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Lectures on valuation of environmental goods, environmental 

economics master course 
 

Jon Strand, February 14, 2017 

 

1. Background: Why value environmental goods? 

 

Basic points of departure:  

 

1. Valuation of ordinary commodities in market economies is usually based on market 

prices, from which willingness to pay (WTP) for the respective goods (or, their 

“value”) can be inferred.  

 

2. Most environmental goods and services, and many natural resources, do not have 

market prices from which the value can be immediately identified. We need other 

methods to find these values.  

 

Estimates or calculations of values of environmental and resource goods are necessary 

for rational decision making in a wide range of situations: 

 

     -   for the public sector,  

- for long-term planning, and  

- in international contexts (e.g. in relation to negotiations and conflicts between 

countries or groups of countries, over environmental and resource issues).  

 

The basic principle behind such methods is to attempt to make environmental and 

resource values comparable with values of ordinary market goods, such that rational 

and efficient tradeoffs between the two types of goods can be achieved.  

 

In practice, this requires that one attaches some sort of monetary value to 

environmental goods. 

 

Some (environmental activists, conservationists etc.) feel distaste for such a treatment 

of environmental goods. They would instead claim that many environmental goods 

are “priceless”, and that it may even be “wrong” to try to put a monetary value on 

some of them (such as threatened natural habitats or species).  

 

Such a view generally ignores the issue that economic priorities, involving such 

environmental and resource goods and services, actually must be made. In practice, 

when priorities are made which have implications for how much of environmental 

goods and services are provided, these priorities imply that we are least implicitly 

putting an economic value on these environmental goods or resources (see the 

treatment below).  

 

Economic analysis and systematic valuation principles have as one purpose to bring 

out these values explicitly, instead of leaving then unexplained or undefined. In many 

cases (but not always) one is then able to derive upper and lower bounds for these 

values, which may be useful in political processes.  
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A basic, and philosophically complicated, problem in this context is who ought to 

define the respective values.  

 

A more sensible objection to economic valuation, at least in a philosophical sense, is 

the following. Many environmentalists claim that not only we humans, but also other 

objects such as animal species or “nature itself”, ought to be represented when values 

are defined (an example may be that we as humans, in the view if many 

environmentalists, have no right to determine that a particular animal species should 

be extinguished).  

 

Economic science represents the view that such a “pure environmentalist” type of 

reasoning cannot lead us to a complete solution, in the context of actual choices to be 

made by us. We, as humans today, define the values and premises for valuation. No 

other species (or natural object) has the consciousness or cognitive ability to make 

such definitions or judgements, and neither can future generations of humans (today 

unborn) have influence on such decisions.  

 

As a consequence, in the end it must be we as humans, living today, that define the 

premises for valuation, and perform the relevant valuations.  

 

There is no conflict between this view, and the view that we can make decisions on 

behalf of and in favor of others (such as other species or natural objects, or future 

generations of humans). The basic realization is that these other individuals or objects 

cannot make the respective qualified decisions themselves. 

 

Economics as a science is, in consequence, based on two important premises in this 

respect. These are 

 

1) An anthropocentric view: It is always we, as humans, that define the value 

concepts. We may assign value to others (such as animals), but the animals 

themselves cannot assign such values. This is viewed as the only relevant 

departure since it is also we, humans, who make priorities and take decisions, 

on matters pertaining to the environment and resources. 

 

2) Economic value is defined as a (possibly weighted) sum of the values assigned 

to a good, by all present-day individuals affected by or who have preferences 

for the good to be valued. In the view of most economists, no “true” value can 

be assigned by another entity (and neither by a government or a dictator) 

independently of the individual present-day humans whose welfare is affected 

by the good. Limitations can and are being placed on the set of indviduals that 

form the basis for particular decisions or values (in particular for decision 

made by nation states, often only the individuals belonging to the respective 

nation form the basis for these decisions). 

 

These principles have some implications for the methods to be used for valuation, and 

the validity of these methods.  

 

2. Methods and principles for environmental good valuation: Overview 
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For environmental and many natural resource goods, other methods are required. 

These methods can be grouped in several ways. The table below provides one such 

grouping. We may group methods in two dimensions, as follows: 

 

 

1) direct versus indirect methods, and 

 

2) explicit versus implicit methods. 

 

By “direct” methods we mean that value is elicited (or found) directly, through 

questioning of (samples or representatives of) the relevant individuals.  

 

“Indirect” methods by contrast rely on observations of behavior in markets, from 

which value can be inferred via economic models, explaining relationships between 

the respective behavior and environmental value.  

 

In this context, valuation of ordinary market goods is “indirect” in most cases, since it 

usually relies not on individuals’ expressed statements about these values, but on 

behavior in markets (i.e., individuals’ revealed willingness to pay, in the markets for 

the respective goods).  

 

By “explicit” methods we will in the following mean that the values of the respective 

goods are elicited from the individuals (or from representative samples of such 

individuals) who are affected by the environmental goods, or who otherwise assign 

values to such goods.  

 

“Explicit” methods thus seek to elicit value most directly according to premise 2) in 

section 1 above.  

 

“Implicit” methods by contrast seeks to elicit environmental and resource values not 

directly from the affected individuals, but from others with a role to represent them.  

 

The “representers” could be government officials, “experts”, or political bodies 

(legislative and administrative).  

 

Such “representers” may sometimes play useful roles in a valuation context. A 

problem for many environmental impacts, and natural resources, is that individuals 

themselves often do not have sufficient information to assign such values properly, 

due to lack of information, or because such assignments may involve complicated 

cognitive processes. We will illustrate the use and usefulness of such methods below. 

 

It should be noted that the methods dealt with in this course can be applied to public 

goods in a wider sense than just environmental goods; including health services; 

cultural goods; general government service quality; and transportation services. In 

practice, however, most of the methods have so far had most applications to 

environmental goods. This is however changing, and the area of application is rapidly 

increasing. 



 4 

Table 1: Main categories of methods for environmental valuation 

 

Method type Direct methods Indirect methods 

Explicit methods Contingent valuation 

Referenda 

Choice experiments, 

simulated markets 

Household production 

methods (travel costs, 

averting behavior, etc.) 

Hedonic price methods 

(property prices, hedonic 

wages) 

Implicit methods Expert panel methods 

Expert opinion 

Opinion of political 

representatives 

Implicit valuation from 

political processes 

 

 
In the following discussion in this lecture we will go deeper into the different method 

types in the table, and explain their applications, and their relative strengths and 

weaknesses.  

 

Note that, when using the scientific approach in economics, we are “most 

comfortable” when valuation is done using explicit methods. This has to do with the 

second main premise of economic science as defined in section 1 above, namely that 

economic value of an environmental or resource good is defined as the sum of values 

attached by all affected individuals, and not by the value attached by, say, a politician 

or expert. The latter can be a good measure of value only when the politician or expert 

provides a good representation of the population that is represented. This one cannot 

always guarantee, but sometimes this is relevant to assume. 

 

Another categorization of value of environmental and resource (and other public) 

goods can be made according to motive for value. Three main motivations can be 

identified: 

 

1) Use value, which is the value to the affected individual, arising from this 

individual’s use of the environmental and resource object, and the change in 

such value when object characteristics change. This is the value category that 

most directly corresponds to that of most ordinary market goods. 

 

2) Option value, which is the value attached to the option or possibility of using 

the good. One may not have a current value of particular environmental or 

resource good, since one currently does not use it. But one may still value the 

option of being able to use in some time in the future.  

 

3) Non-use (or passive-use) value. This is value derived from other motivations 

than one’s own (current or future) use of the good, and comprises a wide range 

of possible motivations. It is also the most controversial of the three, both 

when it comes to trying to measure it, and when it comes to whether or not 

such values ought to be included as part of “overall social value”. 
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An important issue for the valuation of environmental goods is that different valuation 

methods have different ability to capture value as motivated in these three ways.  

 

As a rule, methods grouped as indirect and explicit (and rely on observations of 

individuals in markets) are only able to capture use value, since it is the actual use (of 

the services derived from the environment and resources) that is the basis for 

valuation in such cases.  

 

Methods grouped in the other three boxes in table 1 may, at least in principle and 

potentially, capture value from all three motivations. 

 

 

The main components or “types” of non-use or passive-use value are:  

 

a) “Existence value”, i.e. the value to the individual, from simply 

knowing that the good is presently available and/or of a particular 

quality.  

 

b) “Preservation value”, i.e. value associated with the good being 

preserved for the future, for the enjoyment of future generations.  

 

c) Altruistic motivations, implying that individuals attach value to others’ 

use (or valuation) of the good.  

 

Among altruistic motivations, we may distinguish between the following more 

specific alternatives: 

 

Altruism exhibited toward ones near family 

 

Altruism exhibited toward other (more anonymous) persons today 

 

Altruism exhibited toward future, perhaps not yet born, generations (and thus also 

anonymous persons).  

 

Altruism exhibited toward other objects (including animals). 

 

It is also useful to distinguish between two main different forms that altruism can 

take:  

 

Paternalistic altruism, which implies that it is other individuals’ use of the 

environmental good that is valued by the altruistic individual. 

 

Non-paternalistic altruism (often also called “pure” altruism). This implies that one 

incorporates others’ utilities in one’s own utility function. It can be shown that only 

paternalistic altruism has practical consequences, in terms of increasing the value of 

the good. 

 

How much does altruism and other passive-use value actually matter for total 

environmental and resource (and other public good) valuation? This is a priori unclear 

and may vary from case to case. The table below, taken from a Norwegian 
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willingness-to-pay study, indicates distributions across willingness-to-pay values to 

reduce mortality in the Norwegian population, where mortality is reduced for different 

death causes. The table indicates that when the respective death would be caused by 

environmental factors, there is a very high willingness to avoid it, and a large fraction 

of the value is motivated out of concern for the survival of others.   

 

Relationships between preferred public projects for mortality reduction, in terms of 

type of life saved, and stated payment according to different motivations, as averages 

across respondents. Million USD per VSL. (Based on a choice experiment in 1995; 

see Strand (2012). 

 

Death cause Concern for own 

life 

Concern for 

 other family 

 members 

Other altruistic 

 Concerns (for 

others) 

Total 

Heart disease 

(612 respondents) 

1.6 (31 %) 2.8 (54 %) 0.8 (14 %) 5.2 

Environmental causes 

(162 respondents) 

2.7 (30 %) 3.4 (37 %) 3.0 (33 %) 9.1 

Traffic accidents 

(221 respondents) 

2.0 (26 %) 4.7 (62 %)  0.9 (12 %) 7.6 

Total average (995 

respondents) 

1.7 (29 %) 3.1 (53 %) 1.0 (18 %) 6.0 

 

3. Valuation of environmental goods: Simple analytical basis 
 

A basic premise, generally in economics, is that individuals make welfare-optimizing 

consumption decisions. Note that some environmental and resource goods can be 

viewed as chosen by the individuals: Such choices may include air quality at one’s 

residence when residence can be chosen; and the number of trips one makes to a 

recreational site. For many environmental and natural resource variables, these 

however cannot be viewed as directly chosen by the individual, such as more general 

air, water and soil quality, greenhouse gas concentrations, the extent of natural 

preserves and the number of species existing. In both cases, however, changes in the 

relevant environmental variables will affect individual welfare.  

 

Assume that x is a vector of ordinary market goods, q is a vector of environmental 

goods chosen by the individual, and v a vector of environmental (public) goods not 

chosen by the individual. The individual seeks to maximize utility, u(x, q, v), with 

respect to x and q, subject to the budget constraint x + pq = Y, where the price vector 

for market goods is normalized to one, p is the price vector for those environmental 

goods that are chosen by the individual, and Y is income. We form the Lagrangean: 

 

(1) L = u(x, q, v) - (x + pq – Y) 

 

 

which is maximized with respect to x and q, yielding 

 

           (2)                               0x

L
u

x
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             (3)                            0q

L
u p

q



  


 

 

(2)-(3) imply 

 

              (4)                                 /q xu u p . 

 

We are here interested in the “value” to the individual, of changes in the quantities q 

and v of the two environmental goods. By “value” we can here mean (at least) two 

different things. Taking changes in v as an example, we may pose the following two 

questions. 

 

1) Say that an increase in v, from v(0) to v(0) + v, is possible but not 

guaranteed, and you do not have the immediate right to enjoy this 

improvement. What is your maximum willingness to pay (WTP) for such an 

increase in v? 

 

2) Say that you instead are entitled to an increase in v, from v(0) to v(0) + v. 

What is the minimum monetary compensation you must receive, in order to 

choose to not enjoy this increase in v, and instead take the monetary 

compensation? This we also call the willingness to accept, or WTA. 

 

Here 1) is usually called the compensating surplus (CS), while 2) is called the 

equivalent surplus (ES). Note that when v < 0, CS would be the minimum 

compensation in order to accept the change (here, WTA), while ES would be the 

maximum willingness to pay (WTP) in order to avoid the change. We may for 

reference set up the following table: 

 

 

 

Surplus measure Positive environmental 

change 

Negative environmental 

change 

Compensating surplus 

(CS) 

WTP WTA 

Equivalent surplus (ES) WTA WTP 

 

 

Note that CS is always defined with basis in the utility level before the environmental 

change. CS then expresses the payment, from or to the individual in question, 

necessary to retain this initial utility level.  

 

ES is defined with basis in the utility level after the environmental change. It is the 

payment, to or from the individual, that is viewed as equivalent to the change in the 

environmental good, in the sense that it gives the same effect on the individual’s 

utility (or put otherwise, an economic compensation or payment of size ES can 

substitute for the environmental change). 
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Note also that when changes in v are very small (in the limit, infinitesimal), 1) and 2) 

are identical, since the change in v leads to only a marginal utility change. 

 

Assume now that the amounts of the environmental goods v and q change positively, 

but only marginally. Differentiating the utility function with respect to x, q and v, we 

find 

 

 

             (5)                          x q vu dx u dq u dv du    

 

 

We have here assumed that the price of the private good, x, equals one. This means 

that we can define the willingness to pay for the change dv in v, or the change dq in q, 

as the negative change in the amount of the private good, which makes the individual 

stay on the same indifference curve as before, i.e, which makes du = 0.  

 

We thus have 

 

                  (6)               ( ) ( 0) v

x

udx
WTP v du

dv u
     

 

 

                  (7)             ( ) ( 0)
q

x

udx
WTP q du p

dq u
     . 

 

We here find that the WTP for a marginal change in v equals the marginal rate of 

substitution between v and x. The WTP for a marginal change in q simply equals p, 

since the individual is optimally adapted with respect to q, and p is the price of q.  

 

When considering changes in the prices of environmental variables, we speak of 

compensating and equivalent variations (CV and EV) instead of surpluses. In 

principle, these are derived in similar basic ways. To find the value of a marginal 

change in p, consider now the change in x which is equivalent to this change. From 

the budget constraint, dY = dx + q dp + p dq = 0, assuming dv = 0. This gives 

 

 

                     (8)          ( ) ( 0) .
dx

WTP p du q
dp

     

 

When changes are not marginal, there will be nontrivial differences between the 

theoretical concepts WTP and WTA and the empirical (and often more practical) 

concept called the Marshall Surplus measure (MS). These differences will be 

illustrated in class (if time allows). 
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4. Direct methods for valuation of environmental goods 
 

Among direct methods, it is common to distinguish between two main approaches, 

both much used, as follows (focusing here and in the following on explicit methods, 

according to the classification above): 

 

1.The contingent valuation method (CVM). By this we mean that the value of an 

environmental good is elicited directly, as the answer to a question about willingness 

to pay (WTP) to have more of the good, or willingness to accept (WTA) to get less of 

it than otherwise. 

 

The execution and design of this method will be explained more carefully below. 

CVM has until quite recently been the most applied valuation method, and it has been 

developed mainly in the context of environmental valuation, over the last 40 years. It 

is therefore of interest to study it more carefully. 

 

2.Choice-experiment (CE) methods. This is rather a group of empirical methods or 

approaches, which have a wide range of applications. They were originally developed 

for other than environmental applications, including market research and management 

science. With this approach, individuals are asked to choose between different 

alternatives, which (in the case of environmental applications) involve the 

environment, but where one does not pose direct questions about economic valuation 

of the environmental goods. In an individual CE question, individuals are asked to 

make a choice between two (or more) “projects” which differ in the environmental 

dimension, and in addition in some other dimension or dimensions. 

 

I will come back to the CE method later in the lecture. 

 

 

 

4.1 Basics of the contingent valuation model (CVM) 

 

We may distinguish between 5 steps in carrying out a good survey using CVM, 

as follows. 

 

Step 1: Construct a hypothetical market 

 

The objective here is to construct a scenario which corresponds as closely as possible 

to a real-world situation. The scenario is still usually hypothetical for the persons 

being interviewed. In most cases, there will namely be no direct link between the 

answers of the persons interviewed in the CVM survey, and a decision to implement 

or not implement the environmental change to be valued. (In some cases, such links 

however exist.) 

 

a) Sets the reason for payment. With standard market goods: We must pay to get 

more of a good. The improvement specified is contingent on payment actually 

being made. This scenario must be understood by respondent. 
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b) A so-called bid vehicle or method of payment must be constructed. This vehicle 

must fulfil conditions with respect to incentive compatibility, realism, and 

subjective justice among respondents. Relevant vehicles are: 

 

- Direct sum of money to be paid (no specific vehicle) 

- Payment to a fund/contribution 

- Support of a particular tax 

- Payment in the form of higher price of commodity related to the improvement 

(such as: higher electricity prices when the objective is to stop a river or nuclear 

power plant from being developed). 

 

c) Construct a provision rule. This is a mechanism by which the good is to be 

provided, as a function of the stated value. 

 

Step 2: Obtaining the data 

 

We select a limited sample of the underlying population, and let this sample go 

through an interview (or possibly a sequence of interview sessions). Interviews can be 

obtained in the following possible ways: 

 

a. Personal interview, person to person 

b. Personal interview/communicative session using an interactive medium 

(computer), or internet based program 

c. Mail questionnaire (with follow-ups) 

d. Telephone interview 

 

Most research and recommendations about research departs from person-to-person 

interviews. These have advantages of face-to-face contact, increasing engagement and 

awareness by interviewee, reduces misunderstading, makes spontaneous questions 

possible (may be important). 

 

b can sometimes have advantages, in cases where a computer program may be better 

at choosing a (complex) path of questions when there are several alternatives. This is 

also usually much less expensive. Recently, this is being applied more frequently, 

with good results. (See Lindhjem an Navrud (2011).) 

 

Valuation measure sought: 

 

a. Maximum willingness to pay (WTP) for an improvement in environmental 

quality, corresponds to CS 

b. Minimum willingness to accept (WTA) to abstain from an improvement in 

environmental quality, corresponds to ES 

c. WTP to avoid a worsening in environmental quality, corresponds to ES 

d. WTA to accept a worsening in environmental quality, corresponds to CS. 

 

Most studies have adopted WTP as the sought valuation measure, due to severe 

perceived problems with WTA (protest bids, and sometimes infinitely-high bids). 

 



 11 

The “theoretically correct” measure is however instead determined by the property 

rights situation involved (such as whether the individual questioned have a legal right 

to the environmental good or not). 

 

WTA questions are however often problematic from a psychological point of view, as 

there is a lot of emotion involved in the answers to these. Also, it is shown that a good 

may be valued quite differently, according to whether the individual initially does not 

have it (and must pay for it to get it), or the individual already has it initially (and 

must give it up, in fact be “bribed” into giving it up). In the latter case, we often find 

very high valuation statements. 

 

Possible mechanisms by which valuation answers are sought (“bidding 

mechanisms”): 

 

a. “Bidding game”: ask a sequence of questions until maximum is found. May suffer 

from lack of incentive compatibility and starting point bias, and fatigue effects. 

 

b. Payment card: Card indicates range of possible values, one of which is pointed out 

by interviewee. May imply problems of starting point bias. 

 

c. Open-ended question: no anchor. Here high degree of individual impreciseness, 

and sometimes systematic bias, may be problems. 

 

d. Closed-ended single-bounded referendum. 

 

e. Double-bounded referendum (same as d, but with an additional follow-up 

question of maximum WTP). 

 

Out of these, d is usually considered incentive compatible and free of starting point 

bias, but provides little information (only one bound). Some argue for e as having 

basically the same incentive properties and providing more information. The others 

also provide more information than d, but may yield biased answers. 

 

Step 3: Estimating average WTP/WTA 

 

Straightforward with open-ended and bidding-game formats. 

 

More difficult with single-bounded referendum. Must estimate probability functions, 

requiring more data. 

 

 

Step 4: Estimating bid curves 

 

Define bid curve for individual i as 

 

(9)                  WTP(i)  =  f(Y(i), E(i), A(i), X(i), Q, U(i), e(i)), 

 

where Y = income, E = education, A = age, Q = environmental quality, X = vector of 

other background variables we want to include, U = individual use of the 

environmental asset/object, e = random disturbance.  
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Objective is to find a “best” fitting function of this sort, from the material collected. 

Since material is “experimental”, simple estimation methods are usually sufficient 

(OLS or GLS with direct bid data, logit or probit with referendum-type data). 

 

Step 5: Aggregating the data 

 

Convert mean bids to population aggregates 

Utilize derived bids and bid functions for benefit transfer (see at the end of the lecture 

notes). 

 

 

Strategic behaviour 

 

The possibility of strategic bias was perhaps the main initial objection among most 

economists against using the CVM. The fear among many was that CVM would tend 

to give unrealistically high WTP bids, due to the lack of commitment implied by the 

method and procedure (usually, saying a high number is free as the respondent is not 

charged the amount). 

 

 

Strategic incentives with CVM 

 

Type of payment 

mechanism 

Provision of 

environmental good 

independent of bid 

Provision of 

environmental good 

depends positively on bid 

Actual payment by 

interviewee independent 

of expressed bid 

Indifferent. Perhaps 

overstatement if 

interviewee attaches some 

probability that the 

interview will be used 

 

 

Overstatement 

Actual payment depends 

positively on expressed 

bid 

 

 

Understatement 

 

 

 

Depends:  

Possibly incentive 

compatible 

 

The table above indicates, schematically, the types of incentives, for over- or under-

statement of true valuations, that may be found with the CVM. We see that there is 

not always an incentive to exaggerate ones stated bid: it depends on both the actual 

decision on providing the environmental good, and on how it is expected to be 

financed.  

 

Note that a referendum format, which should be categorized in the bottom right-hand 

corner of the table, may reduce strategic bias, if such a format is considered realistic 

by the persons interviewed. 

 

Generally, CVM has appeared to be less prone to strategic bias than first suspected. 

The table above gives some indication, as to when to expect exaggerated bids, and 

when to expect too low bids. In some cases, the latter is expected.  
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Other possible biases 

 

While strategic bias is the type of bias most emphasized by economists, in many 

applications of the CVM, other biases are found to be practically more important. We 

will here briefly go through some of these. 

 

1. Starting point bias, “anchoring”. The idea here is that an initial valuation figure, 

indicated to the respondent, may indicate a “normal” level of value or payment, 

and that later valuation figures may be drawn in the direction of this amount. This 

problem is greater, the less familiar the respondent is with the object to be valued, 

and the valuation procedure. 

 

2. Vehicle bias (individuals may have preferences/dislikes for particular “vehicles”, 

or ways in which payment is sought). 

 

3. Mental account or scope bias: Individuals have a particular “account” allocated 

to e.g. environmental goods. 

 

4. Embedding: More comprehensive good valued about equally as less 

comprehensive. May have a theoretical basis in strong substitutability, but may 

else be related to the mental account issue. 

 

5. Major differences WTP-WTA: May be due to property rights notions, or to 

factors related to fairness about who is to pay to correct a particular damage. 

 

6. Informational biases: Valuation may depend on how the information about the 

good and its provision and financing is provided, who makes the interview, what 

other information the respondents have about a particular good or incident.  

 

Different formats for checking and control for biases: 

 

- Top-down format: Start at comprehensive good, work down to more specific 

 

- Bottom-up format: Start with the specific, work up to the more inclusive. 

 

Particular problems raised by the inclusion of passive-use values 

 

Particular problems in interpreting answers from CVM studies, are raised by altruism 

(paternalistic versus non-paternalistic), and by other passive-use motives (such as the 

values of future generations, of other intrinsic sources of valuation than humans, 

“warm glow”).  

 

It can be shown that when altruism is non-paternalistic (or pure), values motivated in 

this way should not “count”. The reason is that such altruistic motivations increase the 

value of all goods equally much, and relative values remain unchanged. 

 

Under paternalistic altruism, things are different. Then relative values change, and 

such altruism regarding other persons’ use of particular environmental goods, adds to 

the social value of these environmental goods. 
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Some economists do not fully recognize “warm glow” as an economic value. This 

remains a contested area today. Personally, I think all values ought to be included 

regardless of motivation.  

 

The NOAA panel 
 

The NOAA Panel, consisting of several highly regarded economists (led by noted 

Nobel  Laureates Kenneth Arrow and Robert Solow), was set up in the early 1990s in 

the U.S., to review the CVM as scientific method, and provide guidance on its use. A 

concrete background for the panel was the controversy surrounding the Exxon Valdez 

incident, with a large oil spill off the Alaska coast, in 1989. In that case, WTP data 

obtained from CVM studies were brought to court. These studies were contested, and 

the entire CVM seriously questioned.  

 

The NOAA panel tried to remedy this problem, by providing a set of commonly 

applicable guidelines for use of the CVM, in particular as court evidence. It issued a 

report in 1993, which has been widely cited, and followed. 

 

General guidelines given by the NOAA panel: 

 

- Probability sampling from the entire affected population 

- Minimize nonresponses 

- Personal interview 

- Careful pretesting for interviewer effects 

- Clear reporting, of defined population, sampling method, non-response rate and 

composition, wording of questionnaire and communications 

- Careful pretesting of CV questionnaire 

- Conservative design. By this them mean that one should generally prefer options 

that tend to underestimate, rather than overestimate, WTP 

- WTP format instead of WTA 

- Referendum format 

- Accurate description of program of policy 

- Pretesting of photographs to be used. 

 

4.2 The Choice Experiment (CE) method 

 

Choice Experiments (CEs) are a rather general direct valuation approach where 

individuals are asked to compare choice alternatives which differ in two or more 

(usually, at least three) dimensions. In the case of environmental applications, two (or 

more) of these dimensions will be a monetary payment, and one (or more) variable(s) 

representing environmental quality. Respondents are here thus not asked to directly 

value environmental goods; but the choices made between the alternatives posed 

however have implications for this value.  

 

With CE one thus does not ask directly about environmental values; such values can 

instead be found, more implicitly, from the choices made. Methods are developed 

whereby such willingness to pay measures can be inferred statistically from the 

choices made by respondents. (See otherwise the textbook for some simple analytics 

in this regard.) 
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The lack of a direct valuation question in CE is both a strength and a weakness, 

relative to CVM. 

 

One strength of CE relative to CVM, is that many people have trouble attaching direct 

monetary values to environmental goods they are not used to valuing. It may instead 

be easier to choose between attribute combinations, as such choices may be clearer 

and easier to understand.  

 

Another related point is that the choice situations constructed in CE studies often 

correspond more closely to real-life choices, and will thus perhaps be relatively more 

familiar. In contrast, the scenarios described in CVM studies are often unfamiliar, and 

sometimes unrealistic as a practical choice situation. 

 

Familiarity of the choice situation is indeed one strength of CE that one tries to 

exploit in designing such studies. 

 

A weakness of CE relative to CVM is just that it is less direct. When people have a 

good sense of the value of a particular environmental good, it can be better to ask 

them directly about this value, instead of asking in a circumscribed way.  

 

Another weakness of CE is its cognitive demand, which can be much higher than for 

CVM. This is both because the choice situations described in the “CE game” can be 

complicated, and as the respondent will typically be asked to answer to a sequence of 

choice situations.  

 

Example of a CE study of transportation choice involving environmental 

amenities 
 

Assume that individuals surveyed are required to choose between different bus rides, 

that at the outset are relatively familiar to them. 

 

The choice situation is assumed to involve the variables included in the following 

tables. The individual questioned is required to choose between choice alternatives 1 

and 2, as follows: 

 

Choice number Bus ticket 

price 

Envir. quality 

along route 

Other 

attribute 

1 10 NOK “Bad” No seat 

2 20 NOK “Good” Seat 

 

 

Assume that the individual questioned chooses alternative 2. This means that the 

combination of attributes under alternative 2 is worth at least (20 – 10 =) 10 NOK for 

this individual. 

 

Assume that the person is next faced with the following choice, between the new 

alternatives 1 and 3: 
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Choice number Bus ticket 

Price 

Envir. quality 

along route 

Other 

attribute 

1 10 NOK “Bad” No seat 

3 30 NOK “Good” Seat 

 

The only difference between the two tables is in terms of the bus ticket price, which is 

higher in alternative 3. If the individual now chooses alternative 1 over alternative 3 

his or her maximum willingness to pay (in the form of bus fares) to avoid “bad” 

environment and “no seat” is between 10 and 20.  

 

If the person instead had chosen alternative 3, this maximum willingness to pay would 

be greater than 20. 

 

Note that we have here not identified the value of the individual effects 

“environment” and “seating” separately. More questions are necessary to decide this.  

 

Consider the following third choice situation, where we instead of choice alternative 

1, assume that this choice involves “seat”, so that the environmental variable is the 

only one that differs. Assume that the person now chooses alternative 4 over 

alternative 2. We then know that the environmental variable is worth between 0 and 

10. From before we knew that “good environment” and “seat” were together worth 

between 10 and 20. This also means that “seat” can be worth between 0 and 20.  

 

 

Choice number Bus ticket 

Price 

Envir. quality 

along route 

Other 

attribute 

4 10 NOK “Bad” Seat 

2 20 NOK “Good” Seat 

 

During a given CE session, each respondent will usually be faced with a sequence of 

choice situations which can be similar to the ones depicted here; possibly more 

complicated ones. Statistical tools and models can be applied to the answers from 

larger samples of respondents, each making several (usually, pairwise) choices 

between monetary payments and the various attributes, to estimate “value” of each of 

the alternatives. This is discussed in the textbook (pp 432-435), and will be discussed 

in class.  

 

 

5. Indirect methods (based on observations in markets) 
 

I will in this section confine the attention to two much-used indirect (and explicit) 

methods. The first is the travel cost method, used for valuing particular sites usually 

with a recreational value. The second is the hedonic price method, which has its 

largest application to the real estate market. The idea here is that real estate property 

values can depend on environmental characteristics at or in the vicinity of the 

property, and that differences in such values can reveal useful information about the 

values of the relevant environmental improvements. 

 

The main reasons for focusing on these two methods are that they have been much 

studied in economics, and that they represent good examples of environmental 
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valuation methods with a sound basis in economic theory. It must however be 

recognized that these methods have a somewhat limited range of application. As 

discussed above, non-use (or passive-use) value cannot be captured with these 

methods.  

 

 

5.1 The travel cost method (TCM) 

 

This method is suitable for valuing use value of a geographically limited site, such as 

a river, park, water fall or scenic view. The idea behind the method is to view the cost 

of travelling to the site as the relevant cost variable which is differentiated between 

consumers, and which motivates the frequency of use of the site.  

 

Basically, the idea is that when two individuals have the same preferences (use value) 

for visiting the site, where individual 1 has travel cost c(1), and individual 2 travel 

cost c(2), where c(1) < c(2), then the net recreational value (i.e. gross recreational 

value minus the travel cost) of individual 1 must be at least c(2) – c(1). 

 

In practice we will never know, nor be able to infer, the exact recreational value for 

any given individual. It may however in some cases be permissible to assume that the 

distributions across the population, of the preferences for visiting a particular site, are 

similar for different subpopulations.  

 

In practice one often constructs a variable v(i) = V(i)/N(i), where V(i) is the number 

of visits to a particular recreational site, from a particular region, and N(i) is the total 

population in that region. v(i) is then a measure of the relative visit rate from region I 

(as a practical example, v(i) could be the number of visits to the national park 

Hardangervidda, from Oslo, relative to the population in Oslo, in a particular year). 

We then assume that v(i) is a function of the cost of travelling to the site from region 

i, called c(i).  

 

Assume that the relative visit rates are related to travel costs in the following simple 

way: 

 

 

(10)                                                v(i) = a – b c(i), 

 

 

where a and b are fixed positive coefficients ((10) is then a linear function). 

(Alternatively other functional forms such as logarithmic or log-linear will often be 

used in practice.) We assume that b > 0, such that the relative visit rate is lower, the 

higher is the cost of visiting the site. Given (10), we see that when c(i) = 0, v(i) = a.  

 

The relationship between c(i) and v(i), is a straight line which intersects the horizontal 

axis at c(i) = a/b (when v(i) = 0), and the vertical axis at a (when c(i) = 0). This line 

gives all possible combinations between visit rate and cost of travelling to the site.  

 

Consider two geographical zones 1 and 2, where c(1) < c(2), and v(1) > v(2), drawn in 

the figure. When we estimate this line, it will also be interpreted as describing the 

distribution of preferences for visiting the site, among the population within a given 
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zone (hypothetically, if the cost had been increased for people in this zone, fewer and 

fewer would have visited the site, along the curve). With many individuals in each 

zone, the person with the highest preferences for visiting the site is the person who 

would visit it even if the cost was a/b. Thus for this person, the consumer surplus from 

the visit (defined as the maximum willingness to pay to visit the site, minus the travel 

cost) equals a/b – c(1). When the curve is linear, the average consumer surplus for 

visitors from zone 1 will be [a/b – c(1)]/2. The number of visitors from zone 1 is 

N(1)v(1).  

 

We find that the aggregate consumer surplus for all visitors from zone 1 can be 

written as 

 

 

(11)               
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We find that overall consumer surplus for all visitors from a given zone is a quadratic 

function of travel cost in this particular case (with a linear demand function). (With 

other demand functions the consumer surplus will be other functions of travel cost, 

e.g. with a logarithmic function it will be linear in travel cost.) 

 

The aggregate consumer surplus for all visitors can now be found aggregating up all I 

zones, i.e. taking the sum W = i W(i), with the W(i) given from (11). 

 

 

Problems with applying the method 

 

There are several problems with using this method in practice. It is based on a 

particular model of behavior that need not be valid in practice (at least not exactly), 

and it may miss much of the value that ought to be counted.  

 

1. Multiple-purpose trips 

 

The model assumes that a trip to a recreational site always is motivated only by 

visiting this site. But often it is relevant to assume that people do several things on a 

given trip. Say, if the trip is a vacation, one may want to visit the national park, and 

then afterwards another site nearby, and perhaps later some relatives living in the 

neighborhood. Then the travel cost is incurred with several objectives in mind, and it 

may be inappropriate to ascribe the entire consumer surplus from the trip to one 

particular site. The method will then tend to overvalue site benefits. 

 

2. Alternative recreational areas 

 

A somewhat different, but potentially equally serious, problem is that even if visiting 

the site is the only purpose of the trip, the method does not necessarily give a proper 

value of this site in social terms, as the marginal value to society from adding this site, 
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over a situation without the site. Think of a case with a number of national parks, say, 

10, among which a given visitor may choose. Consider a special case where, for 

visitors from a given zone (say, Oslo in the example above), the costs of visiting the 

different sites were identical, and the preferences for visiting the different sites are 

identical. Then, reasonably, visitors will distribute themselves evenly over the 10 

sites.  

 

Now consider the effect of removing this particular site (in the example, 

Hardangervidda), which is no longer available (it has become privatised, say, and is 

now used for agriculture). The visitors from Oslo must now distribute themselves 

between the 9 remaining sites, and since they were almost indifferent between the 

sites, the utility loss is very small when now Hardangervidda is no longer available. 

 

This indicates that the degree of substitution between sites is important for the value 

of a given site. The more alternative sites that can substitute the loss of one particular 

site, the smaller the social loss of removing the site, and the lower its social (use) 

value. This effect is not captured directly by the method, but can be captured by 

estimating simultaneously, a model with all the relevant sites.  

 

3. Selection problems  

 

The method assumes that the distribution of preferences for the site are identical for 

visitors from all possible zones. If the site in question matters significantly for overall 

welfare, for at least some portion of the population, there may be selection problems 

due to self-selection of place of residence.  

 

Take an example where the site in question a good river for salmon fishing. For some 

individuals, salmon fishing may be overridingly important, and they may wish to live 

close to good salmon rivers. This will make invalid the assumption that the 

distributions of preferences for visiting the site are the same for all zones. Instead, the 

zones close to the site will have a larger representation of individuals with high 

preferences for the site. The TCM will then tend to undervalue true social valuation. 

 

4. Problems of constructing a proper travel cost variable 

 

This problem is related to problem 1 above, but involves also the issue of what time 

cost to ascribe to travel time to recreational sites, whether to include the time cost of 

all individuals travelling (some of whom may not visit the site or may not be 

interested in the site).  

 

5. Problem of not capturing other value items than use value 

 

The TCM is based on use value alone, and cannot capture concepts such as option 

value or passive-use values, which may be more important for some recreational sites. 

 

To some degree many of these problems may be overcome by interviews at the site, 

of samples from the visiting populations, and, possibly, by supplementing the TCM 

by CV-type valuations of such samples.  
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5.2 The hedonic price method 
 

The hedonic price method, as applied to environmental valuation, relies on an 

assumption that the value of property is affected by environmental variables, and that 

differences in property prices may express the willingness to pay to avoid or accept 

particular environmental problems at ones site of residence. 

 

Assume first that there are N = N1 + N2 households in a city, such that N1 of the 

households are willing to pay B1 in order to avoid living in a polluted neighborhood, 

while the rest are willing to pay nothing for this. There are also N houses in the city, 

and N
*1

 of these are located in the unpolluted area, while N-N
*1

 are located on the 

polluted area of the city.  

 

Consider two different, extremely simple, cases. 

 

First, assume that N
*1

 < N1. In this case there are fewer houses in the unpolluted area 

than there are households demanding unpolluted neighborhoods. This implies that 

some of the households (a number N1 - N
*1

) demanding unpolluted neighborhoods 

must in equilibrium be living in a polluted neighborhood, and some in an unpolluted 

one (a number N
*1

). For these households to be indifferent between living in the 

different neighborhoods (which must be the case at equilibrium with a competitive 

housing market), the houses in the unpolluted area must have a price which is B1 

higher than the houses in the polluted area.  

 

What is the welfare gain from eliminating pollution in this city? 

This is given by the willingness to pay to avoid pollution, for all households 

experiencing pollution today, equal to 

 

 

(12)                                            W1 = (N1-N
*1

)B1 

 

 

In the alternative case, all households are being annoyed by pollution, and thus 

demand unpolluted houses. The value of removing the pollution is then 

 

 

(13)                                             W =  (N-N
*1

)B1. 

 

 

Note that data on house prices cannot say directly how many households are affected. 

Thus we must know the numbers in the different groups (or the fractions), which 

imposes uncertainty on the method. 

 

In a more realistic setting, there is a continuous distribution of preferences for 

avoiding pollution in a given city, and in addition, the level of the pollution problem 

may vary continuously (and not just take two values as assumed above).  
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Problems with applying the method 

 
There are (at least two separate types of problems with applying this method for 

environmental valuation: 

 

1. Problems of actually estimating the relationship between pollution and house 

prices. 

2. The problem of inferring social (use) value to pollution reductions, from such 

differences in house prices.  

 

We will sketch some of the most important of these problems. 

 

 

a. Inferring the effect of pollution on house price. 

 

In practice, a large number of variables influence on house prices, such as general 

location and amenities in the neighborhood (not only pollution but also qualities of 

various other local public goods), location in terms of convenience and travel cost (to 

shopping, work etc.), and specific characteristics of the house such as garden, number 

quality of rooms, etc. It is very difficult to isolate the specific environmental variable 

one has in mind, and its specific effect on house price.  

 

b. Systematic correlations (multicollinearity) between several variables, that all 

influence on house price.  

 

A potential problem with identifying the partial effect of the environmental variable 

on house price, is that several of the variables under a may be correlated, often highly 

so. One example of such correlation would be where a particular neighborhood is 

“snobbish” and thus fetch high prices, and this neighbourhood at the same time has 

low pollution. It is then difficult to determine whether the low price is due the 

“snobbishness” effect, or to the low pollution as such. 

 

c. The market for housing may be non-competitive 
 

Some housing market may be regulated, or have several forms of ownership, which 

makes it difficult to compare house prices directly. 

 

d. Endogeneity of variables that may tend to co-vary with, and affect, house 

price 

 

In many cases there will be negative correlations between house price and pollution, 

where some of the factors responsible for this correlation are endogenous, i.e., 

affected by pollution itself. Moreover, often these other variables are unobservable, or 

imperfectly observable. As an example, house maintenance may be affected by air 

pollution and not observed directly (owners of houses in nonpolluted areas may have 

greater incentives to maintain their homes, thus raising the value of these homes, and 

this increase in value may in a HP study be ascribed to the pollution difference).  

 

This issue creates a set of estimation problems whereby more advance estimation 

techniques (instrumental methods, Heckman procedures) are required. 
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- Reminder of undamaged substitute commodities 

- Adequate time lapse from possible concrete incident to be valued 

- Temporal averaging 

- “No-answer” option available 

- Yes-no follow ups to referendum question 

- Cross-tabulations of other questions such as attitudes toward site, environment etc. 

- Checks for understanding 

- Alternative expenditure possibilities provided 

- Present-value calculations made as clear as possible 

 

 

6. Implicit methods 

 

What I have above called “implicit methods” have so far been much less applied in 

environmental economics; and there is much less about them in environmental 

economics textbooks. There are at least two reasons for this. First, these are not really 

recognized as “valuation methods” by many economists. Some would consider these 

approaches rather as belonging to e g management science or political science. The 

“problem” with them is that the “valuation” is conducted not by the individuals that 

are affected by respective environmental changes, but instead by somebody who 

represents these individuals who are affected. In particular, the textbook used for the 

course has nothing on such methods.  

 

The second reason is that few (good) studies exist which can be grouped in this 

category of methods, and that can be used as showcases or illustrative examples. I 

have however myself participated in a few such studies, at least two of which (I will 

argue) are quite useful, and these two will be discussed in the lecture. 

 

I have in the table above chosen to group these approaches in two groups, in similar 

way as for the more standard explicit methods. The first group are implicit and direct 

methods. By this I mean that a stated-preference approach is used, but that the persons 

asked are not a random sample of the affected individuals, but instead particular 

persons who play the role of representing the affected individuals.  

 

One application of such methods is what is sometimes called Delphi surveys, where 

experts are surveyed about issues otherwise normally posed to random samples of 

individuals, and where the experts are to play the roles  of “oracles of Delphi”, thus 

representing the individuals. The Delphi survey related to WTP to preserve the 

Amazon rainforest, presented at the lecture, is one such study. Here, more than 200 

environmental valuation experts from 37 different countries tried to predict the 

outcome of a CVM survey in their own country, related to protecting the Amazon. A 

question that will be addressed in class is whether such surveys have any value. I 

argue that they do, but mostly in terms of intercountry comparison. The 

environmental experts can be expected to have a “feel” for their respective 

populations’ values; and this “feel” is likely to be similarly related to “true” values 

across countries (given that experts are of similar quality across countries). This was 

in fact what was found with the Amazon Delphi survey: The predicted average WTP, 

when considered across countries at different income levels, was here found to be 
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more or less proportional to average per-capita (purchasing power parity adjusted) 

GDP levels. This is interesting: if it holds, global valuation can be found by scaling up 

an estimated WTP as fraction of GDP, in one or a small number of countries.  

An obvious reason for the interest to use expert panels as in this study, is cost (and 

possibly execution time). Resources are frequently not available for doing full-fledged 

WTP surveys in all countries where this is warranted; as for valuing the Amazon 

rainforest which is a global good with, presumably, positive value in virtually all the 

world’s countries. Simplified procedures such as these can then help by providing 

numbers that are better than those existing; although hardly perfect due to the obvious 

representation issues.  

 

The second main group of such methods consists of what I have called implicit and 

indirect methods. Here, the individuals involved in the valuation exercise are again 

not random individuals but instead usually “experts”. An additional twist is that 

valuation is here inferred from particular behaviour or decisions taken by the experts. 

The analysis of the decision process behind the Norwegian Master Plan for Water 

Resources (Samlet Plan for Vassdrag), presented in Carlsen et al (1993), is in my 

view a good example which will be presented in class. The decision process behind 

this plan made it possible for us to calculate implicit weights given to a range of 

environmental factors or attributes, in terms of their impact on the ranking, in terms of 

worthiness for permanent protection, of all remaining Norwegian hydropower 

projects.  

 

It should be clear that these values do not necessarily represent popular environmental 

preferences in a normal sense. They are instead the outcome of a political process 

which hopefully did represent the underlying population in an adequate way. A 

“problem” was however that only our analysis has been able to uncover the implicit 

environmental costs ascribed to the various attributes. A question to be posed to the 

experts, and then also to people who they are presumed to represent, is then whether 

these are in fact the correct prices. To find out more about this, one would need to go 

back to the experts (and the people) with our assessments of the environmental 

valuations, and possibly (if necessary) have the initial cost estimates revised. 

 

In part, the attraction to using implicit methods stems from the fact that doing good 

valuation work is costly in terms of both money and time, and that simplified 

procedures, less costly to execute, will often be preferable in particular when the 

target population is very large (as when values need to be elicited from several 

countries, as for the Amazon Delphi survey study). Implicit valuation using an expert 

approach (such as a Delphi survey) is then one possible way out. Notice however that 

this option has not been used often in environmental economics; ours seems, in 

particular, to be only the second Delphi survey study ever done for an environmental 

good. 

 

But other approaches to simplification and cost reduction are also possible. Two such 

approaches (which are mutually related) are meta-analysis, and benefit transfer 

studies. In a meta-analysis, individual studies on a particular topic are taken as 

observations in the larger study. The objective of a meta-analysis is then to investigate 

systematic factors behind the achieved results in the individual studies. Depending on 

the degree of precision of estimated effects, this can give us very important 

information about how valuation results depend on background variables, settings, 



 24 

valuation methods and details about the objects being valued. This can in turn give us 

useful information about what values would have been in counterfactual cases. 

 

This leads us naturally to the other approach, benefit transfer (see Navrud and Ready 

(2007), which is frequently based on one or more underlying meta-analyses. The 

objective is here exactly to “transfer” values from a “study site” (where one or more 

studies have already been done) to a “policy site” (where no study has yet been done, 

and where we need a value assessment). The question is here, can values be 

transferred in this way; and what is in case the (expected) error?  

 

It here seems clear, and as confirmed by empirical work, that benefit transfer works 

best when the conditions at the “study site” are as similar as possible to conditions at 

the “policy site”. Thus in particular, benefit transfer within a country is likely to work 

better than across countries. 
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