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Introduction

Developing new sites for noxious facilities has become a complex process with many

potential pitfalls. In addition to the need to negotiate conditions acceptable to the host

community, siting success may depend on the facility proposer's ability to identify a candidate

site that not oniy meets technical requirements, but that is located in a community or region

whose population is not highly averse to the risks associated with the type of facility being

proposed. Success may also depend on the proposer accurately assessing potential impacts

of the facility and offering an equitable compensation package to the people affected by it.

Facility impact assessments, as typically performed, include only the effects of changes in

population, employment and economic activity associated with facility construction and

operation. Because of their scope, such assessments usually show a short-run, net economic

benefit for the host region, making the intensely negative public reaction to some types and

locations of facilities seem unreasonable. The impact component excluded from these

assessmbnts is the long-run economic effect of public perceptions of facility risk and nuisance

characteristics. Recentdevelopments in psychological and economic measurement techniques

have opened the possibility of correcting this flaw by incorporating public perceptions in

projections of economic impacts from noxious facilities.

Methods of assessing perception-based impacts

There are presently three major approaches for measuring or projecting elements of the

psychological and behavioral processes that generate economic impacts as a result of

perceived risks of noxious facilities. The first, psychometric measurement, is an extension

of attitudinal scale development which provides a signal of impact potential by indicating the

relative intensity of risk perception and aversion. In addition, there are two economic



by the psychometric measures and actual physical or behavioral changes. Some work has

been done relating an attitudinal measure, location image, to vacation location preferences and

vacation location choices {Slovic, et al. 1990) however, this research has not addressed

relationships between noxious facility images and actual location choices, with and without

noxious facilities.

A limited number of psychometric studies focus on aversion to noxious facilities and

perceived risks of technological hazards; these are listed in Table 1. In these surveys, nuclear

plants and nuclear wastes have consistently received among the highest rankings in regard

to perceived risks. This ranking transcends geographical boundaries; the first three studies

were conducted in the U.S. while the last was conducted in Europe. Some variation in risk

evaluations is shown among groups surveyed, however. Lindell and Earle (1983), for

instance, found that nuclear engineers as a group are most willing to live near a nuclear plant,

while environmentalists are least willing to do so. Maderthaner, et al. (1976) found that those

presently living in close proximity to a nuclear plant rated it as less risky than did those living

at a greater distance. Whether these differences are due to familiarity with the technology

or self-selection into the study groups, they indicate the potential of psychometric techniques

to identify differences in risk perceptions among population subgroups. Unfortunately, the

Mountain West {1989) question eliciting relative perceptions of the facilities is worded in such

a way that interpretation of the responses is ambiguous: "For each type of facility please tell

me the closest such a plant could be built from your home before you would want to move

to another place or to actively protest, or whether it wouldn't matter to you one way or

another how close it was? Please answer in number of miles." This wording assumes that

moving and protesting are triggered at the same threshold level of risk perception.

None of the psychometric studies to date have both 1) used a national sample and 2)



eiicited perceptions of a broad range of facility types. Studies either include a variety of

facilities but are based on limited samples, like those described above, or are based on a

national sample but include only a few facility types (e.g. Kunreuther, et al. 1988). At present

there is no national analysis available of relative risks perceived in connection with a wide

range of noxious facilities. Such a study could reveal differences in risk perceptions across

regions and among population subgroups that affect the feasibility and impacts of siting new

facilities. There is also a possibility that risk perceptions of subgroups will be differentially

affected by alternative forms of compensation or methods of providing community control

over aspects of facility operation. These issues have not been explored.

Contingent valuation. Contingent valuation is the term applied to the technique of

asking people to place monetary values on goods or environmental changes for which no

market exists. It usually involves interviewer administered questions about the amount that

a household would be willing to pay for an improvement in environmental quality or be willing

to accept for a decrease in quality. Questions can also be framed in terms of likely changes

in household behaviors, such as visits to a location, or choice of housing location at

alternative distances from a noxious facility.

As Randall, et al. (1983) note in their review of contingent valuation methods, because

the respondent is asked to evaluate a hypothetical situation, precise specification of the

environmental change, the organizational framework controlling it, and the mechanisms for

any monetary transfers is required. Brookshire and Crocker (1981) indicate that the degree

to which the impact estimates developed by contingent valuation methods correspond to

actual impact is dependent on the accuracy and imaginability of the information provided to

survey respondents. Though it is a cause for caution in applying this method, the hypothetical



noxious facility impacts, applications have been limited because of costs and because of the

sensitivity of results to the framing of questions. Several types of potential bias have been

identified, of which strategic bias has the most serious implications for noxious facility impact

projections. This bias occurs when people give responses that do not truly reflect their

personal willingness to pay for an environmental change, but seek instead to influence the

study's outcome. This type of response is most likely when the respondent expects to be

personally affected by a particular environmental change. Several studies have examined the

potential for strategic bias. Brookshire and Crocker (1981) and Randall, etal. (1983) conclude

that there is no clear evidence of it in practice. Seller, et al. (1985) suspect its presence in

their results, and Cronin (1982) in a study designed to explicitly test for strategic and other

forms of bias, finds significant evidence of it.

Hedonic price estimation. Hedonic models use price data for a related market to

measure the value of environmental goods (or bads) that are not themselves traded in

markets, thus providing an estimate of the implicit value that people ascribe to the

environmental characteristic. Most applications of hedonic methods have analyzed single-

family residence prices, although there have been a few studies involving rental housing prices

and, also, wages. The hedonic approach assumes that consumers perceive goods as bundles

of features and that goods with all possible combinations of the features are available in the

market. For housing, the relevant features are attributes such as age of structure, number of

rooms, lot size, garage, fireplaces, neighborhood characteristics, and environmental conditions

such as crime rate, climate and access to recreational opportunities. The implicit value of

each of these attributes can be measured by regressing attribute data or price. This implicit

attribute price is interpreted as a representative household's willingness to pay for an



Most of the hedonic property value studies (listed in Table 2) which evaluate the

effects of noxious facilities are case studies of one, or several, individual communities. These

studies typically focus on identification of property value gradients related to distance from

the study facility. While these studies are highly consistent in finding facility proximity to be

associated with depressed property values, they do not provide a good basis for generalizing

to other sites or projecting impacts for sites that do not yet have a facility. Because the basis

of analysis is a single community, these studies do not control for characteristics (that affect

property values) which vary across communities, such as population density, climate, and

other amenities and disamenities.

Only two of the studies listed use an interregional modeling approach that controls for

differences in basic community environment when measuring the effects of noxious facilities.

(This approach has been employed, however, in numerous hedonic studies of impacts of crime

rates, climatic characteristics, etc.) In the first of these, Hoehn, et al. (1987) calculate a net

impact on wage and property markets combined for Superfund sites and hazardous waste

treatment, storage and disposal sites. This net impact takes the simultaneous interaction of

wage and property markets into account, finding that both types of sites have depressing

effects on the local markets. (The study by Baker (1986) using data for a single location, also

calculates net impacts, but does it by controlling for income in the analysis of chemical plant

effects on property values.) The second study (Clark and Nieves 1992) finds lower property

values as the density of each facility type increases, except for hazardous waste sites,

radioactive contaminated sites and LNG (liquified natural gas) storage sites.

Hedonic estimation techniques have undergone substantial development during the

1980s with the result that many of the earlier studies can at this point be faulted on

methodological grounds. In addition, many of the property value study findings may have
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been limited by the small size of the region selected for study. Most of these studies find

price gradients that decrease with increasing distance from a noxious facility, but lack the

basis for determining whether the price level in the whole area differs from that in comparable

areas. Wage studies, though based on national samples, have generally not dealt with

employment in or near noxious facilities.

In spite of the methodological flaws and limited scope of the existing research, there

is consistency to the findings. Within the wage analyses, positive wage differentials for

exposure to risks are clearly documented. The property studies generally indicate that values

are lower in proximity to noxious facilities. Where the effects of an accident are evaluated

(Baker 1986, Nelson 1981) no price impacts are found, indicating that public expectations of

such accidents consistent with the incident were already fully capitalized in property prices.

In addition, there are indications in two studies that found insignificant or positive price

impacts that compensation (or expectations of it) may have been responsible for maintaining

property values (Gamble and Downing 1982, Real Estate Counseling Group 1987,1989). The

studies that permit assessment of net impacts on labor and property markets (Hoehn, et al.

1987, Baker 1986, Clark and Nieves 1992) indicate a net negative effect associated with

several types of noxious facilities.

Comparison of market and psychometric aversion measures

Currently there are no contingent valuation studies available that provide a basis for

ranking the intensity of public aversion to various types of noxious facilities. One hedonic

study (Clark and Nieves 1992) and two psychometric studies (Lindell and Earle 1983,

Mountain West 1989) provide information for a sufficient variety of facility types to permit

comparison of findings on public aversion to facility proximity. Data from these studies are
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Table 3. Comparison of Economic and Psychometric Measures

COMPARATIVE
MEASURES

Aversion
intensity
(mean miles)3

Ranking

Aversion
intensity
(population %)b

Ranking

Economic
impacts
(1980$)°

Ranking

FACILITY TYPES

Refinery

251

3

48.3

3

-468

2

Hazardous
waste

925

1

N/A

49

6

Nuclear
plant

791

2

64.5

1

-563

1

Coal
plant

212

4

40.9

4

-118

4

Oil/gas
plant

N/A

27.2

5

-45

5

LNG
storage

N/A

51.0

2

-214

3

* Defined as closest distance from facility site to home before respondent would want to move
or actively protest. Based on responses to a national survey (Mountain West 1989).

b Defined as percentage of all respondent groups (from a survey of six population subgroups)
unwilling to live or work within ten miles of a facility (Lindell and Earle 1983).

c Defined as median change in sum of property value and income impacts for a representative
household from a one facility increase in total facilities per 100 square miles. Based on
hedonic estimation for 84 representative areas of the U.S. (Clark and Nieves 1992).
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Figure / Components of a Predictive Model for Net Impacts
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values.

On the negative side there are two key factors which lead to facility aversion and

motivate out-migration. These are the degree to which the facility is perceived to be a

nuisance and the degree to which it is perceived as risky. Linkage between perceived risks

and increased out-migration is indicated both by psychometric studies in which people have

stated their desire to avoid proximity to facilities considered risky and by hedonic studies that

have found depressed property values in areas around noxious facilities. The nuisance effects

of a facility depend on characteristics such as noise, odor, ugliness, traffic congestion, etc.

Studies have shown that proximity to airports and freeways reduces property values, probably

due to the effects of noise. Some nuisance characteristics such a traffic congestion and odor

(McClelland, et al. 1990) may also serve to remind the public of potential risks, consequently

triggering aversion tendencies. If this is generally the case, it will not be possible to estimate

impacts from risk perception and from nuisance effects separately.

Explicit incorporation of facility aversion intensity in the model requires development

of data on the degree to which people desire to avoid proximity to different types of noxious

facilities including the type of facility for which impact estimates are desired. This information

should be developed from a survey of sufficient size to permit analysis of differences in

response by region and demographic characteristics. The relative intensity of aversion to

different facility types can then be related to historical patterns of labor and property market

adjustments to provide a basis for projecting the likely market adjustments in response to

facility siting, even for a new type of facility. If aversion to the new type of facility is at the

extreme end of the range for existing facilities, the resulting impact projections may fall

outside the range of historical data. The increased uncertainty in the impact estimates for the

new facility type could be bounded, however, by estimating alternative functional forms for
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If psychometric estimates of aversion intensity for a new type of facility are used to

project economic impacts, it is possible that the impact projections will be outside the range

of historical experience, in such a case, the uncertainty associated with the impact estimate

will be greater than for impact projections for existing types of facilities. This situation is

unavoidable; the choice is between imperfect impact projections and no information at all.

However, it would be advisable to address the uncertainties by employing multiple estimation

methods in the hedonic analysis and perhaps using a contingent valuation survey as an

additional confirmatory measure.
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