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Application of Experimental Economics
Concepts and Precepts to CVM Field
Survey Procedures

John C. Bergstrom and John R. Stoll

Experimental economics (EE) axioms are directly applied in this paper to contingent

valuation method (CVM) field survey procedures. The implications of EE concepts

and precepts for conceptualizing and handling potential CVM biases and framing

effects also are discussed. It is concluded that EE concepts and precepts provide useful

principles and guidelines for CVM field survey procedures.

Key words: contingent valuation method; experimental economics; field survey

procedures, principles, and guidelines.

Although widely accepted as a viable non-
market valuation technique, concerns over the
accuracy and reliability of the contingent val-
uation method (CVM) persist (Cummings,
Brookshire, and Schulze). Many of these con-
cerns focus on CVM field survey procedures.
Many authors have emphasized the impor-
tance of careful design and conduct of CVM
surveys (Arthur D. Little, Inc.; Cummings,
Brookshire, and Schulze; Randall, Ives, and
Eastman). As a result, recommendations and
guidelines for application of CVM have been
proposed. An example of these recommen-
dations and guidelines are the "Reference Op-
erating Conditions (ROCs)" (Cummings,
Brookshire, and Schulze).

In a recent article, Coursey and Schulze dis-
cuss the relevance of experimental economics
(EE) methodology for improving the CVM. The
authors argue that EE methodology provides
a means for testing CVM formats in con-
trolled, laboratory settings. Formats which
perform well in the lab can then be extended
to the field. In addition, the authors argue that
controlled laboratory experiments provide a
viable means for establishing "benchmark"
values for nonmarket commodities.

The authors are an assistant professor in the Department of Ag-
ricultural Economics, University of Georgia and an associate pro-
fessor in the Department of Agricultural Economics, Texas A&M
University.

The authors would like to thank two anonymous reviewers for
helpful comments and suggestions.

The ROCs and suggestions made by Coursey
and Schulze for applying EE methodology to
CVM research provide useful principles and
guidelines for improving CVM field survey
procedures. In this paper, the work of Cum-
mings, Brookshire, and Schulze and Coursey
and Schulze is extended by surveying EE ax-
ioms and relating these axioms directly to CVM
field survey procedures. EE concepts are re-
viewed in the first section. After this review,
the properties and precepts of a valid CVM
experiment are discussed. The implications of
EE concepts and precepts for CVM biases and
framing effects then are discussed. Conclusions
are presented in the final section.

Experimental Economics Background

EE methodology attempts to examine eco-
nomic phenomena and behavior in controlled
settings. These controlled settings include field
experiments and laboratory experiments. Field
experiments involve some perturbation and
monitoring of a naturally occurring economic
system (Plott 1981). For example, a field ex-
periment was conducted to test for the effects
of changes in relative prices on residential elec-
tricity demand. In the experiment, electricity
prices faced by actual residential electricity
customers were changed, and the resulting
changes in electricity demand were observed
and analyzed (Battalio et al.).
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Laboratory experiments are standard re-
search techniques in the physical sciences. In
applied economics, however, laboratory ex-
perimental methods are seldom employed.
Unlike field experiments, laboratory experi-
ments do not involve the use of a naturally
occurring economic system. Rather, economic
systems are constructed by the researcher in a
controlled, laboratory setting. A sample of re-
spondents are then invited to participate in the
researcher-constructed economic system. The
researcher can then perturb the system and
analyze the resulting effects on economic be-
havior and phenomena.

As a research technique, experimental eco-
nomics has several noteworthy advantages.
First, economic behavior can be observed and
tested directly. Thus, the need for abstract in-
ferences concerning the influence of certain
variables on economic behavior, which often
hinders econometric analysis of field data, is
minimized (Smith 1985). Economic experi-
ments also provide a relatively inexpensive
means of gaining knowledge and insight into
complex economic systems and processes.
Economic experiments also are very flexible
in the types of economic systems and processes
which can be examined. For example, an eco-
nomic experiment can be designed to analyze
the impacts of alternative policy proposals on
an economic system before these policies are
actually implemented. The results of such ex-
periments may provide policy makers with
valuable insight regarding the performance of
alternative policies (Plott 1979).

One of the major advantages of experimen-
tal economics methodology is control. That is,
because the researcher constructs an economic
system in which economic agents operate, con-
trol can be exercised over the amount and type
of variables (e.g., institutions) which impact
economic behavior. The independent effect of
individual treatment variables is often very
difficult to observe in naturally occurring eco-
nomic systems where a multitude of uncon-
trolled variables may impact economic behav-
ior. Thus, the control which is needed to
adequately address many economic questions
of interest may be possible only in an economic
experiment.

Establishing control in an economic exper-
iment requires that the experiment be designed
and conducted carefully. This careful formu-
lation of procedures facilitates replication of
experimental results. The possibility of repli-

cation is a further advantage of economic ex-
periments, because replication is a convenient
and widely accepted means of validation
(Smith 1985).

CVM Experiments

Rigorous principles and guidelines have been
developed for economic experiment proce-
dures (Smith 1982, 1985). CVM exercises are
argued to be a type of economic experiment
(Plott 1981). Thus, principles and guidelines
which have enhanced the conduct of con-
trolled laboratory experiments may also pro-
vide a means for improving CVM field survey
procedures.

The CVM is defined here as the elicitation
of individual values for commodity alloca-
tions in experimental markets where alloca-
tions, costs, and adjustments are contingent
upon actual operation of the microeconomic
system described by the experimental markets.
Because contingent allocations and payments
are used, these experimental markets are re-
ferred to as contingent markets. Contingent
markets, if properly designed, are microeco-
nomic systems as described by Smith 1982,
1985.

As suggested by Coursey and Schulze, the
theory of microeconomic systems as put forth
by Smith 1982, 1985 can be extended to con-
tingent markets. For example, a common usage
of contingent markets is to elicit valuations of
changes in the quantity or quality of a non-
market commodity, say Q. The contingent
market would present participants with a sce-
nario describing Q's initial quantity, quality,
location, and time dimension (Coursey and
Schulze). Information describing Q and the
services it supports may be given to partici-
pants as well.

Participants in the continent market are de-
noted by Rk, k = 1, 2,..., K. Each participant
is described by preferences (Zk), household
technology (Hk), attitudes and values (Ak), ini-
tial endowment of the nonmarket commodity
(Qk), and all other goods or income (yk), e.g.,
Rk = (Zk, Hk, Ak, Qk, yk). The contingent
market microeconomic environment is there-
fore defined as R = (R , ... , RK). The contin-
gent market microeconomic environment de-
fines "a set of initial circumstances that cannot
be altered by the agents or the institutions
within which they interact" (Smith 1982).
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Western Journal of Agricultural Economics

These initial circumstances are agent or re-
spondent specific and private (Smith 1982).

It has been recognized in many fields of eco-
nomics that institutions are an integral part of
economic systems. Institutions are defined as
ordered relationships among agents which de-
fine rights, privileges, and responsibilities
(Schmid). In a microeconomic system, insti-
tutions include the rules which govern the
communication, exchange, and transforma-
tion of commodities subject to the initial eco-
nomic environment given by R. An important
point concerning institutions is that they gov-
ern the messages which agents can commu-
nicate in an economic system as well as the
physical exchange and transformation of goods
and commodities (Smith 1982, 1985). In a
continent market, institutions determine a lan-
guage, G = (G, ... , GK). This language spec-
ifies the messages that respondents are per-
mitted to communicate in the contingent
market. For example, G1 represents the set of
messages that can be sent by respondent 1. The
final set of messages in the contingent market
is defined by M = (M 1,..., MK). For example,
MI represents the messages that respondent 1
sends. Final messages may include bids, offers,
and acceptances (Coursey and Schulze; Smith
1985).

Institutions also specify allocation and cost
assignment rules. The allocation rule for a par-
ticipant is given by hk(M). Because it is a func-
tion of M, the allocation rule indicates that the
final commodity allocation to a participant is
determined by the messages of all participants.
Since each participant faces an allocation rule,
the total set of allocation rules is given by H
= [h(M), ... , hK(M)]. The cost assignment
rule for a participant is given by ck(M). The
argument M implies that the final costs im-
posed on a participant also are determined by
the messages of all agents. Since each agent
faces a cost assignment rule, the total set of
cost assignment rules is given by C = [c'(M),
... , c(M)].

Finally, institutions specify adjustment pro-
cess rules faced by each respondent. These rules
include a starting rule, a transition rule, and a
stopping rule. The starting rule, denoted by
b(to,., .), specifies the time or conditions under
which the exchange of messages can begin. The
transition rule, denoted by b(., t, .), regulates
the sequence and exchange of messages. The
stopping rule, denoted by b(., ., T), specifies
the time or conditions under which the ex-

change of messages must end. Thus, the insti-
tutions which govern a participant's message
communication and commodity exchange are
defined by Wk = [Gk, hk(M), k(M), b(t, t, T)].
The set of institutions faced by all respondents,
denoted by W = (W1 , ... , WK), defines the
contingent market microeconomic institution.

In Smith 1982, 1985, a microeconomic sys-
tem is defined as the combination of the mi-
croeconomic environment and institution. In
contingent markets, it is often necessary to
present respondents with information describ-
ing Q and the services it provides. Let this set
of information be denoted by I. A contingent
market microeconomic system is therefore de-
fined as the combination of the microeco-
nomic environment (R), the microeconomic
institution (W), and the Q information set (I).
In notational form, the contingent market mi-
croeconomic system is denoted by S = (R, W,
I).

The performance of a contingent market mi-
croeconomic system depends upon the con-
duct or choice behavior or participants. Ob-
servable choice behavior, or final messages, are
determined by the function Mk = f(Rk, W, I).
This function indicates that a respondent's
messages are determined by a respondent's
features (e.g., preferences), the set of institu-
tions inherent in the microeconomic system,
and information describing Q and the services
it provides. Given the messages sent by each
respondent, the final outcomes of the micro-
economic system are determined by W. That
is, commodity allocations and cost assign-
ments are not directly determined by partici-
pants. Rather, the choice behavior of agents
leads to messages. These messages are incor-
porated into the institutional structure of the
microeconomic system. The institutional
structure then determines final commodity al-
locations and cost assignments. In notational
form, final commodity allocations are deter-
mined by the function, hk(M) = hk[(Rl, W,
I),... ,J(RK, W, I)], and final cost assignment
rules are determined by the function, ck(M) =
ck[f(Rl, W, I), . .. , J(RK , W, I)]. Thus, final
outcomes of the microeconomic system are
dependent upon information, institutions, en-
dowments, and features of participants which
impact their choice behavior.

Operation of a contingent market is initiated
by messages sent from the researcher to par-
ticipants. Participants then respond to these
messages. For example, the researcher may
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send a message to participants asking them to
submit a bid for a given increment in Q. Such
bids would be contingent upon the increment
in Q being provided and all other conditions
described in the contingent market. Thus, the
messages that participants send back to the
researcher represent their assessment of how
they would react to the circumstances posited
in the contingent market. In the experiment
itself, commodities and money do not actually
change hands. Bids for Q are interpreted as
contingent payments. That is, the bids are an
approximation of how much participants
would pay for Q should the microeconomic
system described by the contingent market ac-
tually be implemented (Coursey and Schulze;
Cummings, Brookshire, and Schulze).

Properties of CVM Experiments

A fundamental proposition supporting CVM
experiments is that economic principles which
apply to "real-world" markets also apply to
experimental contingent markets. Thus, eco-
nomic theory and empirical tools are appli-
cable to properly designed experimental con-
tingent markets. Within the context of
experimental settings, the research results are
just as valid as any other market-oriented re-
search (Plott 1979, 1981).

Once the contingent market microeconomic
system is in place, it can be utilized for con-
ducting specific experiments. The design and
conduct of any type of experiment, including
economic experiments, requires strict atten-
tion to proper experimental procedures. Over
the years, a number of procedural guidelines
for economic experiments have been pro-
posed. First, there is a need to word and pres-
ent instructions in a clear, unambiguous, and
defensible manner. The extreme care given to
instructions is dictated by two concerns. First,
other researchers must be able to follow the
same procedures in order to replicate results.
Second, the researcher must be capable of de-
fending the instructions against the charge that
they somehow bias the results of the experi-
ment. For example, one must be able to argue
that agents interpret instructions in a uniform
manner. Also, one must be able to argue that
the instructions do not tell participants how
they "should" behave or how the researcher
expects them to behave unless such instruc-
tions are included as deliberate treatment vari-
ables (Plott 1979, 1981).

Several sufficient conditions for a valid, con-
trolled microeconomic experiment have been
proposed (Smith 1982). The first condition is
nonsatiation or monotonicity of reward. Non-
satiation implies that subject agents strictly
prefer any increase in the reward medium (e.g.,
more is preferred to less).

The second sufficient condition for an ex-
periment is saliency. Saliency means that the
institutions of an experimental market give
agents the unqualified right to outcomes (e.g.,
rewards, costs) resulting from their message
choices. The conditions of nonsatiation and
saliency are sufficient for establishing an ex-
perimental microeconomic system, S = (R, W,
I). If two further conditions are met, the sys-
tem is said to be a controlled microeconomic
system. The first of these additional conditions
is dominance. Dominance means that own re-
wards dominate any subjective costs of par-
ticipating in the experimental market. Subjec-
tive costs include, for example, the cognitive
effort required to negotiate and complete
transactions. The second additional condition
for a controlled system is privacy. Privacy
means that agents receive information only on
their own individual reward schedules. The
privacy condition provides control over inter-
personal utilities (Smith 1982).

The conditions of nonsatiation, saliency,
dominance, and privacy are sufficient for test-
ing hypotheses from theory. Economic exper-
iments, however, are sometimes used to pro-
vide insight into the structure and performance
of "real-world" markets. In these cases, the
condition of parallelism must also be met. Par-
allelism means that "propositions about be-
havior and/or the performance of institutions
that have been tested in one microeconomy
(laboratory or field) apply also to other mi-
croeconomies (laboratory or field) where sim-
ilar ceteris paribus conditions hold" (Smith
1982). The parallelism condition is consistent
with the standard economic belief that where
the market environment, institutions, and in-
formation are the same, economic behavior
should be the same. Thus, if an experimental
market and a "real-world" market have sim-
ilar ceteris paribus conditions, the outcomes of
these systems should be comparable.

The properties of nonsatiation, saliency,
dominance, privacy, and parallelism provide
rigorous guidelines for enhancing the control
and replication of CVM experiments. Estab-
lishing these properties in CVM experiments,
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however, has not been explicitly considered in
the CVM literature. An attempt is made here
to define the conditions under which these
properties may be satisfied in a CVM field sur-
vey.

Satisfaction of Experimental Precepts in
CVM Field Surveys

Nonsatiation requires that respondents clearly
recognize the rewards of participating in a CVM
experiment. Rewards in a CVM experiment
are associated with the utility derived from
making a decision (participation rewards), the
utility derived from being involved in the pub-
lic policy process (altruistic rewards), and the
expected utility derived from a future alloca-
tion of Q (expected commodity allocation re-
wards). Recognition of participation rewards
can be facilitated by attempting to make the
questionnaire wording and design as interest-
ing to respondents as possible. For example,
participants can be provided with information
and questions designed primarily to "spark"
their interest in completing the CVM exercise.
Previous research also suggests that partici-
pant interest may be increased by presenting
a questionnaire in booklet form (Dillman). Dif-
ferent forms of pictures and graphics also may
increase interest in the questionnaire.

Recognition of altruistic rewards may be fa-
cilitated by providing respondents with infor-
mation which points out the importance of
individual responses to the public policy pro-
cess. For example, it may be pointed out that
individual responses are needed to provide in-
formation which would improve resource
management decisions. Recognition of ex-
pected commodity allocation rewards may be
facilitated by providing participants with in-
formation which indicates that their responses
may impact the actual future allocation of non-
market commodities. For example, partici-
pants may be informed that their responses
will provide input into the determination of
the most desirable level of nonmarket com-
modity provision. Once participants clearly
recognize the rewards of participating in a CVM
exercise, it is argued that they always will pre-
fer more of these rewards to less. That is, the
property of nonsatiation will hold.

It is argued further that subject agents have
the unqualified right to claim the rewards gen-
erated by the contingent market. This un-

qualified right is inherent in the participation
and altruistic rewards (e.g., feelings of altruism
or benefits from being altruistic). Thus, it is
argued that these rewards meet the saliency
property. The saliency of expected commodity
rewards is not so straightforward. Expected
commodity rewards are salient only if CVM
participants actually feel that their messages
may result in some expected future allocation
of commodities to themselves. For instance,
suppose the contingent market is highly un-
realistic and outside the range of participants'
actual experiences. In this case, participants
may perceive very little or no connection at
all between their responses and future com-
modity allocations. The saliency of the ex-
pected commodity allocation reward may be
lost. Saliency requires that the link between
messages and future commodity allocations be
established and that information presented in
the contingent market clearly delineates prop-
erty rights to future subjective allocations.

The magnitude of own participation rewards
relative to subjective participation costs de-
termines whether dominance has been estab-
lished in contingent valuation experiments. In
a contingent market, as in other microeconom-
ic systems, subjective costs are composed pri-
marily of the time and cognitive effort required
to process information, evaluate alternatives,
and make final decisions. If own rewards ex-
ceed these subjective costs (e.g., if the net ben-
efits of participating in the contingent market
are greater than zero), control in the experi-
ment will be established.

Several steps can be taken to establish dom-
inance in contingent markets. First, percep-
tions of the own rewards of participating in a
CVM exercise may be increased by providing
participants with information related to re-
ward recognition, realism, credibility, focus,
and attention. Also, even though it is rarely
used, participants could be paid a monetary
inducement to help cover subjective (and real)
costs of participating in the contingent val-
uation exercise. Second, instructions, infor-
mation, and calculations should be presented
as clearly and simply as possible in order to
reduce subjective costs associated with infor-
mation processing. Another way of reducing
subjective costs is to provide participants with
information designed to facilitate analytical
calculations. Still another way of reducing sub-
jective costs is the use of computerized con-
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tingent markets. Computerized markets, for
example, may substantially reduce the time
costs associated with iterative bidding meth-
ods.

In order for a contingent valuation experi-
ment to satisfy privacy, an individual partic-
ipant cannot receive information on other par-
ticipants' reward schedules. If participants
somehow communicate their preferences to
each other, the probability that messages re-
flect individual preferences (e.g., valuation of
a commodity) is greatly reduced. Steps which
may facilitate privacy in contingent markets
include the use of moral suasion and ensuring
that the CVM study and its objectives are not
highly publicized before and during survey im-
plementation. For example, newspaper articles
covering a CVM survey may induce a partic-
ipant to incorporate someone else's prefer-
ences (e.g., the article's author) into his or her
answers to survey questions. It may be partic-
ularly difficult to establish privacy when em-
ploying a mail survey. A personal interview
survey also may pose privacy problems if par-
ticipants react strongly to perceived prefer-
ences of the interviewer. The use of comput-
erized contingent markets may provide a viable
means for facilitating privacy.

The overall credibility of the contingent val-
uation method rests upon the argument that if
the microeconomic system described by the
contingent market were actually implemented,
behavior and outcomes would approximate
behavior and outcomes observed in the ex-
perimental, contingent market. Thus it is im-
portant that contingent markets satisfy paral-
lelism. It is argued here that parallelism
between contingent markets and actual mar-
kets holds provided the contingent market en-
vironment, institutions, and information are
realistic, credible, and unambiguous.

In a contingent market, participants are pre-
sented with a package of information describ-
ing some nonmarket good of interest. Partic-
ipants are asked to reveal how much they would
be willing to pay (or accept) for changes in the
level of nonmarket good provision. Payments
are contingent upon the actual provision of the
stated changes. Thus, if all conditions posited
in the contingent market remain unchanged,
participants should be observed to pay ap-
proximately the same amount for actual
changes in the commodity as observed for hy-
pothetical changes in the contingent market.

That is, parallelism between the contingent
market and the actual market will hold.

Strictly speaking, there always will be one
major institutional difference between contin-
gent markets and actual markets which may
impact parallelism. The difference is that in
contingent markets consumers do not actually
pay their stated bids, while in actual markets
consumers do have to pay their stated bids.
Thus, in contingent markets and actual mar-
kets consumers face different cost assignment
rules which may influence valuation messages.
For example, when participants actually have
to pay stated bids, there is incentive for con-
sumers to state bids lower than their maxi-
mum willingness to pay (WTP) in an attempt
to capture a surplus equal to the difference
between their true maximum WTP and their
stated WTP. This understatement represents
the "free-rider" problem (Samuelson). The
possibility of free riding implies that when par-
ticipants actually have to pay stated bids, there
is a real cost imposed on revealing one's max-
imum WTP for a good.

In a contingent market, there is no real cost
associated with stating one's maximum WTP
for a nonmarket good if it is known that pay-
ments will not actually be collected. What an
individual states he will pay is not actually
what he has to pay. Thus, in this situation
participants cannot earn a real surplus by stat-
ing a bid lower than their maximum WTP.
Moreover, participants may assign subjective
benefits to revealing their maximum WTP
when asked to do so (e.g., "telling the truth"
being viewed as desirable social behavior).
Similarly, participants may assign subjective
costs to misrevealing preferences.

In addition, since participants know that the
results of the contingent market may influence
future resource allocations and relative costs
of other commodities (e.g., taxes, product
prices, and wealth), they may perceive addi-
tional benefits associated with revealing their
true preferences. If participants understate their
bids for a nonmarket good, they run the risk
that the good will be underprovided. Also, if
participants overstate their bid for a nonmar-
ket good, they run the risk that it will be ov-
erprovided and may end up costing them more
than they are willing to pay. Thus, the risk-
adverse strategy may simply be to state one's
true valuation of the nonmarket good. In ad-
dition, as argued by Rowe, d'Arge, and Brook-
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shire, strategic misrevelation of preferences re-
quires certain information in order to be
effective. The typical CVM respondent, they
argue, probably does not have access to such
information.

Thus, a case can be made that with proper
attention to design and administration, con-
tingent markets are capable of generating data
which are demand revealing. Indeed, a number
of recent studies on the demand-revelation
properties of contingent markets strongly sup-
port the use of these markets for directly elic-
iting valuations for nonmarket goods (Brook-
shire and Coursey; Brookshire, Coursey, and
Schulze; Brookshire et al.; Coursey; Coursey
and Smith; Coursey, Hovis, and Schulze;
Dickie, Fisher, and Gerking; Sellar, Stoll, and
Chavas).

A final property of relevance to contingent
markets is incentive compatibility. A
microeconomic system is incentive compati-
ble if "the information and incentive condi-
tions that it provides are compatible with (i.e.,
support) the attainment of socially preferred
outcomes such as Pareto optimality" (Smith
1982). In order to examine the incentive com-
patibility of microeconomic systems, includ-
ing contingent markets, it is necessary to define
exactly what is meant by a "socially preferred
outcome."

For example, suppose that a move from State
A to State B represents a transfer of some non-
market good, Q, from Party A to Party B. Fol-
lowing the potential Pareto-improvement (PPI)
criterion, the value of Q in its current use is
equal to Person A's willingness to accept (WTA)
compensation for losing Q. WTA compensa-
tion for a decrement in a good or service rep-
resents a Hicksian compensating measure of
welfare change, denoted by WTAC. The value
of Q in its alternative (or State B) use is equal
to Person B's willingness to pay (WTP) for
gaining Q. This WTP is also a Hicksian com-
pensated measure of welfare change, denoted
by WTPc. If WTP c > WTAC, then the gainer
(e.g., Party B) of the move from State A to
State B could compensate the loser of such a
move (e.g., Party A) and still be better off.
Hence, if WTPC > WTAC, the move from State
A to State B satisfies the PPI criterion (Randall
and Stoll).

Both WTPc and WTAC can be collected in
contingent markets. In order to collect these
values, the informational structure (e.g., word-
ing of valuation questions) of the contingent

market must be consistent with collection of
WTPC or WTAC. In addition, the structure of
the contingent market, in conjunction with in-
dividual behavior, must provide incentives for
revelation of "true" WTPC and WTAc. If these
conditions are met, the contingent market
would provide valuation data (e.g., outcomes)
which indicate the existence of the PPI. Thus,
in this case, the contingent market is incentive
compatible, at least in terms of the PPI cri-
terion. In general, incentive compatibility must
be established through proper attention to the
conceptual basis of valuation questions and
incentives provided for "true" demand reve-
lation (Brookshire and Coursey; Coursey;
Coursey and Schulze; Coursey, Hovis, and
Schulze; Hoehn and Randall).

Implications for CVM Biases and
Framing Effects

Many concerns over CVM methodology relate
to field survey biases and framing effects. Po-
tential biases include starting point bias, pay-
ment vehicle bias, strategic bias, information
bias, and hypothetical bias. Potential framing
effects include various forms of value measure
effects; e.g., disparities between WTP and WTA
compensation (Cummings, Brookshire, and
Schulze; Knetsch and Sinden; Rowe and
Chestnut). Implications of EE concepts and
precepts for CVM biases are considered first.

Starting Point, Payment Vehicle, and
Information "Bias"

Starting point, payment vehicle, and infor-
mation bias are often interpreted as structural
biases. That is, these biases are directly influ-
enced by structural elements of contingent
markets (Cummings, Brookshire, and Schulze).
In the previous section, properly designed con-
tingent markets were argued to be microeco-
nomic systems. In these microeconomic sys-
tems, messages (e.g., bids) from a participant,
k, are determined by the message behavior
function Mk = f(Rk, W, I). The function, f(.),
indicates that the message behavior of respon-
dent k is subject to his or her environment
(Rk), contingent market institutions (W), and
contingent market information (I).

The payment vehicle and bidding exercise
starting point specified in a contingent market
are components of W. The payment vehicle
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contributes to the cost assignment rule faced
by respondent k, or ck(M). The starting point
in a CVM bidding exercise is part of the start-
ing rule faced by respondent k, or b(to,., .). As
argued extensively in the EE literature (e.g.,
Smith 1982, 1985), changes in the institutions
of a microeconomic system are expected to
influence messages. Similarly, changes in the
payment vehicle and starting point are ex-
pected to influence messages through the effect
of W on the message behavior function, f(.).

Information is a separate argument in the
f(.) function. In CVM exercises, it is necessary
to present respondents with information which
describes the contingent market and the non-
market commodity to be valued. It is well
known in standard neoclassical economic the-
ory that information is an important deter-
minant of consumer behavior. In a contingent
market, changes in information are expected
to influence consumer or respondent bidding
behavior through the effect of I on the message
behavior function, f(.).

A fundamental methodological question is:
"Should changes in message behavior induced
by changes in W or I in a contingent market
be automatically interpreted as biases?" A "no"
response to this question is supported by the
EE literature and recent arguments found in
the CVM literature. A number of controlled
microeconomic experiments have shown that
message behavior may be very sensitive to
changes in the institutions of the microeco-
nomic system. For instance, EE studies have
shown that alternative auction mechanisms
(e.g., Dutch vs. English auction) may result in
different message outcomes (Coppinger, Smith,
and Titus; Cox, Roberson, and Smith). How-
ever, the effects of alternative auction mech-
anisms are not generally interpreted as induc-
ing biases.

A number of CVM studies have shown that
final CVM valuations may be very sensitive
to different information presented in contin-
gent markets (Bergstrom and Stoll 1987; Cum-
mings, Brookshire, and Schulze; Rowe and
Chestnut; Schulze, d'Arge, and Brookshire).
However, as argued by Randall in Chapter 8
of Cummings, Brookshire, and Schulze, con-
tingent market choices should be sensitive to
information important to the contingent de-
cision-making process. Thus, unless infor-
mation presented in contingent markets is de-
liberately false or misleading, changes in
message behavior attributable by the effect of

I on f(.) should be viewed simply as infor-
mation effects rather than information biases.
Similarly, unless the starting point and pay-
ment vehicle are designed to be false or mis-
leading, the effects of changes in these struc-
tural elements on W and message behavior
should not be viewed as biases.

It appears to be a well established conclusion
that starting points, payment vehicles, and in-
formation can influence the final results of
CVM exercises. Thus, it is important to un-
derstand how alternative starting points, pay-
ment vehicles, and information types and pre-
sentation impact bidding behavior and, in turn,
final revealed valuations. As argued by Cour-
sey and Schulze, EE methodology provides an
ideal means for gaining such understanding.

Coursey and Schulze argue that CVM field
survey procedures can be improved by testing
alternative CVM questionnaire formats in
controlled laboratory experiments. For ex-
ample, laboratory experiments could be de-
signed to test for the effects of different pay-
ment vehicles, starting points, and information
on valuation responses. Test results would
provide insight on the "best" combination of
payment vehicles, starting points, and infor-
mation to use in CVM field survey question-
naires.

Alternatively, starting point, payment ve-
hicle, and information effects can be tested di-
rectly in the field. A number of previous stud-
ies have used CVM field surveys to directly
test for starting point, payment vehicle, and
information effects (Schulze, d'Arge, and
Brookshire; Rowe and Chestnut). The results
of these field survey tests have important im-
plications for the design of CVM field survey
questionnaires. For example, field survey test
results suggest that bids tend to be induced
upwards by higher starting points (Boyle, Bish-
op, and Welsh). The implication is that it is
important to adjust for this "anchoring" effect
when designing and conducting CVM field sur-
veys. A problem with CVM field survey tests
is that these tests may not follow rigorous ex-
perimental procedures. CVM field survey tests
can be improved by satisfying the experimen-
tal properties discussed previously, e.g., non-
satiation, saliency, privacy, dominance, par-
allelism, and incentive compatibility.

Strategic Bias

Strategic bias has been extensively analyzed
by CVM researchers. The general conclusion

Bergstrom and Stoll
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of this research is that strategic bias does not
appear to be an overriding problem in CVM
exercises (Cummings, Brookshire, and
Schulze). In one particular study, strategic bias
was detected when respondents were presented
with information that gave incentives for mis-
revelation of preferences. It was noted, how-
ever, that the observed strategic behavior could
be avoided simply by not exposing respon-
dents to the strategic behavior-inducing infor-
mation (Rowe, d'Arge, and Brookshire).

Strategic behavior would be determined in
a contingent market microeconomic system by
the message behavior function, f(Rk, W, I).
The available evidence to date suggests that if
the structure of W and I do not create incen-
tives for misrevelation of preferences, strategic
bias will not be caused by a respondent's mi-
croeconomic environment (Rk). That is, Rk
combined with a properly designed institu-
tional structure (W) and information structure
(I) results in message behavior which is at least
approximately demand revealing. Under these
conditions, the contingent market microeco-
nomic system is incentive compatible.

EE methodology provides a viable means
for developing and testing specific incentive-
compatible CVM questionnaire formats. In a
controlled laboratory experiment, preferences
over commodities can be controlled. Once
preferences are controlled, the relationship be-
tween bidding mechanisms and bidding be-
havior can be accurately observed. Thus, it
becomes possible to test the incentive com-
patibility of alternative bidding mechanisms.
Laboratory experiments, for example, have
identified the Vickrey second-price auction as
an incentive-compatible bidding mechanism
for private goods and the Smith auction pro-
cess as an incentive-compatible bidding
mechanism for public goods (Brookshire and
Coursey; Brookshire, Coursey, and Schulze;
Coursey; Coursey and Schulze; Vickrey).

Incentive-compatible bidding mechanisms
identified in laboratory experiments provide
guidance for the design of incentive-compat-
ible CVM field survey questionnaires. For ex-
ample, Brookshire and Coursey developed a
CVM field survey instrument based on the
Smith auction process. This instrument was
applied in the field to measure WTP and WTA
compensation valuations of a public good. The
results of the field survey were compared to
the results of a laboratory experiment which

used the Smith auction process to measure
WTP and WTA valuations for the same public
good.

The comparison of results suggested that a
CVM mechanism based on the Smith auction
process is demand revealing when measuring
WTP but perhaps not when measuring WTA.
Thus, in order to avoid problems related to
demand misrevelation and strategic bias, the
Brookshire and Coursey study suggests that
CVM field survey instruments should measure
WTP using an incentive-compatible bidding
mechanism such as the Smith auction process.
Another potential incentive-compatible CVM
bidding mechanism is the policy referendum
process analyzed conceptually by Hoehn and
Randall. Coursey and Schulze also suggest that
the iterative bidding process first used by Ran-
dall, Ives, and Eastman has strong demand-
revealing properties.

Hypothetical Bias

Perhaps the most problematic CVM bias is
hypothetical bias. The extent of hypothetical
bias is related to the procedures used to con-
duct a CVM exercise. Hypothetical bias is de-
fined here in terms of message behavior func-
tions discussed previously. Define a message
behavior function Mk =f(Rk, W, I) which de-
termines messages sent in a hypothetical mar-
ket. Suppose that the respondent's environ-
ment (Rk), the market institutional structure
(W), and market information structure (I) were
reproduced in an actual market. Messages in
this actual market are determined by the func-
tion Mk = g(Rk, W, I). Hypothetical bias is
argued to occur if Mk = f(Rk, W, I) - g(Rk,
W, I). That is, hypothetical bias is defined as
a divergence between the message behavior of
respondent k observed in a hypothetical mar-
ket and actual market, assuming Rk, W, and I
are equivalent in both markets, and an iden-
tical good is valued in both markets.

Hypothetical bias must be caused by differ-
ences in the two message behavior functions,
Jf.) and g(.). That is, a respondent described
by Rk reacts differently to W and I in a hy-
pothetical market as compared to an actual
market. One reason f(.) and g(.) may differ is
because of the lack of control in CVM exer-
cises. Control is established in a CVM exper-
iment if the properties of nonsatiation, salien-
cy, dominance, and privacy are met.
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For example, Randall, Ives, and Eastman
recommend that a contingent market be de-
signed to be as realistic and credible as pos-
sible. Such realism and credibility is important
for establishing the properties of salience and
dominance. If respondents are faced with a
highly unrealistic contingent valuation scenar-
io, they are less likely to take the valuation
exercise seriously and perceived rewards from
participation will decrease. If perceived own
rewards decrease below perceived subjective
costs, the dominance property will not be sat-
isfied. As a result, control would be lost and
respondents may react by sending "frivolous"
responses or no responses at all (Coursey and
Schulze; Gregory and Furby).

A further symptom of the loss of control and
hypothetical bias in a CVM exercise may be
information overload. Information overload
refers to the emergence of confused or dys-
functional consumer choice behavior resulting
from an increase in information quantity or
complexity (Grether and Wilde). As the quan-
tity or complexity of information presented in
a contingent market increases, the subjective
costs of information processing increase as well.
At some point, increases in subjective infor-
mation processing costs may cause total sub-
jective costs to rise above own rewards. Con-
sequently, dominance and control would be
lost. As a result, participants' decision-making
behavior may become confused and dysfunc-
tional.

EE methodology also provides a means for
developing CVM field survey procedures for
increasing control and reducing the potential
for hypothetical bias. First, laboratory and field
experiments can be conducted to test methods
for reducing information overload (Bergstrom
and Stoll 1988). Proven methods for reducing
information overload then can be applied to
CVM field surveys in general.

Second, years of experience with laboratory
experiments provides strong evidence that
bidding behavior is best controlled in a mar-
ket-like setting where incentives are provided
for participants to think hard and seriously
about their valuation messages. The implica-
tion for CVM field survey procedures is that
the survey instrument should establish a mar-
ket-like setting and attempt to increase the re-
wards, as well as decrease the costs, of partic-
ipating in the survey. These steps will help to
establish control in the CVM exercise and re-

duce hypothetical bias. Other specific sugges-
tions for increasing own rewards and decreas-
ing subjective costs were discussed previously.

Framing Effects

Framing effects refer to the effects of bidding
question framing on CVM results. Currently,
the framing effect of most concern appears to
be the divergence in valuations caused by ask-
ing a WTA compensation question instead of
a WTP question. Previous CVM studies sug-
gest that WTA values tend to greatly exceed
WTP values for the same commodity (Bishop
and Heberlein; Knetsch and Sinden). The va-
lidity of WTA values elicited by the CVM has
been seriously questioned (Cummings, Brook-
shire, and Schulze).

EE methodology is well suited to the task of
analyzing the disparity between WTA and
WTP. The results of recent laboratory and
CVM field survey experiments suggest that the
observed disparities between WTA and WTP
are sensitive to the bidding mechanism used
to elicit these values. In particular, the dis-
parity appears to diminish dramatically when
a market-like bidding mechanism is used which
is incentive compatible and allows for "pref-
erence learning" through multiple bidding
trials. Moreover, the results suggest that over
multiple bidding trials, WTP remains rela-
tively stable, whereas WTA starts out very high
and eventually converges to WTP (Brookshire
and Coursey; Coursey; Coursey, Hovis, and
Schulze). Thus, in order to elicit accurate mea-
sures of WTA in a CVM field survey, it may
be necessary to use an incentive-compatible
bidding mechanism which provides opportu-
nities for respondents to "learn" their prefer-
ences and values (Brookshire and Coursey;
Coursey and Schulze). Incentive-compatible
bidding mechanisms which CVM participants
are already familiar and experienced with, such
as the policy referendum process proposed by
Hoehn and Randall, may provide another vi-
able means for eliciting WTA values.

Conclusions

Establishing the properties of nonsatiation,
saliency, dominance, privacy, and incentive
compatibility facilitates the internal validity of
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the CVM. Internal validity implies that the
results of a CVM field survey can be replicated.
For replicability, it is also necessary that treat-
ment variables such as instructions, informa-
tion, and bid elicitation procedures be held
constant across CVM applications. In general,
it is recommended that much closer attention
be paid to instructions, information, and bid
elicitation protocol with an overall objective
of standardizing procedures across CVM ap-
plications.

The use of the CVM as an input into public
policy decisions implies that external validity
is an important consideration as well as inter-
nal validity. External validity implies that CVM
results can be extended to "real-world" scenar-
ios. A necessary condition for external validity
is parallelism. In the case of CVM, parallelism
requires that the environment (e.g., respon-
dent characteristics), institutions (e.g., com-
modity allocation mechanisms), and infor-
mation structure of the contingent market be
similar to an actual, or potentially actual, mar-
ket. Parallelism implies that consumer behav-
ior in a contingent market would in fact be
observed should the market actually be im-
plemented.

In sum, EE methodology provides a useful
framework for CVM field survey procedures.
A distinct advantage of using this framework
is an increased potential for control and rep-
lication. Control and replication are the pri-
mary means by which researchers' shared mis-
understanding of economic systems is reduced
(Smith 1985). Lack of control and replication
contribute to persistent fundamental questions
concerning the validity of the CVM. As the
scope and complexity of a valuation problem
increase, such questions are likely to intensify.
CVM methodology is being subjected to closer
scrutiny from expanded sources including
agencies, public interest groups, lawyers, judges,
and Congress. Thus, reduction of"shared mis-
understandings" of the contingent valuation
method through sound, scientific methodology
is not only desirable from an academic stand-
point, but is perhaps essential for firmly es-
tablishing and maintaining the credibility of
the method among clientele groups.

[Received May 1988; final revision
received November 1988.]
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