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12. Visual Air Quality Values: 
Public Input and Informed Choice 
Thomas R Stewart 

INTRODUCTION 

Suppose there were a meaningful, valid, and generally accepted index 
for measuring the social impact of visual air quality (VAQ). How would we 
then place a value on an observed or predicted change in VAQ? This is an 
especially difficult question to answer because VAQ is an intangible public 
good whose value depends on subjective experience. 

Putting a specific value on VAQ is important because public policy 
decisions affect VAQ as well as energy, ec'onornic development, environ- 
mental quality, and wilderness preservation. Even the best possible tech- 
nology and farsighted planning does not eliminate the need to make trade- 
off decisions-either to decide to give up some VAQ for gains in something 
else, or to decide, for example, to increase the cost of electricity in order 
to protect VAQ. In either case, the responsible policy maker must ask, "Is 
it worth it?" 

The usefulness of any method that assigns value to VAQ depends on 
its contribution to decision making. Because different methods may be 
appropriate in different decision contexls, this paper begins not with the 
problem of assigning dollars w utils to changes in VAQ, but rather with the  
problem of making good decisions when 'VAQ is involved. This is a formi- 
dable problem, because decisions involving VAQ generally involve alterna- 
tives that are technically complex, information that is incomplete, out- 
comes that are uncertain, and many criteria. 

The first section of the paper describes a model of individual decision 
making and defines the concept of %tformed choice.*l Informed choice 
requires competence of three kinds: facz competence, value competence, 
and cognitive competence. Each kind of competence is  defined. 

The second part of the paper considers just one aspect of making 
informed choices-the use of public input. How useful are messages from 
the public that are generated by (I) public hearings, (2) surveys and opinion 
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polls, (3) studies using multiattribute utility analysis, and (4) studies using 
bidding methods? Each of these public input approaches is discussed with 
regard to representativeness, validity, and applicability to policy making. 
It is concluded that public input is of limited use in making informed 
choices. 

Informed choice in decisions about VAQ requires improved compe- 
tence on the  part of both the citizens who provide input and the  planners 
and policy makers. Improved competence requires not just study of the  
facts, but increased emphasis on developing coherent value systems and on 
developing the ability to integrate facts and values for informed choices. 
The problem of valuing VAQ should not be approached as merely a problem 
of assessment, which is solved by more sophisticated measuring instru- 
ments. The problem is one of development-creating value systems tha t  
are consistent and coherent and can  reasonably be applied to decisions 
involving VAQ. 

The paper describes individuals making choices. Social choice theory 
and social welfare functions for groups of individuals are not considered. 
Public policy decisions are influenced by the social and political context 
which involves a network of relations among people and groups. I have not 
discussed the legal, social, political, or governmental context of decisions 
regarding VAQ. I have not treated competence in interpersonal skills o r  
the role of persuasion, negotiation, mediation, or conflict resolution in 
decision making. My hope is tha t  the  discussion of values and informed 
choice at the level of the individual will contribute to an  understanding and 
improvement of decisions in the broader social context. 

DECISION MAKING AND INFORMED CHOICE 

Individual Decision Making 
Finure 12.1 illustrates a neneral. descrbtive model of individual 

choice idapted from a model Zuggested by Gary McClelland (personal 
communication, 1981). The elements of the model are described briefly 
below. 

Formulation. This represents the person's perspective on the problem 
to be solved. Different people may formulate a decision problem in differ- 
ent ways. For example, in the case of the decision to site a coal-fired 
power plant in a western state, a n  environmentalist might formulate the 
problem as: "How best to preserve visual air quality in the national park?" 
The public utility company representative might formulate the problem as 
"Where can the plant be sited for most economical operation and ease of 
obtaining necessary permits?' The National Park Service representative 
might formulate the problem as: "What is the appropriate balance between 
needs for energy and economic development and the  needs of recreational 
park users?' Obviously, problem formulation is closely tied to the indivi- 
dual's goals, and how the problem is formulated will have a significant 
impact on what is considered, or ignored, in the decision making process. 

The alternatives a re  potential actions, policies, or 
plans which can be chosen. The set of alternatives may be large or small in 
number and may change over time as new alternatives a re  discovered. For 
a particular decision, different individuals may consider different alterna- 
tives. The alternatives considered depend on how a person formulates t he  
problem and on his or her knowledge of the potential alternatives. In the  
case of power plant siting, the alternative set for one person may consist of 
two alternatives: grant a permit or  refuse the permit. Another person may 
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consider a wider range of alternatives including many different combina- 
tions of sites, fuels, and emission control technologies. 

These represent what the person 
knows or believes to be true about the alternatives. Beliefs do not 
necessarily correspond to the known facts, particularly when the alterna- 
tives a re  technically complex and the person does not have the  t ime and/or 
the background to study them fully. In the case of siting a power plant, 
subjective attributes might include the estimated cost of construction, the  
number of construction jobs created, the degree of impact on wildlife, and 
the  change in VAQ created by power plant emissions. Technically, the  
subjective attributes consist of specific levels or ranges on these factors. 
For example, the  subjective attributes for person A which a re  associated 
with the alternative "build the power plant" might include a cost of $I 
billion, 500 construction jobs created, negligible wildlife impact, and a 10 
percent decrease in average visual range. For person B, subjective attri- 
butes for the  same alternative might consist of a $I billion cost, 300 con- 
struction jobs, destruction of riparian habitat, and no change in visual air 
quality. Attributes include both characteristics of an alternative (e.g. 
location, design) and consequences (e.g. impact on wildlife and VAQ). 

Evaluation Functions. Some attributes indicate desirable aspects of 
alternatives, some indicate undesirable aspects, and some are neutral. The 
evaluation functions, fi, assign levels of desirability to attributes. People 
who share the same beliefs about  an alternative may associate different 
levels of desirability with those beliefs. For example, one person who 
believes that a power plant will create 500 construction jobs may evaluate 
that as an extremely desirable attribute in favor of development. Another 
person may evaluate the same attribute as negative because of the social 
impact on a neighboring community. Furthermore, a 20 percent decrement 
in VAQ could be evaluated negatively by one person but considered neglig- 
ible by another. 

Integration. The desirable level for each attribute is integrated into 
a judgment of overall desirability of the  alternative by a process represent- 
ed by W1 in Figure 12.1. This is the process by which all the positive and 
negative attributes of these alternatives a re  combined into a value judg- 
ment, i.e., a judgment that some alternatives are more, or less, desirable 
than others when everything is considered. People with the  same subjec- 
tive attributes, and the same evaluations, may differ with regard to inte- 
gration function because, for example, one person places more emphasis on 
VAQ than another person does. 

Choice. The overall desirability of the alternatives provides a basis 
for ranking them and choosing the  most preferred alter ative. The choice 
is based on the evaluative judgments of the alternatives. 

Although this descriptive model of decision making resembles many 
prescriptive models of tlrationalll decision making (Keeney and Raiffa 19761, 
it can be applied to any case in which a person chooses from a set of 
alternatives. The model does not assume llrationality," makes no state- 
ments about how the  person obtains or processes information, and does not 
specify how decisions should be made. It is equally consistent with a highly 
intuitive, fragmentary choice process and an  analytic process based on the 
application of an explicit procedure (Hammond 1978). 

Since the  model is simply a description of a single individual making 
an isolated decision, i t  excludes many elements that  would be necessary for 
a complete theory of decision making. In particular, the  person's values, 
experiences, or motives a re  not represented because they a re  not required 
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to describe how a person makes a particular decision. Also not represent- 
ed, for the same reason, is feedback about the results of the decision. 
Feedback may well influence future decisions, but it is not a factor in the 
present decision. 

It should also be noted that the model is deterministic, i.e., given the 
same alternatives and subjective attributes, the  same choice will result, 
assuming that the evaluation and integration functions are stable. In fact, 
choice processes are probabilistic because people a re  inconsistent. The 
model applies only to the consistent process which underlies inconsistent 
judgments. 

Competence and Informed Choice. With reference to Figure 12.1, 
informed choice means (1) the p e r m  is aware of all the alternatives and 
his or her subjective attributes correspond to current knowledge, (2) the 
evaluation functions and integration function a re  based on a coherent set of 
values, and (3) errors, inconsistency and bias in judgment are avoided. 
Informed choice, therefore, requires three kinds of competence: (I) fact 
competence-knowledge about all the alternatives and attributes, (2) value 
competence-development of a coherent value system and the ability to 
apply it to the decision, and (3) connitive competence-the ability to inte- 
grate information in a consistent, controlled manner. 

Different citizens possess these kinds of competence in varying 
degrees and the same person has different degrees of competence with 
regard to different decisions at different times. In general, the  number of 
people who are competent to make an informed choice with regard to  an 
issue decreaes as (I) the t e c h i d 1  complexity of the alternatives and their 
consequences increases, (2) the difficulty and importance of value issues 
increase, (3) the amount of information relevant to the decision increases, 
and (4) t he  consequences become more removed from most people's every- 
day experience. 

Fact Competence. A person is competent with regard to the facts if 
her or his knowledge of the alternatives and their attributes matches 
expert knowledge. In terms of the choice model, f ac t  competence means 
tha t  subjective attributes are based on the best available information. 
Note that fact competence does not require perfect knowledge; it requires 
current knowledge. The continuum of fact competence extends from 
"complete ignorance1g to "current state of knowledge." An informed choice 
is the best choice, given available current knowledge. 

Fact competence is necessary, but not sufficient for informed 
choice. The perm must also have the competence to &knowledge to 
the decision, competence which is not necessarily acquired through the 
process of learning facts. The competence required to apply knowledge to 
choice includes both Val? competence and cognitive competence. 

Value Competence. A particular person is defined as value compe- 
ten t  with regard to a specific problem, at a given time, if two condition 
hold: (I) The relevant value system is coherent, and (2) evaluation and 
integration functions are consistent with the value system. 

The first condition departs from the belief, adopted by many social 
scientists, that  values are subjective, not empirically verifiable, and there- 
fore not subject to critical examination. According to  this view, called 
"value non-cognitivism," values are to be accepted as given (Fischer 
1980). They can be measured, but not questioned. 

Many philosophers today believe that values can be questioned. Some 
hold that the rightness or wrongness of certain values can be derived from 
universally accepted principles such as duty and justice. Some maintain 
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tha t  as a result of critical examination, a person may reject certain values 
or may change some values once the implications of holding those values 
and their consistency with other strongly held values is understood. Coher- 
ence of a value system cannot be assumed: 

... to speak of a "system" of values is usually no more than a courtesy; 
its unity is not antecedently given but is something to be achieved. 
There is always a question of the consistency of our values among 
themselves, of their compatibility in given situations, and of their 
coherence or mutual support (Kaplan 1964). 

This is particularly true with regard to choices involving VAQ. Tech- 
nology has increased both our range of choices and our ability t o  predict 
the consequences of those choices. As a result, challenging new value 
issues are created (bier 1969, Kyle and Rabehl 1980), and nothing in our 
common experience provides an  adequate basis for resolving them. W e  
cannot, therefore, let intuition be our guide, but must carefully work out 
the grounds for value judgments (Kaplan 1964). Difficult choices require a 
coherent value system which is the result of critical examination of values. 

The second condition, that the evaluation and integration functions be 
consistent with the value system, has not received the same attention in 
the  literature as has the first, but it is an equally important condition for 
the value competence that is necessary for informed choice. A value 
system affects choice indirectly through its influence on the selection of 
criteria and the form of the evaluation and integration functions. Applying 
a value system to a decision requires the  translation of the value system 
into evaluation and integration functions which can be applied to the sub- 
jective attributes. This translation is not trivial, because value systems a re  
abstract and general while subjective attributes are concrete and specific 
(dollars, stack height, etc.). The difference between having a coherent 
value system (condition 1) and having applicable evaluation and integration 
functions consistent with tha t  value system (condition 2) may be likened to 
the  difference between (I) holding the belief that  benefits and costs of pro- 
jects should be distributed equitably, and (2) deciding whether a swimming 
pool is adequate compensation for a community that has been chosen as a 
site for a chemical waste dump, or whether a hospital should be provided as 
well. 

Decisions regarding VAQ in pristine areas involve perplexing value 
questions. What is the proper distribution of costs and benefits among 
population groups and generations? What a re  appropriate trade-offs among 
incommensurate goods (or bads)? To say that informed choice requires 
value competence is to say that these kinds of issues must be resolved 
through careful deliberation. Of course, it would be naive to  expect that  
an alternative that is clearly and demonstrably "best" will be discovered 
through such deliberation, but it is likely that a number of clearly inferior 
alternatives will be eliminated. 

The assertion that value competence is developed through critical 
examination of values contradicts two views which seem often t o  influence 
the public policy formation process. The first view is that technical exper- 
tise qualifies one to cope with value issues, either because technical train- 
ing somehow produces value competence or because value issues are only 
artifacts created by lay people's misunderstanding of the facts. The second 
point of view is that  everyone is value competent by virtue of being a 
participating citizen. The roots of this belief a re  in democratic ideals and 
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the noncognitivist position with regard to verification of values. The view 
that critical examination of values is a requirement for informed choice is 
a cognitivist position that rejects the  notion that either experts %citizens 
are naturally value competent. 

A value system that is to be used as a guide for action in public policy 
decisions should be the result of careful thought, critical examination, 
comparison of alternative value systems, and consideration of the conse- 
quences of applying the value system to decisions (Coates 1978, MacRae 
1979). Value competence results when a consistent, coherent value system 
has been developed that can be applied to a particular decision to usefully 
guide the decision maker toward desirable goals. Developing value 
competence is, of course, a continuous process with no clear end-point. 

Cognitive Competence. There can be little doubt that making 
informed choices that affect VAQ challenges human cognitive abilities. 
The literature of judgment and decision research contains many examples 
of cognitive limitations that can affect decisions that require complex 
judgments under conditions of uncertainty (Einhorn and Hogarth 1981, 
Kahneman et al. 1982, Slovic et al. 1977). Although there is some debate 
regarding the generality of cognitive limitations and the degree to which 
they affect  performance in actual decision making (Hogarth 19811, i t  seems 
that decisions that affect VAQ are vulnerable to cognitive limitations 
because they involve many attributes, trade-offs (which produce negative 
attribute intercorrelations), uncertainty, and because the opportunity to 
make adjustments in the case of bad decisions is limited. 

Because of cognitive limitations, a person's choice may be inconsis- 
tent with his or her beliefs and value system. This may result from forget- 
ting an important attribute at the time of the decision, from errors in the 
process of organizing and integrating large amounts of information or from 
use of shortcuts or rules-of-thumb which work well in some situations but 
not in others. 

Cognitive competence is required in order t o  apply fact and value 
competence to decision making. As with the other kinds of competence, 
cognitive competence is not a general characteristic of a person, but 
applies only to a specific decision problem. A person who is cognitively 
competent with respect to a given problem can derive the choice tha t  is 
most consistent with his or her factual beliefs and value system. Cognitive 
competence requires that a person makin3 a judgment execute the evalua- 
tion functions and the integration function in a consistent fashion. 

Hammond (1978) discusses the problem of cognitive competence in 
policy makers, describes dominant modes of thought, and suggests the use 
of "judgment aids" to improve competence. Many decisions require judg- 
ments of such complexity that the use of cognitive aids may be the only 
way to assure cognitive competence. These aids range from use of pencil 
and paper as a memory aid, through simple decomposition, rating and rank- 
ing methods (Dawes and Corrigan 1974, Cardiner and Edwards 1975, 
Einhom and McCoach 1977), to elaborate procedures often requiring the 
support of computers (Hammond et al. 1975, Keeney and Raiffa 1976, 
Warfield 1974). The research on judgment and decision making has demon- 
strated that the cognitive competence required to deal with complex judg- 
ments cannot be taken for granted and that cognitive aids can be useful in 
improving the consistency with which facts and values are integrated to  
make a choice (Hammond and Adelman 1976). 

The process of developing cognitive competence may improve fact 
and value competence. Judgment aids require formulation, decomposition, 



I34 

definition and analysis of a decision problem that forces one to think care- 
fully about beliefs and values. Gaps or inconsistencies in knowledge may be 
identified, and the critical examination of values may be facilitated by this 
process. 

PUBLIC INPUT AND INFORMED CHOICE 

Public input for decision making is important because, ideally, i t  is 
the public's values (or the values of the various publics), not the planners' or 
the policy makers' values, that  a re  to guide decision making. Knowledge of 
public values may be considered part of the fac t  competence required for 
informed choice. Furthermore, comparison of the decision maker's own 
values with public values might aid in the development of the decision 
maker's value competence. 

Different kinds of information from and about the public constitute 
public input that  is relevant to decison making. The following discussion 
concerns only input with regard to citizen's val e judgments, as distin- 
guished from value expressions or factual beliefs3 Since value judgments 
suggest answers to the decision maker's question "What shall I do?" (Baier 
19581, they a re  an important component of meaningful and useful citizen 
input. 

Public input is generated through hearings, public comments, direct 
contact with constituents or lobbyists, media reports of speeches or dem- 
onstrations, and surveys or public opinion polls. Not  all input about public 
values is equally valuable for informed choice and not all public input 
methods are equally useful in obtaining valuable input. I suggest that, in 
order to contribute to informed choice, input about public values must 
meet three criteria. 

1. Representatives. Public input is representative to  the  extent that 
i t  describes the views of the entire relevant population, rather than those 
of just a segment of the population. 

2. Applicability. Input is applicable to a particular decision if i t  can 
be applied directly to the decision without assumptions or judgments on the  
part of the decision maker. Input that  is vague or imprecise or does not 
address critical issues is not directly applicable to  decision making because 
it does not clearly indicate a choice. 

3. Validity. Input from a citizen is valid if i t  is not misleading, i.e., 
if acting upon it would really increase the  welfare of the citizen. Validity 
requires more than just the ability to use the  input to predict what choice a 
person would make (Sinden and WorreU 1979); it requires the ability to 
predict what choice a person would make if he were competent t o  make an 
informed choice. 

Validity defined in this way is more rigorous than the concept of 
validity that is traditional in the social sciences. Traditionally validity 
refers to the accurate measurement of some existing psychological charac- 
teristic. The existence or validity of the characteristic itself is not ques- 
tioned. 

In the discussion of value competence above, the belief that  citizens 
a re  natura!., value competent with respect to complex issues was re- 
jected. In Iilany cases, the citizen does not have values that a r e  applicable 
to a decision, or the values exist in a poorly developed form. The problem 
of validity is then not just a problem of measuring existing values, but a 
problem of development of a coherent value system worth measuring. The 
point has been concisely stated by Henry Rowen (1976): 
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...p references are generally built through experience and through 
learning about facts, about relationships, and about consequences. It 
is not that values a r e  la tent  and only need to be "discoveredt* or 
"revealed." There is a potentially infinite number of values; they are 
not equally useful or valid, and part of the  task of analysis is to 
develop ones that seem especially "right" and useful and t h a t  might 
become widely shared. 

If one accepts the cognitivist view with regard to t h e  verification of 
values which is implied by Rowen, then t h e  validity of public input about 
values requires both (1) that the  ci t izen be value competent and (2) tha t  t h e  
description of t h e  citizen's value system be accurate. If e i ther  of these 
conditions is not met, the description of a citizen's values c a n  be mislead- 
ing, in the  sense that, if used to guide decision making, it may not lead to a 
result that is really desired by t h e  individual (Rubenstein 1975). 

The importance of the value development component of validity is 
demonstrated in a paper by Fischhoff et al. (1980) which suggests tha t  
often people do not "know what they want" and contains many examples of 
the ways that the process of measuring or eliciting values can  influence t h e  
values themselves. They conclude: 

If one is interested in what people really feel  about a value issue, 
there  may be no substitute for  a n  interactive, dialectical elicitation 
procedure, one that acknowledges the elicitor's role in helping t h e  
respondent to create and enunciate values. That help would include a 
conceptual analysis of the problem and of the personal, social, ethical 
value issues to which t h e  respondent might wish to relate. 

In the following section, four methods for  obtaining public input about 
t h e  value that  citizens place on VAQ will be evaluated with regard to 
representativeness, applicability and validity. 

Public Hearing and Comments. Public hearings and comments  are 
required by many public laws, notably t h e  National Environmental Policy 
Act. Public input is only one purpose of hearings; they also serve educa- 
tional and political functions. With regard to providing useful public input, 
hearings succeed in one respect: they greatly reduce t h e  chance t h a t  
something will be completely overlooked. Given t h e  volumes of testimony 
and public comment generated by a n  important project, it is difficult to 
imagine how an alternative, an impact, or a point of view could be inadver- 
tently omitted. 

While public hearings succeed in generating large amounts of infor- 
mation, they fail to provide t h e  information needed for informed choice for 
several reasons. First, the  people who tes t i fy  are typically not representa- 
tive of the general population. Participants are self selected and may 
differ from the general population in a number of aspects, including their 
stake in the outcome, political activity, knowledge, speaking ability, 
income, education, ethnic background, and party affiliation. Opening a 
hearing to all does not assure t h a t  those who at tend adequately represent 
those who do not. Observing t h e  number of people expressing a particular 
view at a hearing may help the  policy maker make a politically wise choice, 
but does not necessarily help him or her to make an informed choice. 

Second, the  information provided at public hearings may not provide a 
valid basis for informed choice. Testimony at public hearings may deal 
with any aspect of the  decision, including alternatives, beliefs, evaluation, 
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integration, and choice. Often people testify in support of one alternative, 
stating their choice and giving reasons for the choice. Their support for an 
alternative is a political fact, but may not reflect an informed choice. The 
perm testifying may not have considered all the alternatives, may have 
erroneous beliefs about the alternatives, or may evaluate beliefs in a way 
that is not coherent. Therefore, the pevson's choice may not be the one 
that will lead to what the person desires. Furthermore, the reasons given 
for the choice are selected to persuade, and may not be the person's r e d  
reasons for the choice. 

Wid, the information provided at public hearings is rarely directly 
applicable to the decision that must be made. The information can be too 
general or too specific. It is too general when only broad goals or values 
are discussed, e.g, "We want to prewve: scenic values." It is too specific 
when it deals only with one alternative, e.g., "We want the power plant 
here." Neither type of communication (addresses trade-offs, which are a 
central problem far  the decision makers, eublic hearings seldom directly 
address the questions that decision makers face such as I1How many dollars 
is it worth to protect this vista?" or "How much weight should be given to  
the need for electricity versus the quality of the recreational experience?' 
yet informed choice requires answers. 

Public hearings are an important part of the political process, but 
they cannot be justified solely on the grounds of the quality and usefulness 
of the information they provide to help a decision maker make an informed 
choice. If public hearing input is not carefully evaluated, it can even result 
in less well informed policy choices. Meaningful participatory democracy 
would seem to require that public input be! sought from other sources. 

Surveys and Opinion Polls. One of the other sources most frequently 
used is the sample survey or opinion pollL Typically, a random sample of 
citizens is polled by telephone, in person, or by a mail questionnaire. 
Assuming an adequate response rate arrd a statistically valid sampling 
procedure, inferences about the views of the general population can be 
made from the responses of the sample. Sample surveys emphasize repre- 
sentativeness. 

Unfortunatley, surveys gain reprersentativeness at the expense of 
validity and applicability. Representativeness requires that there be no 
screening of citizens with regard to competence. As a result, the views of 
citizens surveyed do not necessarily provide a good indicator of what is in 
the citizens' best interest because the views cannot be assumed to reflect 
informed choice. This problem might be, partially corrected by providing 
information during the interview and by asking more probing questions, but 
anything that lengthens the time required of a respondent will decrease the 
response rate and limit representativeness. The problem of competence 
then, places a severe constraint on the value of information from surveys 
as a guide to informed choice. 

For similar reasons, surveys fail with regard to applicability of the 
information obtained (Sharkansky 1982). Like public hearings, surveys rare- 
ly deal with trade-off issues. The typical survey question addresses one 
alternative or one issue at a time. Those that do consider trade-offs 
generally ha. ie only two dimensions at a time even though decisions in- 
volve trade-. ffs among many dimensions simultaneously. 

Multiattribute Utility Theory. Both public hearings and surveys have 
been criticized on the grounds of applicability. They do not directly 
address trade-offs, so the decision maker iis forced to  guess what trade-offs 
people would be willing to make, and there is little reason to believe those 
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guesses will be accurate (Stewart and Gelbard 1976, Milbrath 1980). Multi- 
attribute utility theory (MAUT) has provided several techniques for  directly 
addressing trade-offs. MAUT methods are intended to assess the evalua- 
tion functions and the integration function (Figure 12.1) for an individual 
with respect to a specific problem. Once expressed explicitly, usually in 
the form of a mathematical equation, the results of MAUT analysis can be 
applied directly to  the attributes in order to produce a ranking of alterna- 
tives with regard to desirability. 

MAUT m e t b d s  can be divided into three groups: (1) those that ask a 
person to estimate directly the evaluation functions and the  inte ration 
function (Einhorn and McCoach 1977, Gardiner and Edwards 1975); (2! those 
that infer the evaluation and integration functions from a series of care- 
fully constructed trade-off judgments (Keeney and Raiffa 1976); and (3) 
those that infer evaluation and integration functions from lobal judgments 
about the desirability of alternatives (Hammond et al. 19757. 

The results of MAUT can be directly applied to choosing among alter- 
natives and answering trade-off questions (Edwards 1978). Once evaluation 
and integration functions for an  individual are made explicit in a mathema- 
tical form, information about alternatives can be "plugged in" and the  
alternatives can  be ranked from best to worst. Furthermore, the equations 
can be used to calculate answers to questions such as "How much benefit in 
electricity production is needed to balance a decrease of 20 percent in the  
visual air quality index?11 

MAUT methods are attractive because, in addition to  providing infor- 
mation tha t  is directly relevant to decision making, they appear to solve 
some of the competence problems in citizen input. The problem of fact 
competence might be avoided by using the correct facts about alternatives 
in place of the person's beliefs about them as a basis for evaluating alterna- 
tives. Substituting known facts for subjective attributes in the evaluation 
functions might be considered an estimate of what the  person would 
choose, given his or her current value system, if the person had full know- 
ledge of the correct facts. The problem of value competence is addressed 
because the evaluation and integration functions which a re  based on the  
value system, are made explicit and can be examined and changed. The 
problem of cognitive competence might be reduced because the integration 
of information is performed in a controlled, consistent fashion by calculat- 
ing rather than judgment. Calculation is consistent and guards against 
inadvertently leaving something out. 

Unfortunately, my recent experience with MAUT methods leads me 
to seriously question their value in improving the use of public input for 
making informed choices. My pessimism is due primarily to the failure of 
these methods to adequately address the  problem of value competence. 
MAUT methods assume that a person is capable of making difficult evalua- 
tive judgments. In order for the results of MAUT to be a valid guide to  
informed choice, the person must not only have a coherent value system 
relevant to the problem, but must be able to use that value system to  
derive consistent answers to complex questions. Even for a thoughtful 
person whose value system is well developed, the translation from tha t  
value system to answers to the kinds of questions required by MAUT 
methods is difficult. 

The validity of MAUT is further limited by a related problem. Substi- 
tuting correct facts for erroneous subjective attributes in the evaluation 
functions in order to predict informed choice assumes that the evaluation 
and integration functions are independent of the  person's level of know- 
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ledge. In other words, the assumption is that the person would apply his or 
her value system to a problem in the same way regardless of his or her 
state of knowledge. This assumption is questionable. Even if one's value 
system were independent of knowledge, it is likely that the application of 
that  value system to a particular set of alternatives would change as new 
knowledge is acquired. For example, the  trade-offs a person is willing to 
make between the cost of automobiles and their emissions of pollutants 
might well change depending on whether the  person believed that effective 
emission controls were available. 

Because MAUT is time consuming, representativeness will suffer. 
The likelihood of getting a random sample of citizens to cooperate for even 
a limited MAUT analysis (30 minutes to 1 hour) is extremely low. The use 
of MAUT increases applicability of results at the expense of representa- 
tiveness, and it does not assure ~ a l i d i t y . ~  

Bidding Methods. Bidding methods, based on the  economic theory of 
consumer valuation, have been proposed for valuing VAQ (Rowe and 
Chestnut 1981). These methods a re  designed to measure a person's willing- 
ness to pay (WTP) or willingness to accept payment (WTA ) for specified 
changes in air quality. The methods a r e  well grounded in economic theory, 
and assume that citizens are competent to make informed choices. ''Indivi- 
duals a re  perceived as having the ablility to make well defined, rational 
decisions regarding trade-offs among alternatives in order t o  maximize 
their own utility." (Rowe and Chestnut 1981). This assumption justifies the  
"criterion of individual choice" which is the basis for most economic valua- 
tion techniques. This criterion states tha t  "the individual's own preferences 
are the standard by which we judge his well being." (Stokey and Zechhauser 
1978). 

Bidding methods are not as time consuming for the respondent as 
MAUT methods, but are less straightforward than standard survey proce- 
dures. 4 s  a result, bidding methods can be used with representative 
samples of citizens, though not as readily as the standard survey. 

The research on the validity of bidding games assumes that valuing 
VAQ is a measurement problem, i.e., tha t  a "true value" exists, and the 
only problem is to find it. Therefore, bidding methods are carefully 
designed to eliminate certain kinds of bias in detecting the true values. 
The diligence of economists in rooting out sources of bias is impressive. In 
addition to properly accounting for differences in willingness to pay intro- 
duced by property rights and income differences, economists have identi- 
fied hypothetical biases, strategic biases, information bias, contingent 
market rejection and problem bids (Rowe and Chestnut 1981). One has the 
impression that bidding methods, properly used, a r e  accurate measuring 
instruments. 

The validity and applicability of bidding methods rest on three 
assumptions: (I) the citizens are competent to make informed choices, (2) 
VAQ can be meaningfully valued in dollars and those dollars are equivalent 
to the dollars that  measure the  value of other attributes, such a s  jobs or 
construction materials or wildlife habitat, and (3) the value of VAQ does 
not depend on the levels of other attributes that enter into the decision, 
i.e., preferer$:d independence (Keeney and Raiffa 1976). The first 
assumption ; , i s  been questioned above. As is the case for MAUT, bidding 
methods assume competence, they do not help assure it. The second and 
third assumptions need to be tested empirically, although as far as I know 
this is not typically done in the use of bidding methods. 
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As a method for obtaining useful public input for informed choice, 
bidding methods do not solve problems of competence. This failing also 
limits the usefulness of the other approaches reviewed. 

CONCLUSION 

This analysis leads to the pessimistic conclusion that no social value 
assessment procedure provides input for informed choice that is simulta- 
neously representative, valid, and applicable. The usefulness of every 
method is severely limited by problems in meeting one or more of these 
criteria. The following points support this conclusion. 

1. Truly informed choice requires not only the best available informa- 
tion, but a coherent value system and the cognitive ability to apply tha t  
value system to a complex information base in order to make a choice. 

2. With regard to any complex technical policy decision, most citizens 
lack the fac t  competence, value competence, and the cognitive compe- 
tence to make an informed choice. This is not a result of apathy, but is 
simply a consequence of the number and complexity of the  technical and 
value issues created. 

3. Representativeness in social value assessment is gained by increas- 
ing sample size which requires decreasing the time spent questloning each 
person. Validity and applicability require increasing the amount of time 
spent with each person, but that will decrease representativeness. 

4. In order to obtain input that is applicable to a decision, the right 
questions must be asked. The right questions involve trade-offs, but sup- 
plying adequate answers to these questions places a heavy cognitive burden 
on the citizen. This produces a conflict between validity and applicability- 
-a choice between good answers to bad questions and bad answers to good 
questions. 

Are the goals of informed choice and participatory democracy 
achievable in decisions involving VAQ? Perhaps, but the answer does not 
lie in the use of sophisticated methods for assessing public values. The key 
problem is the  lack of competence required to make informed choices, and 
methods for eliciting and assessing public input do not address that prob- 
lem. 

Informed choice and participatory democracy seem to require 
increasing the level of competence, both of citizens and policy makers. 
Since informed choice requires fact, value and cognitive competence, tech- 
nical education alone does not create %formed citizens." Examination of 
value systems, grounded in philosophy, the humanities, and the social 
Sciences, and practice in applying value systems to specific decision prob- 
lems is required. Obviously, all citizens cannot be competent on all issues, 
but perhaps the kind of specialization in issues (not special interests) des- 
cribed by Wildavsky (1979) is part of the solution. 

Policy makers and their staff spend large amounts of time studying 
complex issues. Host of that time is spent developing fact competence. 
This activity, while i t  contributes to informed choice, is not sufficient. To 
make informed choices, policy makers must learn to use technical informa- 
tion in conjunction with an understanding of value systems and information 
about public values. 

The problem of valuing visual air quality should not be considered 
simply a problem of measurement or assessment, to be treated by psycho- 
metric or economic techniques. To act as if visual air quality values exist 
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Out there in the public waiting to be measured with the right instrument is 
to ignore the gulf between the kinds of evaluative judgments people a r e  
accustomed to making and the kinds of value judgments required in order to 
assign a specific value to visual air quality. The problem is not assessment 
of value but development of a consistent, coherent, reasonable value 
system that can be applied to informed choices regarding VAQ. 

NOTES 

1. See, for example, Hammond et al. (1980) for a discussion of the 
distinction between judgment and choice. 

2. For purposes of this discussion I will use the terms values and value 
system as defined by Rokeach (1973). "A value is an enduring belief that  a 
specific mode of conduct or end-state of existence is personally or socially 
preferable to an opposite or converse mode of conduct or end-state of exis- 
tence. A value system is an enduring organization of beliefs concerning 
preferable modes of conduct or end-states of existence along a continuum 
of relative importance." 

3. It is important to distinguish between value expressions and value 
judgments. A value expression is simply an expression that something 
seems good or bad, desirable or undesirable, at a particular time in a parti- 
cular context. It is a person's subjective report of his feelings at.a given 
time. Its truth or validity depends only on how aware the person is of his 
feelings and on his sincerity. 

A value judgment is a judgment tha t  something & or will be, good or 
desirable. If a person pays a f e e  to enter a national park or expresses 
pleasure while observing a scenic vista, she has made a value expression. If 
the  same person says that a vista should be preserved at a specific cost, she 
has made a value judgment. 

4. These methods apply to  MAUT as an alternative to traditional 
survey methods for public input. MAUT can be usefully employed by policy 
makers themselves as a decision aid and it is in that context that it is 
generally proposed by its primary advocates. 
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