If they
meant the same concept, I would include these words in my Mandarin / Taiwanese
operational definitions. If the phrase meant something different, then I would try to
find another English word to describe it when I translate back to English research
reports.

Some terms in Mandarin / Taiwanese may not be exactly translated back to
English words. When there are consistent differences in the use and meanings of
these terms among the informants in another culture, such as Taiwan, it does have its

own validity and it is necessary to further investigate what is conveyed regarding the
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phenomena underlying the language differences. This investigation will enhance the
researcher’s insight for the research questions in a cross-cultural study. The concern
with issues of translation was not only employed during the interviewing but also
throughout the data collection and analysis process. In addition, the findings from the
translation issues regarding the different ways that Taiwanese people perceive various
environmental concepts, such as environmental risks, radiation contamination, are

presented in the chapters reporting the data analysis that follow.
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CHAPTER FOUR
HISTORICAL CONTEXT OF THE COBALT-60 CONTAMINATION
INCIDENT IN TAIWAN
It is essential to examine the historical context during the 1980’s and 1990’s in
which the Cobalt-60 (Co-60) contamination occurred and the history of the discovery
of the Co-60 contamination incident in Taiwan in order to learn about the factors that
shaped the situation under study. The first part of this chapter documents the broader
political and social contexts in Taiwan since the 1980’s, which provide an
understanding of the social forces that shape responses from a number of key actors.
Part two provides a historical overview of the discovery of the radiation
contamination incident in Taiwan. Part three reviews accounts concerning the
possible sources of the Co-60 contamination. The last part presents an account of the
governmental responses to the contamination and the constraints of its remedy

policies.

The Political and Social Contexts in Taiwan

A brief review of the political development of Taiwan and its relation to the
emergence of environmentalism is in order. The Kuomintang party (KMT)
established the Republic of China (ROC) on the mainland in 1911 after displacing the
emperor. Almost four decades later, its leadership was challenged by the Communist
Party in a civil war. Defeated in the civil war, in 1949 the KMT fled to Taiwan,
where it reestablished the ROC. Since then, the KMT vigorously pursued economic
growth to legitimize its political regime in Taiwan and this endeavor did lead to sharp

economic growth in the 1980s, which was praised by many as an “economic miracle.”
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The KMT, however, did not recognize the legality of any other political party
until the mid-1980s. It also discouraged citizens’ participation in policy making. The
democratization process in Taiwan began in the mid-1980s when the KMT took steps
to introduce democratic institutions and processes to the island. The year 1986 was
an important year in terms of democratization of the country. The Democratic
Progressive Party (DPP), as an opposition political party, was allowed to be founded
on September 28, 1986. The DPP pushed forth major constitutional reforms,
including the abolition of martial law in 1987, open elections of the entire National
Assembly and Legislative Yuan in 1991 and 1992, and the direct elections of the
provincial governor in 1995 and president in 1996 (Kim, 2000; Tang and Tang, 1999).
During this period, the KMT also lifted most of its control on the media. Therefore,
diverse voices regarding social issues, such as women’s rights, economic equality and
environmental degradation, began to be noticed in the society. Nevertheless, up to the

time of this study, 2000, the KMT still is the major party in control.

Environmental Problems and Rise of Environmentalism in Taiwan

Taiwan’s economic miracle was not achieved without social costs. Air
pollution from cars and motorcycles is heavy and the countryside is dotted with
factories emitting air and water pollutants, many of them toxic. The petrochemical
industry is one of the largest industries on the island. It fails either to prevent or to
clean up its emissions so several communities have suffered from pollution. Since the
petrochemical industry was considered by then governmental leaders as essential to
prosperity, they encouraged its growth regardless of serious pollution of local

communities (Hsiao et al., 1995). In addition, nuclear wastes from medical
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applications and the three nuclear power plants were shipped to Orchid Island’. This
action was protested and criticized as an environmental injustice by the local people.
In the 1970s, some Taiwanese scientists and intellectuals started wamning the
public about environmental degradation, but their voices were largely unheard (Hsiao,
1987). It was not until the 1980s, when ordinary people began to suffer pain and loss
from environmental insults, that the public began to recognize the problem. Public
responses to environmental problems emerged in Taiwan in the early 1980s and they
took three forms: local anti-pollution protests, emergence of a nature conservation
movement and an anti-nuclear movement (Hsiao, 1999). Next, I briefly present these
three types of environmental activism in Taiwan and describe the composition of

activists for each type.

Local anti-pollution protests

In the early 1980s, some people from contaminated communities banded
together to protest because of the personal harm that they suffered. This citizen
participation in environmental issues in Taiwan generally takes the form of victims’
protests, derived from immediate or perceived victimization by pollution. One of the
significant features of these local protests was to demand compensation from the
polluters. Collective actions often ceased after compensation had been obtained.
Though becoming a victim turns some people into instant “environmentalists,” once
goal is successfully achieved through action, many go back to their passive ways.
Some of these victims, however, maintain their awareness and activism (e.g. Hsu,

1995). In addition, the growing preventive or preemptive protests in the post-martial

! Orchid Island is located off the southeastern coast of Taiwan. The dwellers of this island are Dawu
People, one of the ethnic groups in Taiwan.
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law era reveal that citizens feel a lack of confidence in state and business control of
pollution as well as being a consequence of the NIMBY syndrome (Hsiao et al.,
1995).

The participants in this type of activism were the local victims who resided in
affected villages, townships or cities. New middle-class intellectuals and university
professors and students as well as a younger generation of media reporters share their

sympathy and support the victims’ collective actions against industrial pollution.

The nature conservation movement

A nature conservation movement also emerged in Taiwan in the early 1980s.
The Society for Wildlife and Nature (SWAN) was founded in 1982 by a group of
scholars, legislators, businessmen, and students for the purpose of protecting and
preserving the island’s unique ecosystem. SWAN drafted a comprehensive wildlife
conservation law and lobbied for its passage. It supported the five national parks,
which were established in the 1980s and early 1990s.

It is important to note that women make up much of the membership of
several national conservation groups. Women are not usually the public leaders of
local anti-pollution protests, but in the conservation movement, they have played
more important roles (Hsiao, 1999). Among the women’s environmental
conservation groups, the Homemaker’s Union and Foundation, consisting of middle-
class housewives, is the most famous example. In recent years, the conservation
movement has also emphasized the need to protect varied coastal wetlands, which
draws many local residents into activism (e.g., Hou, 2000). As a result, this
movement has become more locally based and decentralized in character (Hsiao,

1999).
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The anti-nuclear movement

The third type of environmental activism in Taiwan focuses on one goal:
fighting the construction of the fourth nuclear power plant proposed by the powerful
state-owned Taiwan Power Company. The new middle-class liberal intellectuals and
concerned environmental groups were the main constituency of this movement before
the late 1980s. From 1988 onward, the local residents of the proposed site of the
fourth nuclear power plant actively joined the movement. Since then, this anti-
nuclear movement has become a social movement consisting of new middle~class
intellectuals, civil society organizations and local residents. The main force behind
the anti-nuclear movement has been the Taiwan Environmental Protection Union
(TEPU), which has coordinated varied social and organizational resources to combat
the proposed nuclear power plant since the mid-1980s. Over the years, the anti-
nuclear movement has been transformed into a nationwide no-nukes movement to
challenge the state’s energy development policy and the pro-growth myths behind it.
At the same time, the public learned of criticism from scholars who challenged
Taiwan’s nuclear power program from a wide range of alternative media since the late
1980s and their awareness and knowledge about the danger of nuclear plants and
nuclear waste rose.

In the late 1980’s and early 1990’s, the anti-nuclear movement had developed
a coalition with the major opposition political party, then the Democratic Progressive
Party (DPP). In other words, conflicts over nuclear power generation have merged

into a political conflict between the pro-nuclear KMT and the anti-nuclear DPP, the

2 This was revealed in 1983 and 1986 surveys of the Taiwanese public with an island-wide stratified
sample of more than 1,000 subjects. In 1983, about 30 percent believed that nuclear plants and nuclear
waste were dangerous; by 1986, these percentages had risen to 63 percent for nuclear plants and to 58
percent for nuclear wastes. A fire in Taiwan’s third nuclear power plant in 1985 elevated such
awareness as well (Hsiao et al., 1995).
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New China Party (NCP), and the most recently formed Green Party (GP) (Hsiao,
1999). After the DPP won the presidential election in 2000, the campaign for
altenative programs other than nuclear power was presented in the major media, such
as television, during the prime time slots for the very first time in the history.

During June and September 2000, the Department of Economics of the
Taiwanese Government hosted an open debate from both sides to discuss the issue of
whether to halt the construction of the fourth nuclear power, and the series of debates
was broadcast live on public television. These allowed the public to learn more
information about the pros and cons of the nuclear power plant and issues such as
nuclear waste management (Kao, 2000). At the end of October 2000, the Executive
Yuan of the Taiwanese Government, after evaluating the information presented by
both sides, decided to halt the construction of the forth nuclear power plant. Since
then, the opposition political party, the KMT, mobilized’ in the Legislative Yuan and
the civil society to oppose this decision, arguing that it was unconstitutional. The
issue of whether this decision was unconstitutional was discussed among judges and

the construction plan was recently resumed in early 2002.

Historical Overview of the Radioactive Contamination Incident in Taiwan
The discovery of the radioactive contamination incident first came to light in
late 1992 via headlines and coverage in the mass media outlet, Liberty News (Peng,
1992). Through a reporter’s investigation, it was found that between 1982 and 1984,
Co-60 contaminated steel rods had been widely used in construction beams for

residential and school buildings throughout Taiwan (Chang et al., 1997a). The

3 The KMT has majority seats in the Legislative Yuan and the DPP Legislative representatives
constitute minority.
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consequence of this contamination incident was massive civilian exposure to
excessive radiation in homes, schools, and / or workplaces. By the end of 2000, more
than 200 residential / commercial building complexes* (equated to about 1,500
households and school classrooms) were confirmed to be contaminated® with gamma
radiation (Interview #21). It was estimated that a total of more than 15,000
temmtonally dispersed adults and school children were being exposed to daily
excessive low-dose rates of radiation exposure over the past 4-17 years, however,
cumulatively, had suffered exposure to high doses of ionizing radiation (Hwang et al.,
2001).

This massive radioactive contamination incident could be traced as far back as
1983. Several geographically dispersed risk events had been uncovered (Figure 1),
but they were not the focus of public inquiry at that time. In the following section, I
highlight key risk events discovered in this RCB incident in order to understand the
historical context that shaped the later developments of the RCB incident and the
ongoing process of interactions among the radiation safety movement representatives,

the government, and the wider Taiwanese society.

1983 ICBC Event
In 1983 the TAEC discovered that the steel construction rods for an office
building of the International Commercial Bank of China (ICBC) had been

contaminated by Cobalt-60 and that the radiation level was highly in excess of the

4 Most of these contaminated building complexes were discovered in the northem Taiwan area They
were randomly distributed among affluent neighborhoods as well as working class neighborhoods.
Most of these buildings are four to seven-story building complexes with a mixture of private residences
and businesses, which are usually on the first floor.

3 The contamination patterns in these building complexes were random, however. In some complexes,
the contamination occurred in households of the same floor. The radiation contamination levels varied
in the same complex.
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regulatory safety level. The TAEC suggested that this building be torn down and re-
constructed in order to remove the contaminated rods. These contaminated steel rods,
along with the remaining contaminated rods, which had not been used previously,
were buried at the steel factory’s waste storage site under the supervision of the
TAEC (Bi, 1994). In an effort to avoid widespread societal panic, the TAEC did not
conduct further investigation of other possible contamination areas. It closed the case

with a report that concluded:

This is an independent incident without other steel manufacturing companies
involved. If it was publicized, it might cause rumors and influence the export of the
steel rods, as well as stir up unnecessary social fears on the security of construction
steel rods. Therefore, this case should be solved confidentially and peacefully
between parties involved, who especially should avoid blaming and conflict between
parties in order to avoid being targets of the media, and lead to a worse consequence.
(Sato, 1993: 83)

1985 Chih-Yuan Dental Clinic Event

In March 1985, during a routine inspection of a dental clinic in Min-Sheng
Villa (MSV) in Taipei, following the installation of an X-ray machine, the TAEC
found that areas of the clinic had been contaminated with high levels of gamma-
irradiation even when the X-ray machine was not in operation. After further
investigation, the TAEC found that the high radioactivity (reaching 1,000 u Sv/h,
compared with the 0.1 u Sv/h of general background radiation in most Taiwanese
buildings) came from the walls of the building (Interview #1). Before it would issue a
license, the TAEC required the dental clinic to shield the walls with lead in order to
decrease the level of radioactivity exposure. The TAEC did not notify either the

owner of the dental clinic or the other occupants of the building complex about the
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excessive radioactivity. Instead, it informed the dental clinic’s owner that no one but
the dentists, staff workers and patients should stay in the X-ray room (Bi, 1994: 10).
During this time, no further actions were taken publicly by the TAEC to trace
the origins of the problem or locate other buildings. According to an investigative
report of the TAEC (Bi, 1994), the agency had once intended to trace the origins of
the contaminated steel rods and the TAEC investigators believed that the source of
these contaminated steel rods might be the same as those contaminated ones in the
case of ICBC (Sato, 1993: 83; Wang, 1996: 34). The TAEC, however, did not
publicly trace the contamination source but instead shielded this incident from the
public’s awareness. Thus, the owner of the dental clinic and other residents in MSV
continued to live in an environment with high radioactive contamination, without any

knowledge of their exposure to radioactive materials.

1988 Outbreak of ICBC Event in the Media

In April 1988, a local newspaper, Liberty News, reported on the front page that
several tons of Co-60 contaminated metal scraps were circulating in the Taiwan
construction market and appealed for the TAEC’s attention to this issue (Liberty News
04/07/1988; 04/09/1988; 04/10/1988; 04/12/1988; 04/13/1988; 04/14/1988). This
issue was not, however, further reported and it was paid no further attention at that
time. On the contrary, the TAEC responded to the media by stressing that: “according
to the data, all the contaminated steel rods should have been already collected back”
(Liberty News 04/13/1988). This act of the TAEC once again hindered an opportunity
to prevent the further dissemination of the contamination incident, and it thereby

prolonged the unnecessary and involuntary civilian radiation exposures.
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1992 Discovery of Min-Sheng Villa Event

In August 1992, K. Peng, the Liberty News reporter, who had reported the
possible contamination in construction materials in Taipei in 1988, received a further
anonymous tip from an employee of the TAEC. Based on this, he, therefore, checked
a few blocks along Long-Chiang Street in downtown Taipei, in MSV, in the same
apartment complex the dental clinic with high-radioactivity was located, with a
Geiger-Mueller meter (Chang et al., 1997a). He found spots of contamination on the
stairways and entrance to the MSV. Liberty News reported this information on 22
August 1992 (Liberty News 08/22/1992), resulting in the disclosure of the news
concerning the radiation contamination to the public.

This news was a shock to the residents of the MSV. The residents therefore
requested the TAEC to conduct a thorough investigation and thirty-four among
seventy households were identified with Co-60 contamination in their residences.
The highest radiation level of contamination was 7.1 Rem/yr. (Wang, 1996: 147).
Residents urged the TAEC to relocate them by employing the standard of evacuation
used in the Chernobyl hazard. The TAEC rejected this suggestion, arguing that there
was no urgent need to relocate people. The TAEC reasoned that the MSV incident
represented chronic exposure with low levels of radiation, and was thus unlike the
case of Chernobyl, which was an accidental rapid exposure to high levels of radiation
(Interview #1). Not having received the desired assistance and being frustrated at the
passive responses of the TAEC, the residents of the MSV organized a self-help
committee in September. They appealed to various governmental agencies in order to
get physical examinations, and compensation for relocation as well as the

reconstruction of their contaminated apartments.

63



Following the MSV event, the revelation of the news of the Co-60
contamination in the residential areas became widespread in Taiwan. The existence
of many contaminated buildings was gradually uncovered. Most of them are located
in Taipei City and Taipei County. More than 80% of the contaminated buildings
employed construction steel rods that had been supplied directly or indirectly by a
single source, the Shin-Long Steel Factory (SLSF), during the period from October
1982 to April 1983 (Chang et al., 1997a: 469). At this stage, a number of
congressmen began paying attention to this massive residential radioactive
contamination incident. They were involved in facilitating opportunities for impacted
citizens to have public hearings and press coverage. They also urged the Executive
Yuan to use its fiscal budget to help the impacted residents to move out of the
contaminated apartments and to obtain the physical examinations. In spite of the
congressional representatives’ involvement, initially impacted residents in the MSV
and other apartment complexes experienced difficulty in obtaining subsidies from the
government for moving out of their apartments. Some of the impacted citizens who
were under financial constraints have never been able to move out and still continue

to live in the contaminated apartments (Interview #1, #23, #24, #25, #28, and #34).

The First Collective Civil Action

By the end of 1992, uncertainty had risen about the physical impact of the
previous eight or nine years of radiation exposure, and there was prolonged frustration
from the passive responses of the TAEC to MSV’s residents. Therefore, with
encouragement from members of the Taiwan Environmental Protection Union

(TEPU), these residents formed a local citizen protest group, the Radiation Victims






Association in Taiwan (RVAT).® The group approached various governmental
agencies for assistance with their health examination, re-construction of their
apartments, and compensation for a number of harms, including impacts on property
loss, physical health and mental stress.

On May 13 1994, residents of the MSV sent a letter to the TAEC to demand
compensation in accordance with the State Tort Compensation Law (STCL)". On
July 20, the TAEC rejected this demand. After receiving this reply, fifty-seven
residents of the MSV brought a collective civil action against the TAEC before the
Taipei District Court, seeking compensation totaling about US$3,400,000 under the
STCL. On October 14, 1997, the judgement was handed down in partial favor of the
plaintiffs. Both parties soon appealed against this judgement to the Taiwan Appellate
Court (Hwang et al., 2001). This case was pending for more than four years. The
judgement was not handed down until early 2002 when the ruling favored the MSV

residents.

Other Local Protests and Its Transformation

In the growing discovery of radioactive contamination in apartment building
complexes other than MSV, in 1992 and 1993, short-term local protests were
conducted in six territorially dispersed apartment complexes. The RSPAT initially
played a role in organizing the impacted residents from territorially dispersed

apartment complexes to mobilize together to deal with mass civilian radiation

S The Radiation Victims Association in Taiwan (RVAT) was renamed to the Radiation Safety and
Protection Association in Taiwan in the year 1994 when it registered with the Interior Department of
the Taiwan Government as a non-governmental organization. On the ground that there were no
radiation victims in Taiwan, ROC, the government demanded its name to be changed in order to have it
legally registered as a NGO (Interview #1). )

7 Article 10 of the STCL requires each victim initiate a negotiation process with the government
authorities concerned for a possible agreement on compensation before going to court.
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exposure. In 1992 and 1993, the RSPAT had more than 300 members, mostly
consisting of impacted residents from these territorially dispersed contaminated
apartment complexes. Later in 1993, however, a transformation in what seemed to
be a relatively familiar grassroots environmental response appeared. Impacted
resident activists decreased their involvement and were replaced by activists whose
residences had not been contaminated by Co-60. Increasingly, the members of the
RSPAT were dominated by a constituency representing volunteers, and the legal,
medical and other professions, who were driven by goals that emphasized a
legalization of radiation safety management and policy and systematic medical
examinations for all impacted residents, as well as reconstruction of the contaminated
apartment complexes, in which radiation levels are over 0.5rem/yr. in order to remove
the contaminant. These goals replaced the earlier emphasis on monetary

compensation to cover the costs of relocation.
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Figure 1: Chronological events (*) related to RCB incident in Talwan, 1982-2002

Time Event

Oct 1982-Apr 1983 Shih-Long Steel Factory bought contaminated steel rods, resmelted and sold them.
Approximately 20,000 tons of steel were produced during this period.

Jan 1983 Co-60 contaminated steel was detected in the first nuclear power plant in Taipei County.

Feb 1983 Tai-Yang Co. in Taipei County exported contaminated plumbing fitting to CA, U.S.

Mar 1983 The Taiwan Atomic Energy Council (TAEC) found contaminated steels in the International
Commercial Bank of China (ICBC) building in Taipei City.

Apr 1983 Chih-Yuan dental clinic moved into the Ming-Sheen Villa (MSV), which was constructed from
Jan 1983 to Dec 1983 in downtown Taipei.

Aug 1984 GA Technology in CA, U.S,, first identified contaminated plumbing fitting imported from
Tai-Yang Co. in Tarwan.

Sep 1984 Nuclear Regulatory Commission (NRC), U.S., notified the TAEC to examine the contaminants.

Mar 1985 The TAEC confirmed elevated radiation levels in Chih-Yuen dental clinic in MSV. The
notification was neither made to the dentist, residents in MSV, nor to the media or the public.

Apr 1988 Liberty News in Taiwan reported suspicious Co-60 contamination in buildings in Taipei. It
was not paid attention to by the public. No further follow-up was carried out by the
govermment.

Dec 1988 U.S. naval submarine identified contaminated shower kits, also possibly imported from Taiwan.

Jul 1992 Contamination was found in TaiPower Employee’s Domnitory in Taipei.

Aug 1992 Elevated levels of radiation were measured in the MSV by Reporter Peng of Liberty News.

May 1994 The TAEC issued the Regulation for Prevention and Handling of Radiation Contaminated

Buildings that sets standards for regulations governing and monitoring construction materials,
As well as guidelines for assistance that impacted residents may receive from the government.

May 1994 MSYV sent a letter to the TAEC to demand compensation in accordance with the State Tort
Compensation Law (STCL).
Jul 1994 The TAEC rejected the demand from MSV residents. Fifty-seven residents in MSV brought a

collective civil action against the TAEC before the Taipei District Court seeking compensation
totaling about US $ 3,400,000 under the STCL.

Jul 1994 The Executive Yuan of Taiwan Government announced a management plan for around 1,000
residents and school students who received doses exceeding SmSv in any year since 1983.

May 1995 The Taipei City Government provided a relief and assistance plan, the Regulation in the
Management and Assistance for Residents in Residences with Excessive Radiation
Contamination, for those with 1-5 mSv exposure during any one year from 1983-1995.

Oct 1997 The judgment for the collective civil action against the TAEC was handed down in partial favor
of the plaintiffs. Both MSV residents and the TAEC appealed against this judgment. This
case had been pending for more than four years.

May 2000 The TAEC proposed the Regulation for Protection Against lonizing Radiation and sent it to
the Executive Yuan of the Taiwan Govemnment.

Oct 2001 The Executive Yuan of Taiwan Government agreed that RCB residents could receive loans
with low APR as those residents in the earthquake-damaged areas did in order to reconstruct
their apartment complexes as soon as possible.

Feb 2002 The judgment for the collective civil action against the TAEC was handed down by the Taiwan
Appellate Court to favor of the MSV residents.

(*) Data on Figure 1 before May 1995 are derived from Figure 2 of Chang et al. (1997). Chronological events between 1995 and
2002 are compiled by the author.
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Possible Contamination Sources

This residential radiation contamination in Taiwan has affected many people’s
lives economically, emotionally and physically in a range of degrees. Where the
sources of the contamination agent, namely, Co-60, came from is an intriguing
question for the public. How was Co-60 mixed into the manufacturing process for the
construction steel? A number of perspectives exist for addressing these questions.
One explanation was provided by the TAEC® based on an analysis of some
contaminated steel rods from a few buildings. It was found that the construction steel
produced by the SLSF from December 1982 to January 1983 had a much higher
radioactivity, up to 6,142 Bq g -1, than the steel produced between October and
November 1982 or between February and April 1983, which contained no more than
11 Bq g -1. The production of contaminated steel spanned at least seven months and
the concentration of Co-60 varied by several orders of magnitude. Since the
contaminated steel from the earliest period was not the most radioactive, this
suggested that more than one Co-60 source might be involved (Chang et al., 1997a:
469). According to previous experiences in similar Co-60 contamination incidents
(Lubenau & Nussbaumer, 1986; Lubenau & Yusko, 1995), it is unlikely that a single
dismantled Co-60 radiotherapy unit would generate steel with a much higher Co-60
content over a shorter production period. Only multiple radiotherapy units mixed in
the furnace could possibly generate a similar contamination pattern in the construction
steel. Since the distribution of medical and technological sources of Co-60 is limited
and strictly maintained in Taiwan, such an episode seems very unlikely.

Another possible radiation contamination source was through the loss of a

sealed Co-60 gauge from the steel melting fumace itself (Chang et al., 1997a). These
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gauges, usually, contain only a small quantity of Co-60 (less than 2 Ci), which would
not have produced such a large quantity of contaminated steel rods. In addition, the
SLSF employed a traditional melting furnace that did not use a Co-60 gauge for
content measurement during 1982-1983. Therefore, this possibility was ruled out as
well. Several hypotheses have been proposed to explain the complex distribution of
contaminated steel within the construction market (Chang et al., 1997a). However,
because many factors were involved, it has been difficult to determine the exact
supply and distribution pattern of the contaminated materials years later.

The TAEC and the RSPAT provided different accounts regarding what the
sources of Co-60 were. The investigation report of the Co-60 contamination incident
by the TAEC suggested that the source of Co-60 might come from the grain of Co-60,
which had been lost by the Army Chemistry College (ACC)® (Interview #31). This
suggestion was based on three pieces of evidence. First, the time of occurrence of the
two events was quite close, since the Army Chemistry College lost one of its Co-60
grains in September 1982 and the contaminated steel rods were produced in October
1982. Second, evidence was based on geographical proximity. It was only about ten
kilometers between the SLSF and the Army Chemistry College. Third, the sum of
radioactivity from analysis of contamination samples of the MSV and a few other
apartment complexes was close to 23.8 Ci, the radioactivity of the lost grain.

Based on further inquiry with the ACC that revealed a couple of discrepancies,

the RSPAT did not accept these explanations. One of the inconsistencies was that the

$ Radioactivity analysis from the Institute of Nuclear Energy Research, TAEC, Taiwan, 1994.

° In September, 1982, the ACC found that one Co-60 grain, which was stored in the No. 120 buried
site, had disappeared. The radioactivity of this lost Co-60 grain was 23.8 Ci. Later, one Co-60 grain,
with radioactivity of 5 Ci, was discovered in the burial site. It was, however, different from the one
which was lost. Therefore, officials in the TAEC suspected that the ACC lost more than one Co-60
grain. The TAEC estimated 3-5 Co-60 grains were lost from the ACC’s buried site, not only one as the
ACC reported.
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