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THE FAIRNESS HYPOTHESIS AND MANAGING THE
RISKS OF SOCIETAL TECHNOLOGY CHOICES

Robin Cantor
Steve Rayner

ABSTRACT

Much of the literature on risk perception and management published
over the last few years has asked how society should resolve the question,
"How safe is safe enough?" There has been political and technical dis-
agreement over the types of answers that may be given, as well as over the
social values attached to perceived probabilities and magnitudes of vari-
ous outcomes. Despite controversy, there seems to have been a large
measure of consensus that, "How safe is safe enough?" is the right ques-
tion to ask. This paper sets out to question that assumption. Various
ingenious techniques of risk analysis have sought to discover the real
risks inherent in various activities, but from a sociocultural viewpoint
it can be seen that no single answer can be given to the problem of ade-
quate safety in a complex society which contains a wide variety of percep-
tual biases about danger, expectations of the good life, and levels of
demand for safety.

The paper argues that, from a societal risk-management perspective,
we should be addressing a different range of questions that views societal
risk as a whole rather than as the sum of individual hazards. Resolving
the question, "How safe is safe enough?" is less important in making
societal technology choices than "How fair is safe enough?" A recent
empirical pilot study is reported which explored the fairness hypotheses
in the context of nuclear power. The results indicate that the process of
technology choice should recognize explicitly the preferred principles
different parties hold with respect to obtaining consent from those
affected by the risks, distributing the liabilities, and justifying trust
in the relevant institutions. The paper closes with a discussion of
future prospects for the fairness approach in areas such as noxious
facility siting.



THE FAIRNESS HYPOTHESIS AND MANAGING THE
RISKS OF SOCIETAL TECHNOLOGY CHOICE

For nearly twenty years, since Chauncy Starr's seminal article in

1969, solutions to problems of public acceptance of technological risk

have been sought in probabilities of unwanted events and the magnitudes of

their consequences. Of course, engineers quite properly have been con-

cerned with these aspects of risk long before the potential hazards of

technologies occupied the prominent position in public policy debates that

they do today. It is quite natural that engineers, and the societal

decision makers who rely on their technical expertise, should transfer

their traditional conception of risk from the arena of technical

decisionmaking into the world of policy making.

Unfortunately, this framing of the the problem of societal risk

acceptance as a response to estimates of probabilities and magnitudes has

not met with the success hoped for by its advocates. The opposition by

significant, often wel'.-educated and informed, sections of the public to

nuclear energy has not been mollified by comparisons of probabilities that

show the health risks of living within 8 kilometers of a commercial

nuclear plant to be equivalent to drinking 0.5 liters of wine, smoking 1.4

cigarettes, or having a single chest X-ray (Allman 1985). Special aspects

of nuclear risk have been invoked to explain this apparent departure from

common-sense rationality. But if public fear of catastrophic loss were

the key, then dam failure, which incidentally carries at least the same

probability of occurrence as reactor core meltdown (Okrent 1980), would

surely attract similar public outcry. Concern for intergenerational

health effects is just as appropriate for a variety of chemicals in daily



use as it is for nuclear power. To argue that some risks are more dread

than others (Slovic and Fischhoff 1983) is merely to reiterate what we

already know, that people fear the consequences.

As Green (1986) has pointed out, asking people to rank comparative

shopping lists of risks bears very little relationship to the kinds of

risk choices that they make in real life. "If correct, this suggests that

we ought to consider carefully whether the purpose implied in any given

experiment actually has a real-world counterpart. If we don't need to

make decisions which involve comparing rock climbing to nuclear power,

then why bother asking respondents to do so?" In fact it has been posi-

tively misleading in that risk managers have come to define the communica-

tion of probabilities and magnitudes to the lay public as the basis of

societal risk management.

The evidence of public concern over societal management of large

scale technological risks points in another direction from the question

that engineers must consider when they design safety into a technical

system: "How safe is safe enough?" But alternative perspectives for

framing the problem of societal technology choice have been slow in coming

to the fore. Where should we look for answers if not at the risks them-

selves, and our perceptions or misperceptions of their probabilities and

consequences?

One starting point is to challenge the three assumptions that so far

have dominated risk management (Rayner 1986; Rayner and Cantor 1986).

First is that there is phenomenon of risk that exists wholly independently

of our recognition of danger and measurement of its probable consequences.

We suggest that this assumption reifies the concept of risk so that we



have lost sight of many aspects of what is a complex social, as well as

natural, phenomenon.

The second assumption is that societal risk management is concerned

with minimizing the probability and magnitude of an undesired event,

without incurring excessive costs. Instead, we propose that while assess-

ments of probabilities and magnitudes of undesired outcomes are essential

to making good engineering choices about competing designs or alternative

materials, they are largely irrelevant to large-scale societal technology

choices, for example between fossil and nuclear generating strategies.

Third, is the assumption that the critical question facing risk man-

agers is "How safe is safe enough?" Rather than characterizing societal

risk as the sum of individual hazards, we advocate a holistic approach to

societal technology choice that places the issue of trust and the distri-

butional aspects of societal risk management at the center of the problem.

Thus the critical question facing risk managers—though not, we hasten to

add, design engineers—ceases to be "How safe is safe enough?" but "How

fair is safe enough?" We call this the fairness hypothesis.

This is not merely a linguistic quibble, substituting fair for safe,

for this would still leave us with a reified concept of risk as a thing

"out there" in nature. Risk is, rather, a way of classifying a whole

series of complex interactions and relationships between people, as well

as between man and nature. The point of changing the societal risk man-

agement question to "How fair is safe enough?" is to encourage risk mana-

gers to debate technology options on the explicit basis of social con-

flicts over trust and equity, rather than on rival estimates of the

probability and magnitude of unlikely events.



We have noted that an alternative to the traditional engineering

approach to risk management has been slow in coming to the fore. The

alternative we propose is relatively new and derives from the social

rather than the natural sciences. Its novelty is partly due to the per-

sistent acceptance of the probabilistic definition of risk within social

sciences, just as in engineering and natural science.

Even the most enlightened of our colleagues in sociology, economics,

anthropology, and psychology have framed the problems of public acceptance

of risks in terms of differential perceptions of probabilities. But, the

choices to be made between those probabilities are incomprehensible to

most of the public and, certainly, to a lot of policy makers as well.

However, our experience in performing NEPA mandated social-impact

analysis is that most of the public probably doesn't care about probabili-

ties in choosing between two courses of action when the differences in

probability are so small as they are in most of the risk-management deci-

sions that policy makers currently face. These are not situations where

the probabilities and magnitudes are indisputably high, but unclear cases

involving very low probabilities, such as occupational radiation-exposure

levels in medicine and industry or permissable levels of possible carcino-

gens in food or the environment.

Contrary to the accepted wisdom of those who criticize the activities

of intervenors and consumer advocates, our experience has been that only a

tiny minority of the public expect that life ought to be entirely free of

involuntary danger. So, what does the vast majority of the policy makers'

constituencies care about? Our recent research points to at least 3

things:



a. Is the procedure by which collective consent is obtained for a
course of action acceptable to those who must bear its con-
sequences?

b. Is the principle that will be used to apportion liabilities for
an undesired consequence acceptable to those affected?

c. Are the institutions that make the decisions that manage and
regulate the technology worthy of fiduciary trust?

We suggest that when all three of these factors are amenable to the risk-

bearing population, it will hardly consider many of the low-probability,

high-consequence events that currently obsess us to be worthy of the term

risk at all. Furthermore, we believe that the focus on probability and

magnitudes is at the core of the difficulties faced in the communication

of information about risks. Although the framing of concerns is forced

into the probability/magnitude structure by our regulatory and legal

systems, the sources of concern for each constituency may be very

different. Thus, communication between constituencies may be impossible

where underlying concerns are ignored.

The solution to these problems of risk management and communication

requires a holistic definition of risk that encompasses both societal

concerns about equity at the risk-management end of a conceptual continuum

directly connected to engineering-type concerns about probability and

magnitude at the technical end. Such a definition would truly open new

approaches to large-scale technology choice for which the proper question

would become not "How safe is safe enough?," but "How fair is safe

enough?."



A HOLISTIC APPROACH TO RISK MANAGEMENT

A holistic approach will incorporate ethical, political, legal,

cultural and economic comparisons of various constituencies and their

liability preferences. We have developed an approach for risk management

that explicitly recognizes the major principles influencing these prefer-

ences. Our approach is motivated by the contention that the information

required for an analysis of technology choice can be fundamentally dif-

ferent from information in a quantitative risk assessment. For example, a

new technology may give rise to either the creation or elimination of

whole industries. The resulting problems are likely to be dominated by

equity issues like job displacement, new revenues, and increased environ-

mental costs.

Information necessary to formulate possible solutions to equity pro-

blems will not be forthcoming from an analysis of the risk that a particu-

lar component will fail and cause a leak of hazardous material into a

nearby stream. Rather, relevant information is available from the

conflicts that arise because preferences for particular principles for the

process of decision making differ between the constituencies involved,

and, in general, it is not possible to satisfy all preferences. Depending

on the technology and the constituencies who have a stake in the decision,

conflict over the different preferences can be extremely expensive. One

only needs to consider the staggering costs of legal or regulatory actions

to appreciate this point. Furthermore, these costs represent only what we

can easily measure as the costs of social conflict. There are additional

costs which result from the efforts, time, and money devoted by the



constituencies to make their preferences known that are difficult to

assess but nonetheless important.

Societal decisions to accept certain risks while rejecting others of

lower probability and smaller consequences may look less idiosyncratic

when we examine the social conflict surrounding a technology choice and

recognize that this conflict can be costly. For example, it is easy to

see that the social cost of conflict is prohibitive in a choice regarding

the use of humans as subjects in medical experiments to test for the

carcinogenic effects of certain substances. In most approaches to risk

management, the costs incurred when different constituencies come into

conflict over technology choice are not explicitly recognized during the

decision process. However, these costs represent real costs of accepting

a technology and should be part of the information available to the deci-

sion makers.

Our approach explicitly integrates the equity aspects of technology

choice within an analytical framework based on the cultural hypothesis of

risk perception (Douglas and Wildavsky 1982). This hypothesis states that

for different institutional settings, each generates its own characteris-

tic view of the world, variously referred to as a cosmology or cultural

bias (Douglas 1978).

In turn, it has been suggested that characteristic attributes of

cultural bias, particularly, preferred aesthetics, principles of social

justice and perceived economic interests, will lead members of each type

of institution to choose a particular liability distribution (Rayner

1984).



We begin by considering four kinds of social organization found in

the socioeconomic literature (Table 1). It should be borne in mind that

each of these has been generated deductively as an ideal type (Weber

1947). No real constituency could be expected to fit one of the above

descriptions in e^Qry respect. First is an entrepreneurial or market

individualism, where restrictions on social behavior arising from rules or

prior claims of others are kept to a minimum, giving rise to a competitive

way of life. In contrast, consider the case where formal institutions

make increasing demands of incorporation and regulation, control is vested

in formal systems of accountability. This is a hierarchical or

bureaucratic social environment. Often opposed to both competitive

individualism and bureaucratic hierarchy is a third type, the collectivist

egalitarian constituency such as that which is maintained within many

religious sects, revolutionary political groups, and some segments of the

anti-nuclear energy movement. Finally, there is the constituency of

atomized, often alienated, individuals. In competitive organizations

there are people who, having no goods or services to exchange, get driven

out of the market. In hierarchical systems there are people who are

excluded from the established institutions of representation. Very often,

these are people who have the fewest or the least socially valued skills

in a wider social arena. They tend to be the most vulnerable in any

social system.

The relevance of the typology to the problem of liabilities arising

from potentially hazardous technologies lies in the fact that the social

organization of each type of system makes its members sensitive to differ-

ent aspects of the problem and leads them to favor characteristically



Table 1. Summary of preferred principles of consent, liability, and trust according to type of constituency.

A. COMPETITIVE/MARKET
INDIVIDUALIST

L iab i l i t y : Loss-spreading

Consent: Implicit/Revealed
Preference

Trust: Successful Ind iv i -
duals (Red Adair,
Lee Iaccoca, William
Ruckelshaus)

Goal: Market Success

B. ATOMIZED INDIVIDUAL

No special principles
elaborated for l i a -
b i l i t y or consent.

Trust: Non-human
forces (nature,
luck, sp i r i ts )

Goal: Survival

C. BUREAUCRATIC/HIERARCHIAL
COLLECTIVIST

Liability: Redistributive

Consent: Hypothetical

Trust: Long-established
formal organiza-
tions (AMA, USCG,
(etc.)

Goal: System Maintenance

D. EGALITARIAN COLLECTIVIST

Liability: Strict-Fault System

Consent: Explicit/Expressed
Preference

Trust: Participatory informal
institutions (town
meetings, affinity
groups, etc.)

Goal: New Social Order

<£>
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different decision strategies. In particular, it is suggested that the

preferred spread of liabilities and benefits will vary between the four

different kinds of organizations.

An important requirement of the approach is to carefully identify the

relevant constituencies. In the past, analyses which have attempted to

address the equity aspects of risk management problems have focused on

constructing the concerns of the general public affected by the risk. Not

only do we object to the notion that one can define the general public in

any meaningful way, but we question the wisdom of searching for a majority

opinion. Given the current rules of our legal and regulatory systems,

what matters from a cost point, of view is the ability of constituencies

with conflicting preferences to challenge the technology choice and each

other. Thus, it may be irrelevant for the assessment of costs whether or

not a constituency truly represents some majority opinion of the affected

population. A constituency only need be a legitimate minority whose

rights to intervene are respected by the majority.

In applying the approach to investigate the potential sources of

social conflict, one should bear in mind that the model serves as a guid-

ing framework. For an actual risk problem, one of the first steps of the

analysis should be to validate the preferred principles. Specific charac-

teristics of the risk may lead constituencies to favor solutions which

appear to be inconsistent with the principles suggested by the model. For

example, we asked public interest groups to discuss a number of solutions

regarding job-related risks and workers compensation where there was the

possibility of negligence on the part of the employer. Although they

preferred the principle of a strict-fault system to apportion liability,
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the groups found the no-fault solution to be the most acceptable because

it ensured the workers would be quickly compensated in the wake of an

accident. This example illustrates a very important aspect of the valida-

tion analysis. Not only should the investigation reveal information on

the preferred principles but it may also uncover acceptable compromises

where the preferred principles cannot be satisfied.

Since the preferred principles of the identified constituencies have

been explored, the model can be used to design possible solutions that

reflect these principles. Just as an engineer might examine several

techniques to perform a given production task and assess the different

efficiency trade-offs, our approach generates a S9t of solutions, each of

which may imply a different level of social-conflict costs. Thus, the

cost information before the decision maker has been expanded to include

not only what have been regarded conventionally as the costs of a tech-

nology, but also the costs that arise from the process of the choice. In

this way, decision makers will have a better understanding of the outcomes

of their choices.

A PILOT STUDY: NEW NUCLEAR TECHNOLOGIES

The problem we selected for a pilot study using this approach was the

issue of the market acceptability of new nuclear-power reactor technolo-

gies with so-called passive safety features. These included, for example,

the PIUS and the modular high-temperature gas cooled reactor. This

analysis was part of a larger program of evaluating these concepts on

engineering, economic, and regulatory criteria (Trauger et al, 1986). As

only one segment of the program, we were responsible for the analysis of
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the market viability of these technologies within the 2000-2010 time

period.

One exciting aspect of this study is that it is the first time, to

our knowledge, that the public acceptability of a new technology has been

assessed on a basis other than the acceptability of the magnitude and

probability of an undesirable accident or emission.

There are several aspects of the problem that made it a good

candidate for an approach based on the fairness hypothesis of technology

acceptance. First, the experience of the current generation of nuclear

technology would suggest strongly that the viability of the future

concepts will not depend solely upon their technical plausibility and
i

projected economic feasibility. If this experience has taught us any-;

thing, it is that large public and private expenditures on research,

demonstration and manufacture of new reactors cannot be justified on tech-

nical criteria alone. Second, nuclear power has been engulfed in a long'

list of social and technical issues that are likely to haunt any concept

that is part of the nuclear family. Finally, because the primary use

imagined for these technologies is base-load electricity supply, without

evidence to the contrary, we can expect that their attributes and short-

comings will be debated in a regulatory and political environment similar

to what we know today.

The fairness hypothesis for risk management requires that the analy-

sis explicitly recognize the social issues of trust and equity. Conse-

quently, our framework focused on questions about the preferred principles

different parties hold with respect to obtaining consent from those af-

fected by the risks, distributing the liabilities, and justifying trust in
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the relevant institutions. For the purposes of this pilot study, we

limited the scope of the analysis to three constituencies: the utilities,

state public utility commissions (PUCs), and public interest groups criti-

cal of nuclear power.

Interviews were conducted with a cross section of systems planning

personnel and executives of five utilities. These utilities control

generating systems that range from medium to large and operate in the

southeast, mid-atlantic, southwest, and west. One utility was not

investor-owned. All of them currently own a nuclear power plant.

Finally, in addition to these five, limited interviews were conducted at

two large municipal utilities. The interviews examined the criteria used

to select new capacity, the types of employees participating in capacity

decisions, the data sources and modelling techniques applied, and the

alternatives considered in a particular utility's process of capacity

choice. Concentrating on these factors allowed a long-term view of how

preferences for specific technical characteristics and financial risks

would be formed.

This part of our research established the criteria that each utility

would generally prefer to use in decisions to build power plants.

However, our present focus is on the potential social conflicts arising

from these decisions. The sources of this conflict are grounded in the

constraints exercised by PUCs and interest groups on utility decision

making. The channels through which these conflicts are routed are the

regulatory and legal processes established for such purposes as power

plant construction approval, technology licensing, and determination of

electricity rates,
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One approach to examine the fairness hypothesis is to observe the

public display of the arguments about risk from each constituency and then

relate the arguments to specific preferences regarding the trust and

equity issues. However, because risk arguments are carefully framed so as

to be successful in the particular public forum in which they are made and

the adversarial nature of these confrontations often forces the arguments

to the extreme, it is difficult to extract a meaningful translation.

We sought to avoid these biases by conducting direct interviews with

members of the PUCs and public staffs about their roles in the capacity

choice decision. The PUC's role in the market place is generally to

approve the need, site, technological option, and apportionment of

financial responsibilities for building a plant. Depending on state

legislation, PUCs may have a number of subsidiary responsibilities that

affect plant certification and that give them considerable flexibility in

fulfilling their primary responsibilities. Because of these regulatory

powers, these state agencies effectively hold a potential veto over the

commercialization of any nuclear technology. Thus, to appreciate their

perspective on the trust and equity aspects of risk, PUCs1 legislative

mandate, regulatory philosophy and procedures, analytical skills, and the

degree of access of all parties to the state regulatory process must be

thoroughly understood.

The role of public interest groups in relation to the construction

and operation of nuclear plants was analyzed through focus group discus-

sions which were held in each state. Public interest groups were selected

for study because of their ability to place major hurdles in nuclear

licensing activities. Opinions were sought from members of a variety of
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environmentalist and anti-nuclear organizations on matters relating to

confidence in institutions associated with nuclear power, the manner in

which liabilities from potentially hazardous technologies are distributed

within society, and the problems associated with obtaining legitimate

societal consent for such technologies. Preferences for specific princi-

ples to be followed in societal technology choices regarding consent,

liability and trust were obtained by presenting realistic examples of

technology choice problems. We directed the group to discuss alternative

solutions for each example, which generally led to a related discussion of

the safety risks of nuclear power. We found using the examples to

initiate a number of such discussions rather than a single one about the

risks of nuclear power a helpful tool to discourage group from simply

reiterating the arguments they would normally use in a public debate.

Examining the perspectives of these three major constituencies on the

basis of the technology choice and not the probability of harm, indicated

that their predominant concerns about risks were fundamentally different.

For the utilities, the risk from the decision is investment risk, i.e.,

the risk that the costs of plants will not fully be recovered from

ratepayers. This is not to say that utilities are not concerned with

health and safety risks, however, they view them as part of the technical

design which is licensed by federal regulators. State PUCs are concerned

with economic risks that might arise either because costs are incurred

that were not anticipated, utilities fail to perform as expected, or

demand fails to grow at a rate that warrants new capacity. Their concern

for health and safety risks is incorporated into their general concern

that, from the public's point of view, the plant's costs will outweigh the

benefits.
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Both the utilities and the PUCs implicitly trust that the engineers

have already done their part in designing the plant; that the designers

would not allow their plans to leave the drawing board without determining

that the plant is safe enough. In contrast, the public interest groups

focus almost entirely on health and safety risks, pointing out that be-

cause these risks are imposed by one group and inevitably fall unevenly on

others, they cannot be treated as acceptable under any circumstances. For

them, a risk that threatens an individual's health is a risk that cannot

be spread equitably. Such incompatibilities in the type of risk being

addressed by each constituency make the search for solutions considerably

more difficult.

The analysis of the PUCs and public interest groups reveals that

these constituencies conceptualize basic nuclear issues differently. We

contend that the ways in which they differ suggest implicit agenda of

interest that make it difficult for each constituency to understand the

concerns of others. The different ways of conceptualizing problems are

indicated in three critical regulatory concerns; the need for the plant,

who pays for the plant, and the management of the technology.

In regard to the basic question of the need for the plant, the PUCs

frame the issue as primarily a forecasting problem that simply requires

the utility to present adequate data and justification that the power will

be needed when the plant becomes operational. Many PUCs have also become

involved in judging whether the utility has selected the correct techno-

logical option to meet the demand forecast. While intervenor groups are

constrained by the legal system to contest the issues on these terms, the

more important philosophical question in intervenors' minds is the need to
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secure consent of the parties affected by construction and operation of a

nuclear plant. Rather than delegating responsibility to regulatory bodies

to decide if the plant is needed, intervenors would prefer to decide, per-

haps by popular referendum, if people want the plant.

The second important concern is that of who pays the costs of the

plant. PUCs view this concern as primarily a financing one with some

overtones of equity frequently intervening in the decision. If the

utility can demonstrate that its construction costs were reasonably incur-

red and not the result of poor management, then costs of the plant will be

allowed in the rate base and consumers will pay for the plant. If some

construction costs are found by the PUC to be unwarranted, then the normal

procedure is to pass those costs along to stockholders rather than rate-

payers. The decision* about whether or not costs are warranted require

detailed analyses and are highly technical.

Intervenors tend to view concerns associated with costs of the plant

in broader ethical terms. While intervenors will address the issue of

paying for the plant on the PUC's terms because the regulatory process

requires it, intervenors would prefer to focus on the more basic issue of

who bears the various safety, economic, and managerial costs in society

resulting from the plant and who enjoys the benefits and how can the costs

and benefits be shared equitably.

The last important concern is that of management in the nuclear

enterprise. PUCs focus on issues associated with management prudency.

Management prudency admittedly lends itself to vagueness and regulatory

expansiveness and has evolved in recent years into a nebulous category of

issues that facilitates greater regulatory intervention into utility
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management. PUCs frequently appear to approach management prudency issues

from a technical basis in the sense that technical problems may have been

created or made worse by mismanagement. Also implied is the belief that

use of the correct data and analytical techniques will produce the

appropriate response if management is carrying out its responsibilities

and that inappropriate responses may well indicate management imprudence.

Intervenors conceive the management concern to be not merely a

judgement of the utility's qualifications but, also, a questioning of the

regulators' qualifications as well. Ultimately, there is the question of

whether nuclear technology can, indeed, be managed safely. Intervenors

demonstrate a strong consensus that the technology is too complex to

oversee and that nothing can be done to alter this inherent flaw. Their

view of the regulators is that such agencies are too sympathetic to the

industry and are not to be trusted.

Thus, with respect to managing the nuclear enterprise, PUCs tend to

view the issues in narrower terms that allow regulators to address

specific management problems, frequently in technical contexts.

Intervenors expand the scope of management beyond the utilities to include

any institutions that are responsible for nuclear technology. They do not

trust these institutions at all because regulators and the technology

itself are perceived to be parts of the nuclear problem.

These results support the propositions, regarding implicit agenda, of

the cultural model of institutional risk behavior. We see that process is

the domain of the regulators, and their objective is the adherence to that

process, regardless of the outcome it produces. This objective suggests

an implicit agenda for system maintenance. On the other hand, intervenors
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are concerned with achieving an outcome that is consistent with their

anti-nuclear goals. Adherence to process is irrelevant. Their concerns

are broad and directed at policy questions for which regulatory environ-

ments are not well-suited. Their implicit agenda call for a new social

and political order that would make the current distribution of resources

more equitable. Indeed, intervenors in a very real sense are fighting

legislative battles in regulatory proceedings.

In short, the agenda of each of the constituencies in our pilot study

corresponded quite well to one or another of the packages of consent

liability and trust principles predicted by the fairness hypothesis. PUCs

are clearly adopting bureaucratic values, particularly with respect to

hypothetical consent and the institutional redistribution of liabilities,

provided that certain standards of prudency are observed by the utility.

The utilities are clearly happy for the market for electric power to stand

as a surrogate for societal consent, and prefer to spread losses among

consumers rather than stockholders. The intervenors expressed clear pre-

ferences for direct participation in decision making and favored stock-

holder responsibility for managerial decisions. The utilities trust good

managers to make decisions, PUCs trust the process, and the intervenors

trust only the explicit collective will of the people.

PROSPECTS FOR THE FAIRNESS HYPOTHESIS

We have presented the design and results of a single pilot study

which explores the question "How fair is safe enough?" The results of

this study are intended to help evaluate whether or not this is a meaning-

ful question for risk managers to ask. We believe that the approach
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uncovers the risk conflicts between constituencies that are rooted in dis-

agreements over principles for consent, liability, and trust and thus,

provides unique and valuable information to the decision makers.

As our example illustrates, the problem of finding a risk-management

solution to satisfy all constituencies is a difficult one. However, both

greater understanding of the liability issues and the processes of policy

debates could be enhanced by this kind of approach. Further research into

the trust and equity aspects of risk can benefit from using the approach

for other examples of societal technology choice and risk management.

Research in this area could also provide important contributions to

the decision-theoretic approaches of economics and psychology that are

often used in problems of risk management. We see these contributions

occurring at both the micro- and macro-levels of analyses where models of

decision making are applied. At the micro-level, as an alternative to

using directly preferences regarding the probabilistic concept of risk, we

suggest using the decision maker's preferences for principles of consent,

liability, and trust as underlying determinants of derived risk percep-

tions.

Finally, for a broader level of analysis which must mesh together the

preferences of several constituencies, exploring each constituency's pre-

ferences for these principles would help risk managers construct meaning-

ful possible solutions to be offered in public forums. For example, the

provision of incentives to communities located close to controversial

facilities is now recognized by political scientists as an increasingly

important requirement in the design of control systems for modern

technologies (Starr 1980; Kevin 1980).
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Hitherto, proposals to provide incentives to communities to host con-

troversial facilities, such as a high-level nuclear waste facility, have

concentrated on providing monetary payments (LaPorte 1978; Starr 1980) and

have stressed the relationships between the Federal Government and the

states concerned, rather than the host communities (Kevin 1980; Lee 1980).

There are probably two main reasons for this. One is that legal prece-

dents for compensation are all based on redressing damage actually suffer-

ed. In the absence of demonstrable loss there is some difficulty in

establishing which communities around a site, and which members of those

communities should receive payment (O'Hare 1977; McMahon, et al. 1981).

Another factor is Dillon's rule, that local governments are but creatures

of the states who can therefore speak directly for them. Unfortunately,

such a constitutional nicety clearly underestimates the real political

independence and power of local governments.

It has recently been proposed that it may be more appropriate to

design incentive packages contemning more than just monetary payments

(O'Connor 1980; Carnes, et al. 1983). Furthermore, the same authors

recognize that such a package should be responsive to the diverse, and

possibly competing, concerns within and between the communities actually

affected. The addition of the fairness hypotheses would enable us to go

further than just arguing that the organizational cultures of the communi-

ties must be taken into account when decision makers design packages of

compensating benefits for living with something that the community deems

to be undesirable. We can actually suggest a cultural basis for the

design of such packages.
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A. Competitive individualists will require an emphasis on short-term
rewards. They will look for actions designed to bring extra
benefits to communities that assume costs on behalf of the wider
society. These might include direct monetary payments, tax in-
centives, and the location of desirable projects as well as
noxious or dangerous ones in the vicinity. In general, incen-
tives that can be disposed of independently by individual house-
holders will be preferred to those that have to be controlled by
community governments such as a local city council.

B. Atomized individuals will probably have to put up with whatever
they are offered. But, we should question the morality of taking
advantage of their vulnerability. If we do not, they may turn to
the egalitarian groups in protest. Then, the policy makers' pro-
blems multiply.

C. Hierarchical groups or bureaucracies will require a greater
emphasis on system maintenance and investments in the community
that will ensure that future controls are adequate and that
compensation for unforseen contingencies will be forthcoming. A
suitable package might include support for the community infra-
structure in the form of investment in public works, such as new
schools. Land value guarantees might be welcome as promoting
community stability, while guaranteed trust funds and insurance
schemes could compensate those who actually suffer in the event
of an accident or an anomaly arising.

D. Egalitarians will not willingly accept any decision made on be-
half of others because it would violate their most cherished
ethical principles with respect to both consent and the distribu-
tion of liabilities. However, actions to mitigate the risks
might help to reassure some members of such communities.
Measures designed to prevent, reduce, or eliminate adverse
consequences before they occur might include the provision of
buffer zones, community-controlled monitoring, and the right of
the community to shut down the operaiton if negotiated safety
thresholds are breached.

Based on the fairness hypothesis, we recommend that policy makers and

planners assemble packages of safeguards and compensations designed to

satisfy the concerns and interests of each section of a community in

proportion to its size and influence within the whole. As important as

knowing what to include in an offering package of incentives is knowing what

not to offer that might incense a significant subsection of any community.

For example, offering cash on the nail to a predominantly entrepreneurial
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community might not turn out to be such a good idea if a significant

proportion of egalitarians is also present. Egalitarians are likely to be

outraged by any offer that smacks of selling the common good for the benefit

of a few or of selling the heritage of future generations for present gains.

They may, however, be impressed by measures designed to protect the community

as a whole, which would be unlikely to provoke the entrepreneurs who would

also benefit. In such a case, an emphasis on the interests of a sizeable

minority would probably be more profitable than the obvious course of

satisfying the majority.

In this way, the fairness approach hold out the possibility to enhance

negotiations between constituencies in open debates by avoiding the insults

to strongly held principles that occur because offered solutions, based on

unrealistic comparisons of abstract probabilities, fail to reflect these

considerations.

NOTE: Special thanks are due to Robert B. Braid of Oak Ridge National
Laboratory. Bob was the other member of our research team looking
at market acceptance of new reactor technologies. He contributed
greatly to this case study.
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