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UPDATE OF IDENTIFICATION AND ESTIMATION OF SOCIOECONOMIC
IMPACTS RESULTING FROM PERCEIVED RISKS AND
CHANGING IMAGES: AN ANNOTATED BD3LIOGRAPHY

by

L.A. Nieves, D.E. Clark, and D. Wernette

ABSTRACT

This annotated bibliography reviews selected literature published
through August 1991 on the identification of perceived risks and methods
for estimating the economic impacts of risk perception. It updates the
literature review found in Argonne National Laboratory report
ANL/EAIS/TM-24 (February 1990). Included in this update are (1) a
literature review of the risk perception process, of the relationship between
risk perception and economic impacts, of economic methods and empirical
applications, and of interregional market interactions and adjustments; (2) a
working bibliography (that includes the documents abstracted in the 1990
report); (3) a topical index to the abstracts found in both reports; and
(4) abstracts of selected articles found in this update.

1 INTRODUCTION

In 1982 the United States Congress passed the Nuclear Waste Policy Act, which
started the process through which a location could be chosen for permanently storing the
high-level radioactive waste from the nation's civilian nuclear reactors. The amendments to
this act, passed in December of 1987, designated Yucca Mountain in Nevada as the only
location to study as a candidate site for such a repository. The original Act and its
amendments established a grant mechanism through which the state of Nevada could finance
an investigation of the potential socioeconomic impacts that may result from the installation
and operation of this facility. Over recent years, the U.S. Department of Energy (DOE) Office
of Civilian Radioactive Waste Management (OCRWM or RW) has approved grant requests
by the State for performing these studies.

The effects examined by the State researchers have generally been divided into two
categories: standard socioeconomic effects and special effects.* Standard effects are defined
as the output, employment, infrastructure, and public finance impacts resulting from the

"This categorization is explained in Cie document by Mountain West Research, Inc., An Interim
Report on the State of Nevada Socioeconomic Studies, NWPO-SE-022-89, State of Nevada, Nuclear
Waste Project Office, Las Vegas, Nev. (June 1989).



construction and operation of the facility. Special effects are the perceptions of risk, image
changes, and other phenomena that may result in behavior modification and consequent
impacts on the economy.

The identification and estimation of perception-based impacts is a relatively new area
of socioeconomic impact assessment. Because development of this area is so recent, much of
the literature used as a foundation may be unfamiliar to policymakers. In order to provide
a concise guide to this literature, Argonne National Laboratory has prepared this document
as an update of a previous annotated bibliography of the most applicable literature. The first
bibliography, ANL/EAIS/TM-24, published in 1990 for the Office of Civilian Radioactive
Waste Management, was intended to update and enhance a literature review by the Human
Affairs Research Center for the Basalt Waste Isolation Project (liebow et al. 1987), which
dealt with the psychological and sociological processes underlying risk perception. Together,
these documents review the literature on (1) the process by which perceived risks and images
affect behavior and (2) methods for the estimation of the economic impacts from risk
perception and image changes.

Section 2 of this report contains an analysis of the material covered in this update
plus background material from the previous literature review. This is followed in Section 3
by a comprehensive working bibliography. A topical index, which categorizes the documents
by subject matter, is included as Section 4. Finally, Section 5 provides abstracts of key
reports and studies.



2 SUMMARY AND LITERATURE REVIEW

The first portion of this section describes the risk perception process, stigmatization,
and the major findings of recent studies funded by the state of Nevada. The theoretical and
empirical bases for linking changes in perceived risks to economic impacts are then reviewed.
A discussion of the economic methods used in impact evaluation and the relevance of these
methods to assessing special effects follows. The final section discusses the use of an
integrated interregional framework for analysis of economic impacts.

2.1 THE RISK PERCEPTION PROCESS

Risk perception is a process that involves the perceiver, the society and social group
of which he is a member, and the perceived object. In this process, the perceivtr brings a set
of past experiences, learned values, attitudes, expectations, and preferences to the
circumstances and context in which a risk is perceived. These experiences, values, etc., often
cause the perceiver to focus his attention on some particular characteristics of the risk source,
which necessarily diminishes the salience of other characteristics (because individuals can
focus on only a limited set of factors at one time). Also complicating the process is the fact
that different people employ a variety of cognitive procedures for gathering and processing
information about the risk, its source(s), and its potential consequences or meanings. For
example, one individual may adopt a fatalistic orientation toward a risk, while another may
attempt to gain control by gathering more information or taking some action to reduce its
adverse consequences.

The risk perceiver's society or social group is also involved in the risk perception
process in a number of ways. A risk is, for the most part, socially determined, as can be seen
by the very different orientations of pacifists and National Rifle Association (NRA) members
toward guns. Risks are potential threats to valued assets, but what is valued is heavily
influenced by the culture or society to which the individual belongs. Finally, psychometric
studies suggest that the degree to which a technology is perceived as a source of concern or
risk is affected by characteristics of the technology, such as how familiar the public is with
it, and how great its potential adverse effects could be. The salience of characteristics of
technologies is related to cultural values and assumptions.

Wildavsky and Dake (1990) examined various theories pertaining to the
determinants of individual perceptions of risk. They tested the explanatory value of these
theories using an existing data set that allowed the development of risk perception measures
related to technology, war, social deviance, and the economy. Within this analytical
framework, cultural biases are the best predictors of variations in risk perceptions. Those
whose world views most support deference to authority or individualism are most tolerant
of technological risks, while those with an egalitarian outlook are most risk averse with
regard to technology and the environment. These attitudes toward risk taking are not
consistent across all types of risks; they vary, for example, when war or social deviance is
considered.



2.1.1 Stigma

Stigmatization is the process by which negatively perceived characteristics come to
dominate evaluations of a place or individual. This process is exemplified at locations such
as Love Canal that are associated with widely publicized incidents of serious contamination.
Similarly, peaceful uses of nuclear power have been stigmatized by association with bombs
and destruction. The intense negativity of images related to the word "nuclear" has recently
been documented by Slovic et al. (1990b). In addition, Slovic et al. (1990a) found that area
images are related to preferences for the area as a vacation spot and suggested that the
association of nuclear-related images with a location is likely to decrease its desirability.
While Slovic et al. (1990a,b) found that nuclear images for Las Vegas or the State of Nevada
were associated with lower preferences for the area, persons reporting such images were a
small minority.

2.1.2 State of Nevada Studies

About a dozen surveys dealing with risk perception and its related impacts have been
conducted by researchers funded by the State of Nevada. These studies ranged in scope from
national and regional attitudinal surveys to studies of the decision processes of convention
planners (Easterling and Kunreuther 1990; Kunreuther et al. 1988b) and corporate decision
makers (Mountain West Research 1989a). Flynn et al. (1990) reported that in a 1989 survey
of Nevada residents, 70-80% indicated opposition to repository siting at Yucca Mountain.
This opposition was linked with concerns about risks, potential impacts, equity issues, and
distrust of the federal government. White et al. (1990) found that the small communities
nearest to the Yucca Mountain site emphasized the potential economic benefits of the
repository, while more distant community residents focused on the risks. Overall, this body
of research found that perceptions of a high-level nuclear waste repository are intensely
negative and that such perceptions have the potential to alter decisions related to activity in
any location associated with a repository (Mountain West Research 1989a).

2.2 RELATIONSHIP BETWEEN RISK PERCEPTION AND
ECONOMIC IMPACTS

This section first provides a theoretical basis for the concept of perceived risk.
Studies that directly link changes in risk perception with changes in behavior are also
presented. A definition of welfare as used in the economic literature follows, along with a
discussion of the basis for impact measurement.

2.2.1 Perceived Risks

Virtually every aspect of life has some probability of an ill effect associated with it,
which in many cases can be quantified by using statistical techniques. Risk estimates
developed by these means have been employed in estimating physical damage functions for



both technological and natural hazards and have been used in setting safety standards.
When it comes to assessing the socioeconomic impacts of an environmental or technological
change, however, the technical estimates of risk can be irrelevant, because it is the behavior
changes associated with perceived risks that are instrumental in causing impacts.

Economic impacts develop from both actual changes in the environment and from
changes perceived by an individual or group. It is the risk perceived by an individual to
which he reacts and which guides his consumption decisions. For example, a person who is
worried about the risk of carcinogenic contamination of water supplies may consistently
purchase bottled drinking water even though technical estimates indicate that such risk is
minimal.

Several studies attempted to identify the behavioral responses associated with a
particular change in perceived risk. Johnson and Zeigler (1986) documented the role of risk
perception in the decision to evacuate during the Three Mile Island incident, in spite of the
fact that there was no official evacuation advisory for the general population. Many studies
have been conducted to assess people's willingness to live or perform activities at various
distances from facilities that present some risk of harm. The findings of Lindell and Earle
(1983) and Baker et al. (1977) are typical in that they reported clearly defined gradients of
location acceptability with increasing distance from a noxious site. How this type of
attitudinal assessment corresponds to behavior was not clear, however. Lindell and Earle,
for instance, found that 20% of a group of non-engineers felt that the minimum acceptable
residential distance from a nuclear power plant was greater than 300 miles. Since most
nuclear plants are located within 60 miles of a standard metropolitan statistical area (SMSA),
it would be interesting to know the group's actual residential choices.

The direct linkage of risk perception to behavior has been investigated in a few
studies. Yezer and Rubin (1987) undertook a cross-sectional study of 39 SMSAs in which
they examined the effect of changes in the perceived risk of disaster on property values. They
found that an increase in disasters over the rate expected from prior experience led to
decreases in the housing appreciation rate. In a study that explicitly measured risk
perceptions, McClelland et al. (1990) analyzed residential sales data in small neighborhood
areas near a landfill that is on the Superfund list. Relating survey data on perceived risks
with home sales prices, they found negative impacts of perceived risks on price levels.

Studies have also examined specifically how the availability of information regarding
potential hazards affects behavior. For example, Brookshire et al. (1985) examined the effect
of information regarding earthquake risks on housing prices in California. Houses located
in "earthquake zones" were found to sell for significantly less than comparable homes outside
of such zones. In addition, homes within the zones sold for significantly less after provision
of risk information was made mandatory than they did previously, clearly manifesting the
impact of altered risk perception. Home values were similarly affected by earthquake and
volcanic activity hazard notices in a study by Bernknopf et al. (1990). However, that study
found a lack of effect on short-term recreational activity.



When risks are well documented, perceived and statistically calculated risks may be
of the same relative magnitude, though media attention may amplify the perception of some
risks. When risks are unknown or controversial, the divergence between perceived risk and
statistical risk estimates is likely to be significant. In such cases, it is the public's perception
of risk (and not the statistical probability of risk) that is most likely to determine the level
of welfare impacts. It is likely that as a risk history develops, the divergence between
perceived and statistical risk estimates will decrease. The following section provides a
discussion of the translation of perceived risks into welfare impacts.

2.2.2 Welfare Impacts

Economists define welfare as an individual's or household's overall level of utility or
well-being. All economic analysis assumes that people strive to maximize their welfare by
choosing among the goods available to them, given the constraints of their income and the
prices and characteristics of the goods. If the price and quality of goods are constant, an
increase in income allows people to reach a higher level of welfare. Conversely, if income is
constant, an increase in the price or a decrease in the quality of goods results in welfare
declines. The changing preferences of individuals are manifested through changes in the
market. Consumption of nonmarket goods (goods for which there is no organized mechanism
for revealing preferences) affects welfare levels through individual choices regarding
residential location, type and place of work, and recreational activity location. Because the
introduction of a potentially hazardous facility or activity is commonly viewed as a change
in the characteristics of an area, the economic methods used to study environmental goods
provide an appropriate basis for evaluating the welfare changes caused by perceived risks.

People choose goods based on their expectations regarding the satisfaction they will
receive from that choice; this is generally referred to as the maximization of expected utility.
There is an element of risk in most decisions (from marriage to purchasing shoes) that the
choice will prove unsatisfactory. Thus, people make decisions on the basis of some implicit
probability that the desired outcome will be achieved. When an external event increases the
implicit risks associated with a certain item or location after the consumption decision has
been made, individuals experience a welfare loss because they are no longer at the utility-
maximizing point previously associated with each good.

Desvousges and Smith (1983) developed a theoretical framework for the evaluation
of hazardous waste regulation that explicitly treats perceived risks. They used "state-
dependent" utility functions to deal with the possibility that people will have different
preferences affecting their income allocation if they are facing irreversible consequences than
if they are not. A state-dependent utility function has two separate segments, representing
different preferences, in which the marginal utility of money may even differ. The relevance
of each segment depends on the state of the individual's environment. For example, an
individual's preferences for goods and services may be dependent on whether or not a spouse
or child survives. This framework can be used to predict risk-reducing behaviors in the face



of the uncertainty regarding potentially irreversible consequences associated with hazardous
wastes.

When people experience a welfare loss due to an environmental change, they will,
at the first opportunity, reallocate their income among goods in line with the new set of
perceived risks. Thus they will be able to reach a new utility-maximizing position given the
altered environmental situation. When the major option open to people to reduce their
potential losses is avoidance of a locality considered hazardous, their decisions are likely to
impact the local tourism, housing, and labor markets. These are referred to as the primary
impacts of the environmental change, and they can be projected by using travel cost, hedonic
models, or contingent valuation methods. Secondary market impacts may also be generated
through the interaction of these markets with other sectors of the regional economy.
Regional economic models are generally useful in estimating the secondary impacts.

When the quality of a consumed good deteriorates in a situation where income is
constant, the welfare impacts that occur can be mitigated by increasing income. The effect
of compensation in averting avoidance behavior is implied by the Gamble et al. (1978) study
of impacts of nuclear power plants on property values. They found higher residential growth
rates in the zones closest to the plants, which made large tax payments to local governments,
and no evidence of depressed property values. Swartzman et al. (1985) surveyed groups in
a rural community considered typical of those selected as hazardous waste disposal sites.
They assessed the effects of various types of transfer payments and of various monitoring
arrangements designed to reduce perceived risks. Both strategies were effective in doubling
acceptance rates for a disposal facility, the compensation slightly more so.

2.3 ECONOMIC METHODS AND EMPIRICAL APPLICATIONS

When a change in the environment has decreased an individual's welfare, the
magnitude of the loss incurred can be monetarily quantified. Economic analysis does this by
asking the question, "What amount of money would it take to get the individual back to his
original level of welfare?" In other words, the value of the environmental change is
quantified by holding the household welfare level constant.

The approach used in such an evaluation varies depending on who holds the legal
rights to the existing state. If the affected individuals have legal rights to the existing state,
then the correct measure of welfare loss due to an undesirable environmental change is their
willingness to accept (WTA) compensation. This is the amount of money that they feel will
offset the costs they will incur and that they will accept to permit the change. If they lack
rights to the status quo, the correct measure of potential welfare loss is their willingness to
pay (WTP) to prevent the change. The WTP may be thought of as a measure of the benefit
of not being affected by the environmental change. Those who are not located at the site of
the change also have preferences that are reflected in WTP or WTA measures, though the
individual values are generally much smaller than for those closer to the site. If the
aggregate WTP for an environmental change is greater than the aggregate WTA, benefits of
the change exceed costs and those impacted could be fully compensated.
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The WTP and WTA are typically estimated by using hedonic or contingent valuation
methods and approximated by using the travel cost method. An overview of each of these
methods and relevant empirical applications are presented in ANL/EAIS/TM-24. In the
following section, hedonic methods for measuring and projecting the economic impacts of
amenities are discussed in detail. While other methods are relevant to valuing impacts that
could result from changes in risk perception, the focus here is on hedonic price analysis,
because this is the major area in which recent methodological developments have occurred.

2.3.1 Hedonic Methods

Hedonic models are an important tool for valuing environmental goods (or bads) that
are not themselves traded in markets. They provide a means of discovering the implicit
value that people ascribe to the good in a related market. Since the 1970s, hedonic models
have been used to value the impacts of a variety of disamenities on property values. Most
hedonic model applications have been to markets for single family residences, though a few
studies have also related environmental amenities or disamenities to wage rates (e.g., Herzog
and Schlottmann 1990; Hoehn et al. 1987; Roback 1982). Within this framework, perceived
risks may be treated as a disamenity that is reflected in home values and wage rates.

The hedonic approach assumes that consumers perceive goods as bundles of
attributes and that goods are available with all possible combinations of the attributes. For
housing, the relevant attributes include age, number of rooms, air conditioning, fireplaces,
neighborhood, and location. Regressing data for these attributes on price reveals the implicit
market price of the characteristics. This implicit price may be interpreted as the
representative household's WTP for an additional unit of the attribute. Hedonic models have
commonly been used to value attributes such as air pollution concentration levels, location
in flood or earthquake zones, and proximity to noxious facilities.

The development of a hedonic model for the housing market assumes that households
maximize expected utility as a function of housing attributes, including environmental
amenities and disamenities, and a composite of all other goods. The household utility
function is assumed to be quasi-concave and weakly separable. In nontechnical terms, this
implies, among other things, that housing costs are a separate subcategory of the household
budget. This utility maximization is subject to a budget constraint in which the price
function of the housing attributes is nonlinear. That implies, for example, that the value
attached to the number of bathrooms in a house may vary with the total number of rooms.

When a hedonic model is estimated for multiple markets, an inverse demand
function for an attribute, such as distance from a waste disposal facility, can be derived. In
an inverse demand function, the price of the characteristic is defined in terms of the quantity
taken. Identification of the inverse demand function is complicated by numerous factors,
such as the tendency of exogenous shift variables like income to be highly correlated with
some housing attributes. These problems are more readily overcome in multimarket
(interregional) analysis (Bartik 1988).



Hedonic estimation of area amenity and disamenity values requires the assumption
of equilibrium among regional markets when an interregional approach is used. The effects
of this assumption have been compensated for by the incorporation, by a number of authors,
of controls for disequilibrium conditions in the hedonic model. A more refined correction
incorporating migration directly in the model is discussed in Section 2.4.2.

2.3.2 Empmcal Applications

Empirical applications of the hedonic method in which the model specification is not
consistent with the theoretical base are numerous. One of the most common errors has been
the inclusion of buyer characteristics such as age, race, or education in the price function
along with the housing characteristics. In addition, many studies have overlooked the point
that since the hedonic modal is based on the household budget constraint, the dependent
variable should be housing expenditure per time period rather than the sales price. Ideally,
detailed cross-sectional, time-series data for both the good and the buyers are needed for
multiple markets. It should be noted that if households do not fully perceive the risks
associated with a characteristic, the hedonic method will understate willingness to pay for
avoidance. In addition, if an area is valued by nonresidents, WTP will be underestimated by
the hedonic method because option values are not considered.

Hedonic methods have been found to produce relatively consistent results across
locations (Freeman 1979b) in spite of the potential pitfalls in implementation. In the studies
reviewed here, no property price effects were measured further than 20 to 25 miles from the
hazard investigated. This is partially an artifact of sample design but is consistent with a
nonlinear decline in property value impacts as distance from a hazard increases. When
impacts of point, rather than area-wide, disamenities have been estimated, effects have
generally been significant within a zone of less than five miles radius (Baker 1986; Blomauist
1974; Brookshire et al. 1985; McClelland et al. 1990; Palm 1981; Schmalensee et al. 1975).

Studies of area-wide en/ironmental conditions such as crime rates, earthquake risk,
climate, access to recreation opportunities, and number of television stations have found
significant price effects. Roback's work (1982) dealing with a variety of both amenities and
disamenities is especially important because it examines the relationship between land and
labor markets and shows that environmental attributes have simultaneous price impacts in
both these markets. Generally, a disamenity will result in both lower property values and
higher wages. Most efforts to estimate economic impacts of risks or disamenities have not

jssed this issue.

Some hedonic property value studies have found no negative price effects fr
proximity to a noxious facility. These include a study that deals with nuclear power plants
in the Northeast (Gamble et al. 1978), two Three Mile Island post-accident studies (Gamble
and Downing 1981; Nelson 1981), and an analysis of the Fernald, Ohio, Materials Production
Center releases of radioactive materials (Real Estate Counseling Group of Connecticut, Inc.,
and Financial Consulting Group of Ohio 1987). In the Northeastern power plant study,
Gamble et al. noted that compensation to the local communities may more than offset any
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negative impacts. Compensation expectations may have also affected results in the Three
Mile Island and Fernald cases. A flood plain study by MacDonald et al. (1987) provided
empirical support for the hypothesis that compensation in excess of losses will increase
residential prices in higher flood-risk zones. The lack of identifiable proximity impacts in
these studies may result from the effect of compensation expectations, the fact that wage
market impacts were not controlled, or measurement error. A threshold or facility density
measure may be a more sensitive indicator of impacts.

Most of the hedonic property value studies which evaluate the impacts of noxious
facilities deal with one or a few individual communities (Baker 1986; Blomquist 1974;
Gamble and Downing 1981; Grether and Mieszkowski 1980; Harrison and Stock 1984;
Kohlhase 1991; McClellaud et al. 1990; Michaels and Smith 1990; Nelson 1981; Schmalensee
et al. 1975). These studies assume that wages rates are constant within the study area and
focus on housing price differentials resulting from proximity of a noxious facility. In general
they find that noxious facilities, including power plants and hazardous waste sites, have a
depressing effect on property values, with the effect diminishing with distance from the site.

An interregional modeling approach (using data for multiple markets) is
characteristic of much of the literature on environmental amenity valuation. This approach
controls for the effects of local environment and economic conditions (for both property and
labor markets) in evaluating the impacts of noxious facilities. To date only a limited number
of studies addressing noxious facility impacts have employed the interregional approach m
hedonic analysis. Hoehn et al. (1987) used an interregional framework to develop impact
estimates for Superfund sites and waste treatment sites based JD. property and wage data
for 285 SMSAs. This approach provides a basis for generalizing results across locations and
shows that, in addition to generating intracity price gradients, noxious facilities affect
relative price levels among cities.

Hedonic studies based on wage rates all follow the approach of using large cross-
sectional samples. The effects on wage rates of injury or fatality rates have been a major
focus (Biddle and Zarkin 1988; Brown 1980; Herzog and Schlottmann 1990; Thaler and Rosen
1976). Within these analyses, positive wage differentials for exposure to risks are clearly
documented. A few wage rate studies have examined the impacts of disamenities such as the
crime rate and air pollution indicators (Clark and Kahn 1989; Gyourko and Tracy 1989;
Henderson 1982; Roback 1982, 1988; Smith 1983). These studies have, for the most part,
found compensating wage increases associated with exposure to the disamenity.

2.4 INTERREGIONAL MARKET INTERACTIONS AND ADJUSTMENTS

Since the 1970s, studies have shown that amenities can influence location choice.
The seminal work of Sjaastad (1962) viewed migration decisions as a response to the relative
costs and benefits, including amenities, associated with alternative locations. Sjaastad
treated migration as an investment decision made to receive a higher return on human
capital. More specifically, if the discounted present value of the enhanced earnings were
greater than the marginal costs associated with the move, migration was economically
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efficient and was expected to occur. This implies that migration should serve to narrow wage
differentials between regions, as workers move from low-wage areas to high-wage areas. In
addition, migration should eventually result in a new equilibrium in the labor market where
wages are equalized across space. That migration is taking place suggests that the labor
market is not currently in equilibrium but is adjusting from a point of disequilibrium, hence
the so-called disequilibrium model of migration.

During the 1970s, economists began to recognize that amenities could generate
housing value differentials (Harrison and Rubinfeld 1978; Rosen 1974) and wage differentials
(Thaler and Rosen 1976). The simultaneous effects of amenities on both markets were
recognized during the 1980s (Henderson 1982; Hoehn et al. 1987; Roback 1982). Thus,
regional differentials in wages and property values need not be eliminated by migration if
they are compensating for amenity differentials. The equilibrium model of migration (put
forth by Graves and Linneman [1979]) argued that even if local labor and land markets are
in spatial equilibrium, migration can be affected by amenities due to the fact that they are
location-specific. That is, as demand for amenities changes with individual income or with
stage of the life cycle, migration is required to satisfy that altered demand. This hypothesis
was tested by numerous studies including those of Graves (1979, 1980), Schachter and
Althaus (1982), and Cushing (1987), with each showing that amenities play an important role
in the determination of migration flows.

2.4.1 Amenities versus Employment as Determinants of Migration

Greenwood and Hunt (1989) argued that the importance of amenities as a
determinant of migration had been overstated and resulted mainly from the failure of Graves
(1979) and other authors to consider the role played by employment growth. Specifically,
Greenwood and Hunt found that once employment growth in the region is accounted for,
amenities do not have nearly the influence on migration that proponents of the equilibrium
model suggest. However, most recently, Clark and Cosgrove (1991) found that even after
disequilibrium influences are controlled, amenities continue to display important influences
on migration behavior.

2.4.2 Relationship between Migration, Wages, and Property Values

A general model of the relationship between migration and local input prices (wages
and land prices) has yet to be developed. Attempts have been made to consider the
theoretical impact of amenities on migration while accounting for that fact that amenities are
also reflected in local housing values (Haurin 1980) or wages (Schachter and Althaus 1989).
Most recently, Greenwood et al. (1991) empirically estimated a model with migration and
interregional wage differentials jointly determined.

Evans (1990) questioned the assumption of equilibrium in models of amenity
valuation and migration. Moreover, in the absence of spatial equilibrium, regional wage and
housing price differentials do not have the interpretation of WTP for amenity improvement.
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Rather, net in-migration or out-migration will continue until equilibrium is restored, and only
then do land or labor price differentials have the interpretation of willingness to pay. A
synthesis of the interregional hedonic model with a model of migration is emerging in the
literature. The recent paper by Greenwood et al. (1991) derived willingness to pay for an
amenity by combining an interregional hedonic wage model with a model of migration. The
willingness to pay for the amenity is then defined as that wage premium (for a disamenity)
that is required to make the resident indifferent to moving or not moving. This approach
avoids the primary weakness of the interregional hedonic model, the assumption of
equilibrium.
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Author(s) Bernknopf, R.L., D.S. Brookshire, and M.A. Thayer

Date 1990

Title Earthquake and Volcano Hazard Notices: an Economic Evaluation of Changes
in Risk Perceptions

Reference Journal of Environmental Economics and Management, 25:35-49

KEYWORDS

Disamenities. Perceived risk. Tourism. Property values.

ABSTRACT

The authors examine the effects on economic activity and risk perceptions related to public
notices of earthquake and volcanic activity hazards. A survey of Mammoth Lakes, California,
property owners (1190 respondents) provides information on the risk levels people recall
perceiving at points in time related to the hazard notification process. While perceptions of
mortality risks returned to prenotice levels after the hazard notice was withdrawn,
perceptions of risks to property remained heightened.

A stock adjustment model is used to estimate the effects of hazard notices on recreational
visits to the area and investment in property, as measured by the number of annual housing
starts. Time series data for 11 western winter recreation sites were employed. In the
visitation equation, coefficients on income and hazard notices were somewhat unstable in
alternative model specifications, leading to the authors' conclusion that visitation was
unaffected by the hazard notices. For investment in new housing, hazard notices have a
significantly negative effect. Using a hedonic framework, the authors estimate that hazard
information had a significant, negative impact on property values.
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Reference Land Economics, 50:97-100

KEYWORDS

Amenities. Hedonic methods. Property values.

ABSTRACT

The impacts of a coal-fired power plant on property values are examined using an intracity
hedonic model on data for Winnetka, Illinois, and three adjacent communities. Mean
property values from 1970 census block data are used as the dependent variable, with
average number of rooms as the only measure controlling for variation in housing
characteristics. Distance measures are employed for (dis)amenities such as railroad tracks,
parks and commercial districts.

The author seeks to identify the distance from the power plant at which impacts on property
values are no longer detectable. This distance is found to be 11,500 feet. Within this
distance, residential property values increase 0.9% for every 10% increase in distance from
the power plant.
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ABSTRACT

This report assesses the potential impacts of the proposed Yucca Mountain repository on
future economic development and competitiveness of the southern Nevada economy. It finds
that the repository would reduce the competitiveness of the area by causing a 20% decline
in people's image of the area's physical environment and atmosphere.

The Growth Strategies Organization model was used to produce forecasts of the southern
Nevada economy under two assumptions. The first assumption is that steps are taken to
improve both the image and quality of life in southern Nevada, and that these steps are
successful. These steps include improvements in the labor force and quality of educational
facilities. The second assumption is that a nuclear waste repository becomes operational
during the first decade of the 21st century.

It is the difference in these projections that is used to define the potential repository impacts.
However, the basis for assuming that the repository induces a 20% decline is not documented,
nor are the other industry-specific impacts. The findings appear to be completely dependent
on these assumptions.
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ABSTRACT

This study attempts to empirically test Kasperson's theory of social amplification of risk.
This entailed gathering data through individual (student and expert) and Delphi group
methods. One hundred and twenty-eight hazard-related events selected from the New York
Times Index for the 1976-1987 time period were coded along a variety of dimensions or
variables. Covariance structure analysis (EQS) and partial least squares (PLS) analysis were
used to test the theoretical framework concerning the level or degree of social impacts of
hazard-related events. The authors report that the theory is supported by the analysis. The
scale (number of individuals and size of area affected) of the event influenced the dependent
variable of societal impacts (consisting of political and economic impacts), primarily through
the intervening variables of media coverage and public response. Perceptions of managerial
incompetence, the uumber of casualties, and the event's "signal effects" also had varying
effects on public assessments of future hazards, media coverage, and public response. The
report concludes that additional research is needed to fully clarify relationships between the
factors affecting the social amplification of risks.
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ABSTRACT

The individual decision to move between locations involves a comparison of the benefits and
costs associated with various alternative locations. This choice implies that when choosing
an optimal distance to move, the marginal benefits of a given distance will be equated with
marginal costs. One implication of a model of optimal distance is that factors which increase
marginal cost should reduce the optimal distance moved, while factors which increase
marginal benefit should have the reverse effect, increasing the optimal distance.

This model is applied to test the importance in migration decisions of labor market
opportunities vis-a-vis amenity improvements. The model is applied to a sample of
individuals who moved between metropolitan areas over the 1975-1980 period. The
individual migration data is taken from the 1980 Public Use Microdata Sample. The findings
offer support for both the disequilibrium and equilibrium models of migration. After
controlling for a wide range of personal characteristics, both improved labor market
opportunities and improved amenities increase the distance moved.
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ABSTRACT

Numerous recent studies consider the influence of one or more climatic amenities on
migration decisions. However, while major coastlines and mountains represent relatively
dramatic topographical features and would be expected to have some influence on the
decision to migrate, at least the latter has been largely ignored in the literature. The author
attempts to fill that void by incorporating an index of terrain in a model of statewide
migration flows. The empirical model specifies the migration variable as migration into
state j (1980) from state i (since 1975) divided by those migrating out of state i (since 1975).
Thus, the model explains the allocation of those who migrated and ignores those who did not
migrate, and as a result, only destination measures (for state/) need to be considered in the
list of determinants.

Among the important determinants are several measures of climate (i.e., temperature
extremes, available sunshine, wind speed, and humidity), the proximity of the states (i.e., the
distance between principal cities of the two states, and adjacency), economic opportunity (i.e.,
employment growth and income levels) and characteristics of the resident populations (i.e.,
levels of population, percent of the population in state j born in state i, and percent of
population in state j that is in the military). Also included is a continuous measure of
topography (where a value of 1 denotes the flattest local relief and an index value of 9
represents the most mountainous) and a measure of coastal access (2 denotes primary
coastal, 1 denotes somewhat coastal, and 0 denotes no coastal access).

The author considers two hypotheses. The first is that amenities (including topography) are
important determinants of migration behavior. Among the climatic amenities, temperature
extremes display the strongest influence on migration. Proximity also displays an important
influence, with greater distance deterring migration, and adjacency of the two states
enhancing migration. Economic opportunity measures are statistically important, with
employment growth strongly enhancing migration and income levels serving as a deterrent.
Finally, the measures of coastal access and terrain display the anticipated positive influence
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on migration. The second hypothesis is that amenities can be equilibrating; that is, migrants
should be observed moving from low-amenity to high-amenity regions. The latter hypothesis
is not confirmed empirically.
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ABSTRACT

The polls found that public perception of nuclear power plants in the United States did not
vary after the Three Mile Island accident. In Great Britain, public opinion changed about
nuclear power plants after the Chernobyl accident, yet one year later the results were similar
to those before the accident. When asked questions about safety, the British supported
building nuclear power plants before Chernobyl, then support decreased during the Chernobyl
incident, and support returned to normal a year later. In the same time period, the number
of people opposed to nuclear power plants being built five miles from their house increased
in the United States. The major conclusion of this article is that any changes of opinion that
occurred were only temporary.
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ABSTRACT

During 1988, conventions and trade shows drew 1.7 million people to Las Vegas and added
over $1 billion in gross revenues to the economy. Although the authors indicate that a study
by Titus for the Nevada Nuclear Waste Project Office did not find negative impacts on
convention activity from Nevada Test Site nuclear activity, they investigated the possibility
of effects from the proposed high-Wei waste repository. The authors surveyed both
convention attenders and planners to assess the sensitivity of their decision making to
perceived risks of a repository.

With convention attenders, a survey was used that explored the role of environmental
conditions, city image, and noxious facility proximity on attendance decisions. Respondents
included 600 members of six national associations that had recently met in Las Vegas. The
likelihood of attendance at the next meeting was significantly related to environmental
conditions for members of three of the organizations. Scores based on the respondents'
images of each city were significantly related to meeting attendance for the entire sample.
When asked if they would change a tentative decision to attend a convention if they learned
that a repository lay within 100 miles of the city, 23% indicated that they probably or
definitely would not attend.

A sample of 153 meeting planners was surveyed regarding the possible effect of various
repository activity scenarios on meeting location decisions. The scenarios varied both risk-
related events and patterns of media coverage of repository activity. Even in the case of an
accident-free, ten-year history of repository operation, 30% of planners indicated that they
would lower the rank of the host city in choosing a location. With a scenario of recurrent
events and media amplification, 48% indicated they would exclude Las Vegas from
consideration.
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ABSTRACT

In order to use interregional wage and property value differentials as a reflection of amenity
valuation, the assumption of equilibrium is imposed. If this assumption is valid, then
implicit price estimates also reflect willingness to pay. However, if a region is in
disequilibrium, then the equality between the implicit price estimate and the marginal
willingness-to-pay is not found. Rather, amenities will be overvalued in regions where
out-migration is occurring, while they are undervalued when in-migration is occurring. This
paper reviews the relevant research to determine whether the assumption of equilibrium is
valid.

In considering the available evidence, the author argues that while gross migration flows in
and out of a region are highly correlated, they are not in fact equal (a requirement for
equilibrium). Thus, positive or negative net migration is taking place. Second, the author
cites evidence that migrants are drawn to moderate climates and away from temperature
extremes. This is inconsistent with the notion of equilibrium, since wage and property values
would compensate for such disamenities in the presence of equilibrium, and no net migration
would occur.

When a region is in disequilibrium, regional adjustment in employment and population to
different equilibrium values is found empirically to be small. This suggests that although
there is adjustment toward equilibrium when a disturbance occurs, that adjustment is far
from instantaneous. The paper concludes by arguing that there is little support for the
contention that regions are in equilibrium and that, as a result, interregional differences in
wages and property values need not represent utility differences.
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ABSTRACT

Six reasons are given why "disagreements between the public and the experts need not be
interpreted as clashes between actual and perceived risks."

The first reason is that misconceptions exist about differences between "actual" and
"perceived" risks. Actual risks exist, but no one can measure them exactly. Perception is
involved in everything a person knows about the risks. The experts try to be objective, but
even what people generally call "actual risk" is partially determined by scientific judgment.
Being objective means an expert could reach the same conclusion using the same procedure
as another expert and not be influenced by their views or interests (values).

The second reason is that there are differences in the use of language between lay people and
experts. Semantics play an important part in misunderstandings. Words such as "risk,"
"voluntary," and "exposure" may have different meanings and implications for experts and
population subgroups.

The third reason is that lay people and experts are addressing different problems. Risks are
never accepted for their own sake but are considered in terms of benefits and costs of
alternative options. The option with the highest risk may have more benefits and therefore
may be chosen over a lower-risk option. Even if the facts can be agreed upon and people
share similar values, the acceptability of risks still may not be agreed upon because people
deal with problems "with different sets of alternatives or a different set of relevant
consequences."

The fourth reason is that arguments about substance are confused with arguments about
form and vice versa. When people not involved with the "risk community" try to argue, they
either "may try to master the technical detail, or they may concentrate on monitoring and
shaping the risk management process itself." Since the latter is easier for nonexperts, they
tend to argue about the method of study rather than the findings. Criticism of scientific
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assessments may be used as a delaying tactic or as a strategic method of shifting the ground
of debate.

The fifth reason is that disagreements about what is feasible occur between lay people and
experts. Experts criticize lay people for putting all their efforts toward "misdirected" risk
issues. One reason for this misdirection of effort is that people need to feel they can make
a difference. If a large risk exists and people feel that they cannot take "effective action,"
then they will focus on smaller risk issues.

The sixth reason is that the facts are looked at differently by experts and lay people. Lay
people may receive all their information from the experts yet see the facts differently. This
difference occurs because the message did not "get through intact."
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ABSTRACT

Responses to surveys of Nevada residents, Southern California residents, and the U.S.
population conducted during the fall of 1989 are summarized here. Similarly strong concern
about the environmental effects of technology was found in all three surveys. Comparisons
of nuclear waste-related activities to other technologies indicated that the nuclear activity is
"most feared and least acceptable."

Though females rated risks of the repository program higher than males did in all three
surveys, no other demographic characteristics were clearly linked to risk perception.
However, there is a high degree of association between opposition to nuclear power plant
construction and opposition to the repository. A majority of all respondents opposes
construction of new nuclear plants. In evaluating various aspects of the physical risks of
repository operations, there was evidence in all three surveys that the majority considers the
risks to be moderate to high.

Nevada residents showed strong support for the State's opposition to the repository siting at
Yucca Mountain. Almost three-fourths favored opposition even if it means losing potential
repository benefits. Their support for the State's policy is based on concern about health
effects, equity issues, fear of economic impacts, and distrust of DOE management capability.
The percentage of Nevadans feeling that repository siting could not be successfully opposed
has declined by 35% since 1987, to 53%.
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ABSTRACT

Since the early work of Charles Tiebout, residents have been shown to "vote with their feet,"
moving between various local jurisdictions to that location which best serves their
preferences. This paper extends the Tiebout model to an analysis of the decision to move, the
decision to depart a metropolitan area, and the decision to enter a metropolitan area. These
individual decisions should be influenced by personal characteristics, characteristics of the
metropolitan area, and determinants of the urban fiscal structure.

The paper uses data from the 1980 Public Use Microdata Sample. All three decisions are
found to be sensitive in varying degrees to the fiscal characteristics of the metropolitan area.
The strongest role is played by expenditures in the decision to depart a metropolitan area.
Specifically, spending on education and parks and recreation tend to reduce the likelihood
of migration out of a metropolitan area, while expenditures on welfare and police and fire
have the opposite effect, increasing the likelihood of movement out of a metropolitan area.
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ABSTRACT

Migration within an equilibrium context implies that even if regional labor markets are in
equilibrium, households may still be motivated to move. This migration may be motivated
by two factors. First, a change in life stage may change an individual's demand for non-
traded amenities which are site-specific. Second, a change in income may have a similar
impact on such demand. Both events require a move in order for demand to be satisfied.
This paper hypothesizes that migration is age-specific and may be race-specific as well, due
to the differences in income levels between the races.

The author uses net migration rates for 137 SMSAs over the period 1960-1970. Economic
opportunities are measured by income levels and by unemployment rates in the metropolitan
area. Climatic amenities are measured by hot and cold temperature extremes, temperature
variation, wind speed, and humidity. The findings show that amenities increase in
importance as individuals age. Young migrants of both races are more interested in moving
to areas with lower unemployment rates and higher income levels than are older migrants,
who value less temperature variation and less humidity. In addition, climate appear to be
relatively more important to whites as compared to blacks.
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ABSTRACT

The disequilibrium approach to migration stems from the early work of Sjaastad, in which
workers migrate in response to gains in real earnings over space. Locations with relatively
high real income should experience lower out-migration and higher in-migration. The
equilibrium approach argues alternatively that growth in income may result in enhanced
demand for location-specific amenities. For example, an increased demand for recreational
amenities may result in greater demand for good climate, which is necessary for enjoyment
of outdoor recreational amenities. If income differentials between regions are compensating
for the amenity mix, then no relationship between income levels and in- or out-migration
necessarily exists.

The author uses gross in- and out-migration rates for 49 SMSAs for whites, by age groups.
The data cover the years 1965-1970. Only 42 SMSAs have complete data for nonwhites.
Independent variables include average income and unemployment rates for each of the age
groups considered. Also included are five measures of climate: annual temperature variance,
annual average wind speed, annual average humidity, average annual cooling degree days,
and average annual heating degree days.

The findings for white males show that climate is an important determinant of in- and
out-migration. Some amenities are normal (i.e., demand rising with enhanced income) and
others are inferior (i.e., demand falling with income growth). In addition, there appears to
be a life-cycle effect, with older migrants responding differently from younger migrants,
although no consistent pattern emerges. When considering income, out-migration appears
to be significantly enhanced by high income levels, while in-migration is not effected
significantly. This is inconsistent with the disequilibrium model. High unemployment rates
do not significantly influence (and actually reduce) out-migration for those of ages 25-34. In
considering nonwhites, it is found that they are more responsive to differential economic
opportunity than whites. Climate appears to have a similar influence on nonwhites as it does
whites. Sex differences are found to be relatively minor, with climate affecting both groups
almost identically.
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An examination of manufacturing wage growth provides additional evidence in support of the
role of amenities. High-amenity locations should experience lower than average wage growth,
since amenities should enhance in-migration and lower out-migration. Low-amenity locations
should experience higher than average wage growth. An examination of the 49 SMSAs
examined above shows that high humidity levels and high wind speed (low-amenity locations)
significantly increase manufacturing wage growth.
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ABSTRACT

Since the early 1960s, migration has been viewed in the context of individual search for
utility maximization. Migration occurs so long as the marginal benefits of a move exceed the
marginal costs. However, the focus of early research was relatively narrow, emphasizing
improvements in labor earnings as the primary benefit. This paper generalizes the utility-
maximizing framework to consider the importance of goods that are not traded (i.e., site-
specific). Nontraded goods include such factors as local climate and environmental goods.
It is the hypothesis of this paper that there is a demand for nontraded goods, and if that level
of demand changes, then the new level of demand can be satisfied by migration.

The paper develops a theoretical model in which the probability of migration depends on
several factors: these include (1) the divergence between desired site-specific goods and the
actual levels consumed at the present site and (2) the full cost of moving. The former may
change as a result of changes in demand for these goods (e.g., important events in a family
such as birth or graduation of a child, divorce, etc.), or changes in local supply (e.g.,
improvements in school systems).

The data come from the Panel Study of Income Dynamics. The probability of migration from
one year to another is hypothesized to be a function of market discrimination factors (which
limit choices and reduce expected benefits from a move), nontraded good demand shifters, and
factors which affect migration costs. The model is estimated for two time periods, 1970-1971
and 1971-1972. In general, the findings support theoretical expectations. Variables which
limit opportunities reduce the likelihood of migration (e.g., sex of household head); variables
which alter the demand for nontraded goods (e.g., changes in family composition) increase
the likelihood of migration; and factors which increase the cost of migration (e.g., the
presence of children in school) reduce migration probability.
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ABSTRACT

The authors argue that if migrants weigh the expected benefits against expected costs in
their location choice, then one must consider the role that information plays in those choices.
Specifically, one can consider the differences that exist between a migrant who possesses
perfect information as compared with one whose information is imperfect. In the perfect
information world, characteristics of all possible locations are known by potential migrants.
Hence, utility levels are everywhere equal, since migrants will move in response to utility
differentials which generate utility-equalizing land rent differentials (i.e., higher rents in
regions with better amenities). Determinants of migration in this framework include
life-cycle changes (e.g., graduation from college) which cause a change in demand for
amenities. Alternatively, changes in the supply of an amenity in a location (such as an
increase in the crime rate in a neighborhood) can also lead to migration.

By comparison, imperfect information implies that perceptions about different locations
evolve over time, and, as a result, adjustments to new equilibria may take considerable time.
These changing perceptions may take the form of discoveries about characteristics of a
particular location which alter the perceived benefits or costs (e.g., the discovery of gold in
California) or slow information transfer (e.g., information about superior amenities may take
time to be fully perceived by migrants). To the extent that information is not available about
the amenity differences in different regions, utility levels may differ because local land rents
are not compensating.

An empirical test of the existence of complete information about amenities in a particular
region rests on whether amenity differentials affect migration. The authors propose to use
local rents as an approximation for amenities and point to several advantages of such an
approach. The primary advantages are econometric. Since all perceived amenity differentials
that matter to migrants will be reflected in rent differentials, one need not be concerned
about whether all important amenities have been included in the model if land rent is
included. In addition, problems with colinearity between various amenities (e.g., crime rates
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and museum availability may be highly correlated) are avoided when one measure of
amenities is used.

The empirical model considers net migration for 137 metropolitan areas over the period
1960-1970. Explanatory variables include metropolitan-area-wide unemployment rates,
median income levels, and median rent. The findings show that the unemployment rate is
unimportant, whereas migrants motivated by income move toward high-income regions.
Finally, migrants appear to move toward high-rent areas. This implies that the assumption
of full information is supported empirically since higher rents must imply higher amenity
levels.
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ABSTRACT

Since the late 1970s, amenities have been recognized as one possible motivation for migration
behavior. In addition, demand for amenities should rise with income if such goods are
normal goods, and amenity demand should also depend upon an individual's position in the
life cycle. The work of Graves supports this contention in two ways. First, when labor
market opportunities are controlled, amenities remain important determinants of migration.
Second, age, which is one indication of position in the life cycle, also appears to be an
important factor as older households are more concerned with amenities than those that are
younger. This paper challenges this contention, arguing that the case for the importance of
amenities in the migration decision is overstated.

If labor market opportunities are correlated with amenities, then improper control of labor
market opportunities will attribute more importance to amenities than is warranted. The
authors propose to measure economic opportunities using- endogenously determined
employment growth in a region, as opposed to the unemployment and income measures used
by Graves.

A unique data source employed in this paper is from the Social Security Continuous Work
History Sample covering the years 1958-1975, and a separate migration equation is estimated
for each year of the sample. Migration is measured by employment migration. Among the
determinants of migration are income, employment growth, and amenities measuring climate.
With employment growth included in the equations, amenities are typically unimportant
statistically, whereas wage rates and employment growth are found to be statistically
important. When employment growth is excluded, the amenity variables perform a little
more strongly, although support remains weak. The authors conclude that the case for
inclusion of amenities as a motivation for migration is weak at best.



Author(s) Greenwood, M.J., G.L. Hunt, D.S. Rickman, and G.I. Treyz

Date 1991

Title Migration, Regional Equilibrium, and the Estimation of Compensating
Differentials

Reference American Economic Review, S2(5):1382-1390

KEYWORDS

Migration. Amenities.

ABSTRACT

The insights of interregional hedonic models rely on the assumption that regional labor and
land markets are in equilibrium. If equilibrium can be assumed, then implicit values on
regional amenities can be derived from regional wage and land price differentials. By
contrast, if a region is not in equilibrium, then either in-migration or out-migration will affect
the local wages and property values, thereby distorting implicit value estimates. Alan Evans
has questioned whether equilibrium can be defended in light of empirical data which show
that the speed of adjustment to a new equilibrium is slow.

This paper considers the issue of compensating differentials in a migration framework. The
empirical model uses data for the period 1971-1988 for 50 states and Washington, D.C., and
estimates a relationship between migration rates and relative expected income while
controlling for the influence of amenities. Since regional equilibrium implies that area net
migration is zero, the authors can equate the estimated migration equation to zero, solve for
income, and thus determine the hypothetical level of income that would compensate for the
amenity level in the area. That level of income can then be compared with the actual level
of income for the region to determine whether that region is in equilibrium. The findings
suggest that there is little support for the assumption of equilibrium. Amenity-rich states
tend to overcompensate workers and amenity-poor states tend to undercompensate workers,
and implicit values are distorted. The authors then examine the extent to which the
identified problem leads to faulty conclusions. A quality-of-life index (QOLI) is estimated
using actual income compensation and the hypothetical level implied by equilibrium. The
QOLI comparison shows that the erroneous assumption of equilibrium leads to
misclassification of regions as high- versus low-quality-of-life areas in very few instances.
The authors conclude that while the assumption of equilibrium is not justified, the errors
generated by the assumption appear to be relatively minor.
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ABSTRACT

The author focuses on the gap between public and expert assessment of risks. This gap is
a problem for two reasons: it results in less-than-optimal expenditures of funds to reduce
risks, and it precludes the construction of socially advantageous facilities. The author
suggests that differences in the ways the public and experts assess risks and the level of
public participation in risk policy decisions are the causes of this gap. She cites past surveys
and earlier work to show both a decline in public deference to expert and government opinion
and policies and a corresponding increase in public action and desire for participation in
policy making. The article concludes with a discussion of the important role of feelings of
personal control as an element in risk perceptions and suggests ways to enhance public
participation.



62

Author(s) Henderson, J.V.

Date 1982

Title Evaluating Consumer Amenities and Interregional Welfare Differences

Reference Journal of Urban Economics, 21(1): 32-59

KEYWORDS

Wages. Amenities. Regional welfare differences.

ABSTRACT

In theoretical models of systems of cities, one of the important determinants of city size is the
mix of amenities at the city location. The value of a city's amenity endowment can be
inferred from the wage premium that exists for that city. Cities with good amenities should
offer lower real wages than amenity-poor cities. Thus, welfare differences can exist if after
accounting for cost-of-living and amenity differentials, various regions offer different wages.
Numerous other authors suggest that these nominal wage differentials represent equal real
wages, that is, the differences merely represent differences in the cost of living. The author
shows in this paper that when amenities and cost of living are considered, wages are not
found to be equal. Rather, real wages and hence welfare is found to be higher in the south
and lower in the north. This is consistent with the observed direction of migration flows.

The author first establishes the conditions under which wage differences can be used to value
amenities in a particular location. If average amenity levels for a city are considered (e.g.,
the average level of air quality), then the average cost of living for that city must also be
controlled for the wage premium to reflect the value of the amenity. The empirical model
makes use of the May 1978 Consumer Population Survey. The survey contains information
on individual male wage earners for 24 SMSAs and consolidated metropolitan areas.
Amenities considered include murder and burglary rates, percentage of available sunshine,
mean July temperature, miles of beach per 100,000 population, city-wide unemployment rate,
and percentage of population over 25 years with a high school diploma. In addition, city
population is included as a proxy for other city-size-related amenities, and variables
representing broadly defined census regions are included to capture regional welfare
differences. Average cost-of-living differences are controlled using the Bureau of Labor
Statistics Family Budget Indices. Findings are robust regardless of whether wages are
expressed in before- or after-tax terms and regardless of the way in which cost of living is
controlled. Controlling for cost-of-living differences between cities, wages increase as
amenities fall and rise as amenities are reduced. Moreover, regional differences in welfare,
as reflected in real wage differences after controlling for amenities, are found to be consistent
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with observed migration flows. Real wages are relatively higher in the South and West and
lower in the North and Midwest. This real wage differential is strongest for workers who are
young and educated.
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ABSTRACT

The authors examine the degree to which market valuations of workplace safety correspond
with workers' willingness to pay for risk reduction. Both wages and propensity to change
employment are estimated as functions of human capital and labor market control variables
and risks (measured by fatal injury rates). A sample was drawn from the 1970 Census
microdata of 4,511 white males employed in manufacturing in 1965, and these data were
used to estimate the industry-switching equation. The wage equation was estimated on a
subgroup totahng 2,954, limited to those who had not changed employment between 1965 and
1969.

Based on the wage equation, risk-compensating differentials comprise 1.9-2.5% of wages.
Based on the industry switching equation, the differential required for risk acceptance is
2.8-5.7% of wages. From these differences in estimates of risk value, the authors conclude
that the market estimates understate workers' willingness to pay for risk reduction. The
possible effects on the findings of eliminating marginal workers from the wage equation is
not discussed.
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ABSTRACT

This study examines the interaction of wages and rents in the valuation of interregional
differences in amenities. Hedonic models of wages and property values are developed within
an interregional equilibrium framework to estimate the net differential attributable to
amenity differences among locations. The 1980 Census Public Use Microdata Sample
(PUMS) data are used, with a sample size of 34,414 housing units and 46,004 workers in 285
SMSAs. A flexible functional form was employed in the estimation.

Among the 16 measures of (dis)amenities included are water pollution dischargers, Superfund
sites, landfill waste, and hazardous waste disposal sites. While only the number of water
pollution dischargers showed the intuitively expected negative effect on property values and
positive effect on wages, all show a net negative impact. Thus, the disamenity effects of these
activities are capitalized into regional markets.
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ABSTRACT

The authors present a theoretical framework for explaining the gap between the levels of
certain risks, as measured by technical experts, and the much greater public concern and
reaction to those risks, with resultant social and economic impacts. They suggest that
psychological, social, institutional, and cultural processes are involved in such social
amplification of risks. The framework focuses on both the communication of the risk event
by various parties and the resulting risk-related behavior, which produces a variety of
spreading secondary social, political, and economic impacts. Media and social communication
channels, individuals' heuristics and values, signal value characteristics of the event, and
stigmatization are also considered important parts of the social amplification process. The
authors conclude with a discussion of the value of this conceptual framework and steps to its
empirical testing and theoretical development.
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ABSTRACT

This study explores relationships between plans to move from the Los Angeles area and
perceptions of earthquake threat. A recursive block variable model is estimated using 1977
survey data for a representative sample (n = 1450). The dependent variable, the intensity
of plans to move, is regressed on a group of objective risk measures, individual and household
characteristics, community attachment measures, and variables related to earthquake risk
perception. The latter includes measures of threat awareness, past experience of quakes, and
coping measures such as insurance purchase.

Household- and community-related variables had the strongest relationships to moving
intentions. Objective risk measures did not increase plans to move and the threat awareness
measures increased it only slightly. Those who were most fearful of earthquakes were less
likely to consider moving, but in general, those with more information about risks and a
greater sense of personal risk were more likely to be considering a move.
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ABSTRACT

Property value effects of placing existing hazardous waste sites on the National Priorities
(Superfund) List are examined in this study. Housing sales from 1976-1985 in Harris County
(Houston area), Texas are analyzed in a hedonic framework. This time period was selected
for analysis because it brackets the 1980 start of the ongoing effort to identify and
characterize the most hazardous sites. Ten sites in Harris County had been listed as of June
1986.

The author estimates a log-linear hedonic model, including distance and distance squared to
the nearest waste site; a vector of housing characteristics; a vector of neighborhood
characteristics, including average family income; and a time dummy. In comparison to the
1975 and 1980 data, the 1985 estimates indicate the development of a significant price
premium for distance from a hazardous waste site. Housing prices increase, at a decreasing
rate, up to 6.2 miles from the Superfund sites. The robustness of the results is demonstrated
by several different model formulations and different treatments of the distance variable.

Property market impacts did not vary with EPA ratings of the severity of the risks at each
site. Analysis of one site that had been partially cleaned up, however, showed an absence
of distance-related price effects. The author tentatively concludes that site remediation
eliminates the property value impacts.
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ABSTRACT

In 1987, the Nuclear Waste Policy Act was amended to authorize DOE to determine whether
Yucca Mountain, Nevada, is a "geologically sound and technically feasible" site for a
repository. Nevada is officially opposed to the repository and is doing all it can to disqualify
Yucca Mountain on the grounds of unacceptable risks. There is also fear that economic
activities will be affected if Nevada is stigmatized as a "nuclear wasteland." As part of a
larger program to address these concerns, the authors investigate relevant public attitudes
in Nevada and nationwide.

Telephone interviews were conducted with 1201 respondents in the U.S. sample and 1001
respondents in the Nevada yample. The response rate was low, limiting generalization of the
results to the Nevada population or nationwide. The authors still feel the information
provides "insight into the nature of perceptions and attitudes toward the repository." The
survey consisted of five different elements, which are (1) view of the repository, in terms of
feasibility and desirability; (2) risk perceptions, in terms of characteristics of risk, sources of
risk, and the likelihood of accidents; (3) voting behavior, in terms of attitude toward
repository, influence of perceived risk, and importance of legal control; (4) willingness to
accept compensation, in terms of impact on voting behavior and importance of perceived risk;
(5) risk-induced behaviors, in terms of attendance at conventions, retirement decisions, and
industrial and professional relocation decisions.

The view of the repository among Nevada respondents was slightly more positive than for the
U.S. as a whole, but only a minority saw Nevada as the best or safest location. Nevadans
viewed repository risks as more serious than those for the nuclear test site. About a fifth of
respondents to both surveys rated repository risks a "10" on a 10-point scale, however the
percentage of Nevadans rating risks a "1" was twice that for the U.S. survey. Women rated
the risks more highly in both surveys while other demographic characteristics were unrelated
to risk perception. The survey findings are consistent on siting the repository, with Yucca
Mountain being the most favored of the three candidate sites and nearly half the respondents
opposing any of the sites.
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A connection was found between perceived risk and the willingness to accept compensation
for repository siting. Among those perceiving low risks, more than half in each survey would
accept compensation. In the medium risk perception group, slightly less than 30% would
accept compensation. If the perceived risk was high, few respondents (10-15%) would accept
compensation. Over 50% in both surveys agreed that a repository located within 100 miles
of an area would make that place less desirable. Slightly more than 40% of the people
claimed that they would be less likely to attend a convention that was located within a 100
miles of the repository. The national survey showed more people not wanting retire within
103 miles of the repository (66%) than did the Nevada survey (57%). Over 40% of both
samples indicated that they would alter retirement plans to avoid moving near a repository,
even if the change cost them $5000.

The results show that people are opposed to having the repository in Nevada and, until the
repository is safe enough, people's opposition and concern are not going change. Once the
risk is perceived as low, then people will be more willing to accept compensation as "an
appropriate policy tool for facilitating its siting." It is still unknown as to whether the
repository will deter people from visiting or moving to Nevada.
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ABSTRACT

The authors present and contrast two models of individual choice concerning the Nevada
nuclear waste repository: a benefit-cost model reflecting the DOE position and a risk
perception model corresponding to the State of Nevada position. These models are tested
with data from two telephone surveys of 1201 U.S. households and 1001 Nevada residents.
Although empirical support is shown for both models, the risk perception model predictors
are reported as having more impressive effects on willingness to vote for the repository. The
authors conclude that confidence in DOE's ability to manage the facility, with the resultant
decrease in perceived risks (especially to future generations), are important prerequisites to
increasing acceptance of the repository. Compensation through monetary payments only
increases support for the repository by individuals with low-risk perceptions regarding the
project. The authors conclude by discussing changes in institutional relationships and siting
procedures which could reduce opposition to the repository.
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ABSTRACT

The authors used survey and interview techniques in order to develop an understanding of
the convention planning and decision process and the effects of changing risk perceptions on
site selection for a convention. A number of assumptions are employed in the evaluation of
the survey responses using ANOVA techniques. The authors recognize that these
assumptions create a more or less static model of what is essentially a dynamic market. In
interpreting their findings, they clearly recognize the limitations of their approach and the
tentative character of their results.

The range of potential negative impacts on convention and meeting activity levels depends
upon the severity of the scenario analyzed and the extent of the news coverage associated
with any accident related to the repository. The best case scenario for repository
construction, with little or no negative news, produced a decline in convention activity of
between 3% and 28%. In the worst case scenarios, with major accidents and wide news
coverage, convention activity would decline by between 39% and 68%. These findings are
preliminary, due to the static information provided by the research design and the limited
number of convention planners surveyed. The authors recognize these limitations and
weaknesses and are cautious concerning the extrapolation of these results without further
work.
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ABSTRACT

This study examines the potential for a high-level nuclear waste repository to stimulate
adverse economic impacts in Las Vegas and in Nevada as a whole. The authors expect
impacts on tourism, retirement decisions, business location decisions, and convention
planning to develop from perceptions of risk and from stigmatization.

A series of surveys were conducted to study imagery and preferences and to link imagery
with choices. Three studies were conducted to elicit information about preferences between
selected cities and states as potential vacation sites, job locations, and retirement locations.
A separate survey of business executives was conducted to explore their preferences between
cities and states for purposes of either opening a new business or relocating their current
business.

Survey respondents were asked for images they associate with each city and state considered
and then were asked to rank these images. Finally, they were asked to provide a separate
ranking of cities and states as choices for vacation, retirement, or job sites. The authors
developed a summation mechanism that aggregates the preferences across cities and states
to predict location choices indicated in the surveys. The overwhelmingly negative imagery
associated with the nuclear waste repository is projected to cause adverse economic impacts
on the economy of southern Nevada.



74

Author(s) McClelland, G.H., W.D. Schulze, and B. Hurd

Date 1990

Title The Effect of Risk Beliefs on Property Values: A Case Study of a Hazardous
Waste Site

Reference Risk Analysis, 20(4):485-497

KEYWORDS

Perceived risk. Property values. Hazardous waste.

ABSTRACT

Properly value impacts are estimated for residences near a Los Angeles area landfill, before
and after landfill closure. The landfill, which was originally planned for conversion into a
golf course and park, is presently on the National Priorities (Superfund) list.

Expert assessments of landfill health risks are reviewed and compared to residents'
judgments of the risks. While experts indicated that major present or future health problems
due to the site are unlikely, residents' perceptions showed a bimodal distribution. At the
high end, risks were perceived as equal to those of smoking a pack of cigarettes daily. Half
of the respondents believed that health risks had declined after the landfill closed, though
no remedial action had been taken. Proximity to the landfill, having higher income, being
female, having children at home, having more education, smelling odor, and exposure to
information about the site were all significantly related to greater concern with health risks.
Perception of odor, which is correlated with distance, explained over half the variation in risk
assessment.

Sales price and structural data for 178 homes near the landfill are used in a hedonic analysis
of property values for 1983 through 1985. Aggregate measures of perceived health risk before
and after site closure were constructed for small neighborhoods and incorporated in the
model. The proportion of the neighborhood perceiving health risks as "high" was found to
significantly lower property values. The change in risk perception after closure of the site
reduced the property value loss by about half.
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ABSTRACT

The theory of "cognitive dissonance" leads the authors to hypothesize that people will tend
to alter their attitudes to make them more consistent with facts that confront them. A
randomly selected group of 148 residents of Vienna were surveyed as to their perception of
the risks of a gas works, district heating facility, oil refinery, mental hospital, nuclear reactor,
prison, and airport. The respondents were then grouped into those residing near and far
from the nuclear reactor, near and far from the district heating facility, and a control group.
Those residing near the reactor rated its risks significantly lower than did those living far
from it. All of the groups rated the nuclear reactor as the most risky technology except those
living near it, who rated the oil refinery and airport as more risky.
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ABSTRACT

Mazur and Hall examine factors affecting response to hazard-related information. They
believe that psychological explanations of hazard response are deficient in two ways. The
first deficiency is the failure to include "social influences of friends, family, fellow workers,
respected public officials, and the mass media." The second deficiency is the failure to
consider that "risk perceptions may form afterwards, as part of the ex post facto rationale for
one's own behavior, being an effect rather than a cause of the response." Mazur and Hall
create a model which includes both measured risk of the hazard and social influence and
treats both as determinants of response to hazard and biased perception of risk.

During 1986-1987, a group of homes in Onondaga County, New York, were selected for
measurement of radon levels. Homes with measurements above EPA guidelines were
retested and all home owners were advised of the results. Later a questionnaire was mailed
to learn the home owners' responses to the information about radon levels in the 204 homes
that were tested. Questions covered the owners' information-seeking and actual or intended
remediation efforts.

The results are consistent with the authors' model of response to hazard. There is a strong
and significant correlation between the measured radon level and behavioral responses. This
correlation exists for information seeking, taking remedial action, the intention to take
remedial action, and reporting of specific concerns about radon.

Mazur and Hall believe that people can obtain a clear impression and respond appropriately
to a proximate hazard. If the hazard is distant or diffuse then bias will be more prevalent
and it is more likely that people will conform to the social influences surrounding them, such
as friends, public officials, and the mass media.



77

Author(s) Michaels, G., and V.K. Smith

Date 1990

Title Market Segmentation and Valuing Amenities with Hedonic Models: The Case
of Hazardous Waste Sites

Reference Journal of Urban Economics, 28:223-242

KEYWORDS

Amenities. Hazardous waste. Hedonic methods. Property values.

ABSTRACT

In large heterogeneous housing markets found in metropolitan areas, there are housing
submarkets which may not be adequately characterized by a single hedonic price function.
Since realtors act as middlemen in housing markets, an effort was made to develop a
classification of the 85 suburban Boston communities into consistent groups by several
realtors. A consensual grouping (by two realtors) of the towns into four classes is used as a
basis for the submarket analysis.

A log-linear model is estimated using ordinary least squares (OLS) for 2182 home sales that
occurred between 1977 and 1981. Prices are deflated to 1977 dollars and a time-trend
variable and neighborhood characteristics are included as controls. Hazardous waste site
impacts are measured by distance to the nearest hazardous waste site and an interaction
term to capture the effect of the timing of hazard identification on prices.

Results of the full sample estimation are generally significant and consistent with previous
studies. Distance from hazardous waste sites increases home values, and more so after the
sites are publicly identified. When the submarkets are estimated separately, signs and
significance levels on some variables differ both from the total sample and among
submarkets. This is true for housing and neighborhood characteristics as well as the
hazardous waste site measures. Application of the Brown-Durbin-Evans cusum of squares
test revealed parameter instability that did not correspond exactly to the submarket divisions
derived from the realtors' ranking. However, most coefficients were found to differ
significantly in value across submarkets.
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ABSTRACT

In 1977, the Harris Poll found that those who supported nuclear power plants outnumbered
those who did not by 3 to 1. In 1978, the numbers declined to 2 to 1. In 1979, after the
highly publicized Three Mile Island (TMI) accident, the number of people supporting nuclear
power declined somewhat. However, the majority of people still supported nuclear power.

Within one week's time almost everyone had heard of the accident at TMI, but the majority
did not view the media as handling the situation well. Forty-seven percent of the people felt
the government did a good job of handling the situation. As many as one out of every four
people felt the press exaggerated the danger. Forty percent of the people felt the media was
"opinionated and emotional," while 38% felt the media were "basically factual and objective."
Despite the negative attitudes toward the media, half of the people felt they were "somewhat
informed" and 23% felt they were "well informed."

Nine months after the accident, the gap between the number of people in favor of nuclear
power and those who oppose it declined to 12% ("half of what it was before the accident").
Two reasons were given for this "mild long-term reaction." One reason was that since no one
was hurt in the accident, it made some people look more favorably upon nuclear power, while
others believed that it was just by luck that more didn't happen. The second reason given
for the mild reaction attributable to the Three Mile Island experience was that the trend
against nuclear power was already increasing before the accident occurred.

The polls show that the accident did not alter people's view of nuclear power plant safety.
Twenty-one percent felt the plants were "very safe," 46% felt the plants were "somev/hat
safe," and 30% felt the plants were "not so safe." Those believing the that the plants were
"not so safe" only increased by 2% from October of 1978 to immediately after TMI.
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ABSTRACT

This report identifies the points of origin of major migratory flows to Nevada and specifically
to Clark County. Within the group of in-migrants, the characteristics of retirees and near-
retirees (age 55 and older), military retirees, and seasonal migrants are examined in detail.
These groups are emphasized because of their external (to Nevada) sources of income.
Migration trends are described in detail and projections provided through 2025 and even 2050
for military retirement.

Between 1975 and 1980, in-migrants to Clark County outnumbered persons remaining in-
county and they outnumbered out-migrants by more than two to one. The ratio of in-
migrants to out-migrants increases with the age of the cohort studied. California was the
major source of in-migrants (22.8%), with the next largest group coming from foreign
countries. Retirees make up a disproportionately large share of the California migration flow.
Nonlocal income accounts for 10.7% of total income in Clark County, and 66.9% of it is
received by persons 55 years and older.

Data from the 1980 Census Public Use Microdata Sample (PUMS), from Census Bureau
surveys and population projections, from the Internal Revenue Service, and from the
California Department of Finance provide the basis for this analysis. These data are
presented in tabular summaries by age cohort, income category, state of origin, etc.
Projections of future migration are developed from these data based on scenarios or
extrapolation of current rates. While Department of Defense information is used to project
military retirement, this analysis is not tied to the overall analysis of retirement-related
migration based on PUMS data. While not stated in the report, the military retirement
model covers migration that is apparently also included in the general migration projections.
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This report concentrates on descriptive summary and presentation of demographic data. It
demonstrates that income from nonlocal sources is a small but potentially increasing
proportion of total Clark County income. In-migrants of all ages are more likely to
participate in the labor force than their Nevadan counterparts, so it is not clear whether the
attraction to Nevada is primarily economic or amenity-based.
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ABSTRACT

The author notes the significance and prevalence of locally unwanted land uses, or LULUs,
and the fact that many LULUs are unpopular because of their low-probability, high-
consequence (lp/hc) risks. He suggests that LULUs occur because the costs of a facility are
experienced inequitably by its proximate neighbors, while its benefits are shared over a much
wider area. Land-use planners and political decision-makers do not typically employ lp/hc
risk analysis in their work with LULUs for a variety of reasons, including the perceived high
degrees of uncertainly regarding the probabilities in the model and the inability of lp/hc risk
analysis to include the questions of alternatives to the facility or the equity of the costs and
benefits. Rather, planners, decision-makers, and the public tend to focus only on
consequences, which leads to their aversion to LULUs. The article concludes with
suggestions for making lp/hc risk analysis more politically informed.
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ABSTRACT

Studies which attempt to establish the importance of neighborhood quality as determinants
of migration have sometimes generated inconclusive results. The authors suggest that one
reason is that objective measures of neighborhood quality, as opposed to subjective measures,
have been employed. The use of objective measures such as local crime rates, the percentage
of the local housing stock that is unsound, and the number of physicians per capita has been
necessitated by the lack of any direct measure of household perceptions.

The authors employ the Annual Housing Survey (now called the American Housing Survey)
to construct three separate subjective indices. The first ranks overall neighborhood quality
based upon the mean subjective rankings of residents of the city. The second measures the
perceived existence of undesirable conditions in the neighborhood (e.g., crime, litter, odors,
streets in need of repair, rundown housing, inadequate housing, commercial and industrial
establishments, and heavy traffic) using rankings from city residents. The third index
measures perceived inadequacy of government services (e.g., schools, public transportation,
fire protection, police protection, and street lighting), again using resident rankings.
Rankings are measured for 60 metropolitan areas between 1974 and 1976. Also considered
as control variables are measures of climate and local economic conditions.

Perceived neighborhood quality is seen to have a positive and significant influence on net
in-migration into metropolitan areas. Likewise, undesirable neighborhood conditions induce
significant net out-migration. Finally, perceived inadequate public services do not
significantly affect net metropolitan migration rates. Among the control variables
considered, both climate and economic opportunities are found to be important determinants
of net migration.
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ABSTRACT

Since the late 1970s, a debate has arisen as to the underlying motivation for migration.
Using an equilibrium model assumes that regional labor markets are in equilibrium and
hence that migration occurs when demand for site-specific amenities is changed (e.g., in
association with income- or age-related preferences for climatic amenities). When an
equilibrium is attained, net migration is zero (in-migration and out-migration flows are
equal). The authors develop a model which relates underlying in-migration and out-
migration functions to an equilibrating regional labor market. Deviations from equilibrium
result in adjustments of in-migration and out-migration flows which serve to re-establish
equilibrium. Amenities and government services are expected to increase gross in-migration
and reduce gross out-migration rates. The reverse is expected of disamenities and statewide
taxes.

The authors test this model using gross interstate migration of whites over the 1975-1980
period. Consistent with expectations, mild winter climate is treated as an amenity enhancing
in-migration while reducing out-migration. Conversely, higher taxes reduce in-migration and
increase out-migration. One anomaly is related to government service spending which
unexpectedly reduces in-migration and increases out-migration rates. This may result from
higher spending on crime reduction in high-crime states.
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ABSTRACT

The author notes that significant interregional income differentials exist between states
(using 1950 data), while at the same time, a substantial volume of interstate migration took
place. This raises the question as to whether in fact migration is efficient from an economic
perspective. In other words, does migration serve to reallocate resources to narrow income
differentials over space?

The author suggests that the answer to this is yes, although the simple correlation between
net migration and income differentials may be weak. Rather, it may be preferable to consider
gross migration flows which are disaggregated by at least age and occupation, since labor
markets are so stratified. If all industries in a region have depressed wages, then net
out-migration would narrow wage differentials. However, if some industries have depressed
wages, while others have labor shortages, and hence experience relatively high wages, then
net migration may be near zero. That is, gross in-migration in the occupation with relatively
high wages may offset gross out-migration in the industry with relatively low wages.

The author develops a model in which migration is viewed as investment in human capital.
This requires an accounting of the various costs and benefits associated with migration. On
the cost side, the migrant incurs monetary and nonmonetary costs from migration. The
monetary costs include increases in expenditure for food, lodging, and transportation
necessitated by migration. Nonmonetary costs include foregone earnings incurred while
traveling, searching, and learning a new job. In addition, psychic costs are borne by the
migrant, since people may be reluctant to leave familiar surroundings, as well as family and
friends. The author notes that foregone earnings represent a real resource cost, while the
psychic costs do not. Thus, the latter should not be used in a rate of return calculation.
However, it is clear that these costs do influence resource allocation, since they determine the
individual decision to migrate.

Benefits from migration can also generate monetary and nonmonetary returns. Nonmonetary
benefits arise from preferences for one location over another. For example, better climate
may make a location preferable. These nonmonetary benefits should be treated analogously



to nonmonetary costs. Monetary returns include any increment to the real earnings stream.
This increment may result from a change in nominal earnings, a change in costs of
employment, a change in prices, or some combination of the three effects.

A comparison of age-specific rural out-migration from the Midwest with gross migration rates
for the United States supports the hypothesis that migration can be viewed in investment
terms. Specifically, migration rates from the rural Midwest are higher at early years and fall
off much faster than do rates for the United States as a whole. The author contends that this
results from two factors, both related to the investment motive of migrants. First, costs of
migration are likely to be much higher for rural migrants, since they are more likely to incur
the cost of retraining. Second, the investment in nontransferable rural skills is made at an
earlier stage for rural workers than are the skills for the general U.S. population.
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ABSTRACT

The article makes some basic assumptions about perception and risk from previous research.
The first premise is that limitations exist when it comes to working out a problem.
Intelligent people are not rational when decisions have to be made judging probabilities,
developing predictions, or dealing with uncertainty. Bias exists when considering
probabilities. The most frequent events are the easier to recollect than not-so-frequent
events. Also, "likely occurrences" are more readily conceived than unlikely occurrences.

The second premise is that remembering or imagining a hazard influences the perception of
risk. Kates (1962) found that people are "strongly conditioned by their immediate
past. . . seeing the future as a mirror of that past." People tend to overestimate the
frequency of dramatic and sensationalized events, whereas they would underestimate events
that kill one at a time, such as diabetes.

Both lay people and experts are guilty of being overconfident about risk perception. This is
why it is difficult to change someone's mind about risk even if there is "evidence." First
impressions build and deform the way evidence is understood. If new evidence agrees with
the person's beliefs, then the information is viewed as being "reliable and informative."
Contrary evidence is viewed as being "unreliable, erroneous, or unrepresentative."

People have various reasons for their perception of nuclear power. Some perceive the benefits
to be low and risks too high. Others don't see nuclear power as a necessity for energy
production or fear release of radiation. People view nuclear accidents as being
"uncontrollable, lethal, and catastrophic." A perception gap exists between representatives
of the nuclear industry and the general public. The nuclear industry believes that only a
small amount of damage would be likely in the case of an accident.
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There are two reasons given for people having such a negative perception of nuclear
power: technical reality and psychological reality. Nuclear power is a new technology and
little is known about the risks. Risk estimates are based on models and mathematical
equations, not empirical observation. Experts can present their results, but it doesn't
convince the public because experts have made errors in the past.
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ABSTRACT

Three telephone surveys were conducted in late 1989 to elicit images associated with various
state and cities and relate those images to vacation preferences and behavior. Similar
questions were used with respondents from Southern California, the United States, and
Phoenix. The Phoenix respondents had previously responded to a similar survey and were
included to provide a basis for evaluating the stability of images over time. Respondents
were asked for six images that they associate with each of four cities or states. They were
also presented with ten categories of images (e.g., crime, outdoor recreation) and were asked
to rate the strength of association between these images and each location. Because so few
people revealed nuclear images associated with Nevada in the first Phoenix survey, "nuclear"
was included among the images rated.

Preliminary analysis of the data indicate that both the elicited images and the image ratings
have predictive value for vacation location preferences and vacation behavior. Based on
summarization of the data using image scores, the authors conclude that images are
relatively stable. The r value for correlation of state image scores across surveys is .42 and
for cities r = .52.

Using logit analysis, image scores were strongly related to past vacation experience and, in
the Phoenix retest group, image scores were related to subsequent vacation locations,
controlling for previous vacations, previous residence, and the presence of Mends and family.
Nuclear images were strongest for Nevada of vhe locations studied but were "not significantly
correlated with the vacation preference ranking or the past vacation history in Nevada."
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ABSTRACT

Findings on several separate research efforts addressing repository impacts on tourism,
migration, and business location decisions are combined here. The research was designed to
measure environmental imagery associated with locations, show the relationship between
imagery and location choice, and describe potential impacts of altered images.

Individual location preferences were found to be somewhat predictable from area images
using image score summaries. About 10% of respondents associated nuclear imagery with
Nevada, and for these, its mean preference ranking among the four states was lower than
for the remaining respondents. Respondents who associated nuclear imagery were more
likely to know the location of the Nevada Test Site. Preference rankings were found to be
relatively sensitive to changes in image scores. In a subgroup analysis, the relationship of
images to location preference was found to be the same for those with a highly positive image
of gambling as it was for others. Image scores were positively correlated with previous visits
to Nevada. Results were similar for each of the surveys.

Two telephone surveys, each of 400 Phoenix, Arizona, residents, elicited images for four
locations and solicited preferences for the locations as places to vacation, work, or retire. A
similar survey dealing with business location was carried out with a national sample of
business executives. Images were scored by respondents on a five-point scale and a predictive
model of location preference was developed based on the imagery scores. Reliability of the
findings was confirmed by varying scoring methods.

Images associated with cities and states were found to be predictive of location preferences
for both personal and business purposes. Preference rankings were sensitive to relatively
small changes in the positive or negative values of images. Nuclear images are extremely
negative, and for some people, awareness of Nevada Test Site activity is associated with low
preferences for Nevada. These findings are taken to support the proposition that the Yucca
Mountain project will negatively affect the Nevada economy.
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ABSTRACT

The authors contrast a variety of social science theories (e.g., knowledge theory, personality
theory, economic theory, political theory, and cultural theory) of the causes of public
controversy over risks and hazards. They test these theories for perceptions of risk
associated with technology and the environment, war, social deviance, and economic troubles
with data from risk perception data archives, which provide survey measures for each theory,
plus the individuals' perceptions of the risks and benefits of 25 technologies.

The findings show that the "cultural" theory best explains variation in risk perceptions,
especially in comparison to self-rated knowledge, perceptual accuracy, and personality
differences. Cultural biases, in terms of egalitarianism, individualism, and hierarchy, which
are related loosely to both personality differences and political orientation (liberal vs.
conservative) are the best predictors of the level of concern with technological risks.
Specifically, they find that egalitarians are most concerned with technological and
environmental risks, hierarchists fear social deviance most, and individualists worry most
about risks of war. The authors conclude by citing findings of other surveys to the effect that
culture and political ideology are the best predictors of public views of environmental hazards
and technological risks.


