
Lectures on valuation of environmental goods, 
environmental economics course, spring 2004 
 
Lecture April 30 
 
1. Background: Why value environmental goods? 
 
Basic points of departure:  
 
1. Valuation of ordinary commodities in market economies is 
generally based on market prices, from which willingness to pay 
(WTP) for the respective goods can be inferred.  
 
2. Most environmental goods and services, and many natural 
resources, do not have market prices.  
 
Estimates or calculations of values of environmental and 
resource goods are  still necessary for rational decision making: 
 
     -   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. 
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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 these goods (such as threatened 
natural habitats or species).  
 
Such a view generally ignores the issue that real economic 
priorities, involving all such environmental and resource goods, 
actually must be made. In practice these priorities imply at least 
an implicit valuation of the environmental goods or resources 
(see the treatment below).  
 
Economic analysis and systematic valuation principles are 
designed to bring out these values explicitly, instead of just 
leaving then unexplained or as 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.  
 
A basic, and perhaps philosophically unsolvable, problem in this 
context is the question of 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).  
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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 objects cannot make the 
respective decisions themselves. 
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Economics as a science is, as a consequence, based on two 
important premises in this respect. These are 
 

1) 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, across all those 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 thus be assigned by another entity (and 
neither to a government or a dictator) independently of the 
individual present-day humans whose welfare is affected 
by the good.  

 
These principles have some implications for the methods to be 
used for valuation, and the validity of these methods.  
 

 4



2. Methods and principles for environmental good valuation: 
Overview 
 
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 group 
methods according to two dimensions, namely 
 

 
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 
individuals.  
 
“Indirect” methods by contrast rely on observations of behavior 
in markets, from which value can be inferred via economic 
models explaining the relationship 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).  
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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 these values not 
directly from the affected individuals, but from others with a 
role to represent them.  
 
The “representers” could here be government officials, 
“experts”, or political bodies (legislative and administrative).  
 
Such “representers” may sometimes be useful in a valuation 
context. Individuals themselves do not always have sufficient 
information to assign value properly, or such assignments may 
involve complicated cognitive processes. We will illustrate the 
use and usefulness of such methods later in the lectures. 
 
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. 
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Table 1: Main grouping 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 the lectures we will go deeper into 
the different method types in the table, and explain their 
applications, and their relative strengths and weaknesses.  
 
Note that the scientific approach in economics is 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, 
intrinsically, by the value attached by, say, a politician or 
expert).  
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Another categorization of value of environmental and resource 
(and other public) goods can be made according to motivation 
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) 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 one ought to include such values as part of 
“overall social value”. 

 

 8



An important issue in 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 used as the basis for 
valuation.  
 
Methods grouped in the other three boxes in table 1 may in 
principle have the ability to capture value from all three 
motivations. 
 
 
 
The main components or “types” of 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.  
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Among altruistic motivations, it is common to distinguish 
between the following more specific motivations: 
 
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 a few 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. 
 
Nonpaternalistic altruism (often also called “pure” altruism). 
This implies that one incorporates others’ utilities in ones own 
utility function. It here turns out that only paternalistic altruism 
has practical consequences, in terms of increasing the value of 
the good. 
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How much does altruism and other passive-use value actually 
count in total valuation? This is uncertain and may vary from 
case to case. The table below, taken from a Norwegian 
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 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 others.   
 
 
 
 
 
Table 1. Relationships between preferred public projects for mortality reduction, in 
terms of type of life saved, and payment according to different motivations, as 
averages across respondents. Million USD per VSL (assuming an exchange rate of 7 
NOK per USD).. 
 
Death cause Concern for own 

 Life 
Concern for 
 other family 
 members 

Other altruistic 
 concerns 

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 
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3. Theoretical basis for valuation of environmental goods 
 
Basic premise, generally in economics and specifically in the 
context of environmental valuation, is that individuals make 
welfare-optimizing consumption decisions. Note that some 
environmental and resource goods can be viewed as chosen by 
the individuals, such as air quality at ones residence when 
residence can be chosen, the number of trips to a recreational 
site. Others 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 environmental goods chosen by the individual, 
and Y is income. We form the Lagrangean: 
 

(1) L = u(x, q, v) - λ(x + pq – Y) 
 
 

which is maximized with respect to x and q, yielding 
 

           (2)                       0=−=
∂
∂ λxu
x
L  

 

             (3)                     0=−=
∂
∂ λpu
q
L

q  
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(2)-(3) imply 
 
              (4)                          puu xq =/ . 
 
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. What is your maximum 
willingness to pay for such an increase in v? 

 
2) Say that you may be 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 take 
this increase in v, and instead take the monetary 
compensation? 

 
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 (willingness to accept, in short, 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 

 
 

 13



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). 
 
Note also that when changes in v are very small (in the limit, 
infinitesimal), 1) and 2) are identical, since there is only a 
marginal utility change as a result in the change in v. 
 
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)                dudvudqudxu vqx =++  
 
 
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.  
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We thus have 
 

                  (6)               
x

v

u
udu

dv
dxvWTP ==−= )0()(  

 
 

                  (7)             p
u
u

du
dq
dxqWTP

x

q ===−= )0()( . 

 
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 dq = 0. This gives 
 
 

                     (8)          .)0()( qdu
dp
dxpWTP ==−=  

 
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. 
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