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technique is one of the methods that provide a
systematic process for identifying, valuing as
well as comparing costs and benefits of
environmental resources (Knapp, 2015;
Haveman & Weimer, 2001). The method is
based on the core principles of welfare
economics, which considers the wellbeing of
the society to be important. The method is
usually employed by policymakers in the
process of allocating resources across different
sectors (Knapp, 2015). Cost-benefit method is
important in assessing the economic efficiency
of proposed public policies by using a
systematic production of social costs and
social benefit (Haveman & Weimer, 2001). Just
like most of the contingent valuation methods,
cost-benefit has the element of willingness to
pay and opportunity cost that usually guides
the valuation of projects policy effects when it
comes to monetary terms. More so, this
method provides an appropriate decision rule
as well as set of policies that maximize net
social benefit (Haveman & Weimer, 2001).

The purpose of cost-benefit method is to make
better informed and at the same time
consistent policy decisions (Boardman, 2015).
For example, this method considers the
benefits, which occur to and costs incurred by
all members of the society (Boardman, 2015).
The terms social benefit and social costs are
derived from cost-benefit approach
(Boardman, 2015). In this perspective, it is
worth mentioning that cost-benefit method is
important  in  evaluating  environmental
resources in one way or the other. Cost-benefit
method helps in predicting willingness to pay
while ranging from various preferences
revealed by observable behavior in the market
as well as the preferences about public goods.
Lastly, Cost-benefit method provides the
guiding principle for monetizing impacts
regarding the concept of willingness to those
affected to pay in a bid to obtain or avoid the
impacts (Vining & Weimer, 2015). In a bid to
understand the core aspects of cost-benefit
method, it is important to explore its various
methods as discussed in the next sections.

Opportunity cost method

The opportunity cost method focuses on
valuing the benefits of environmental
protection when it comes to what is being
foregone to achieve it (Parsons, 2013;
Markandya et al. 2018; Mahanta, 2014). In
most cases, this method forms the basis of
compensation payment, especially for the
compulsory  purchase driven by the
government of property or land that is under
eminent domain law (Haveman & Weimer,
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2001). More so, opportunity cost method
considers that the land of property rights when
it comes to using of land and natural resources
to restrict the rights of the government in favor
of the society, where owners must be
compensated. In this case, this method is
usually useful in situations where it is hard to
estimate the benefits of an environmental
change (Boardman, 2015). One of the
examples is that, rather than assessing the
benefits of various available alternative
conservation schemes in a bid to choose the
best option out of them, this method is usually
employed to estimate the opportunity cost of
foregone benefit related to each scheme
compared to the selected alternative.

However, it is worth mentioning that
opportunity cost method does not usually
include non-market public values of property
and land (Vining & Weimer, 2015; Ahmed,
2006). One of the reasons is that land and its
attributes usually produce externalities that are
recognized in regulatory land use planning
control. In most cases, these seek to minimize
external challenges through development of
control land use class order, which is also
done by separating externality to allow land
use spatially. More so, the planning controls
focus on preserving amenity benefits, which is
done through restricting the development of
the land entirely (Vining & Weimer, 2015).
Nonetheless, it should be noted that by
restricting land development, the price of land
such as green belt land usually faces lower
financial value compared to its opportunity cost
value.

Relocation Cost Method

As one of the cost-benefit methods, relocation
cost technique is usually employed to estimate
the monetary value of environmental damages,
and this is done while basing on the potential
costs of relocating a physical facility, which in
one way or the other would be damaged by
certain  environmental quality changes.
Relocation cost method is relatively similar to
the direct asset replacement technique only
that the actual expense of physical relocating a
given facility is used in the benefit-cost
assessment (Rothengatter, 2018). In the
context of environmental resources, relocation
cost method is useful, especially in cases
where relocation of a facility is necessary
(Shogren, 2013). For example, the technique
can be used to estimate the cost of moving a
residential water supply facility that is
threatened with pollution by runoff that may be
caused by the new road.
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Replacement Cost Method

Unlike other cost-benefit methods, this
technique is cost-based approach that focuses
on measuring the potential expenditure needed
to replace or restore a productive asset. Such
asset would be compromised by various
project developments in a given area. In this
case, replacement cost method is employed to
compare the costs of preventing estimated
damage from happening while determining
alternative that is more efficient (Jackson,
2014). For example, if an environmental
resource which has been compromised in one
way or the other is likely to be replaced in the
near future by a different asset that offers the
same services, then the cost of replacement
can be used as a proxy in the given
environmental damage (Valero et al., 2013). In
most cases, this happens when it is assumed
that the benefits from former resource are at
least as important as the replacement
expenses. Various research have used
replacement cost method while investigating
quantity of the direct consumption value of
sites for indigenous substance and aquatic
species in Austrian tropical river catchments
(Jackson, 2014). Results in their study were
based on the assessed socio-economic impact
of hydrological and ecological changes from
water resource development.

Discussion and conclusions

The objective of this paper was to review the
expressed preference methods of
environmental valuation. Interestingly, a wide
range of literature materials revealed that
environmental valuation methods have been
helping to facilitate the decision-making
process regarding forests and other natural
resources (Adamowicz et al., 1994; Cplombo
et al.,, 2006; Da Costa & Hernandez, 2019;
Mwebaze et al., 2018; Hausmann et al., 2018;
Karimi & Hockings, 2018; Barkmann et al.,
2008; Frey & Pirscher, 2019; Cerda et al.,
2018). In fact, it is indicated that the demand
for environmental goods continues to be
measured by analyzing peoples’ expressed
preferences for various natural resources
relative to their demand for other goods and
services (Markandya & Ortiz 2011; Markandya
et al. 2018; Adamowicz et al. 1994; Barkmann
et al, 2008; Cerda et al, 2018). While
reflecting on the literature that has been
reviewed for the current investigation, there are
various aspects that usually influence the
applicability of expressed preference methods
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of environmental valuation (Adamowicz et al.,
1994;: Colombo et al, 2006; Da Costa &
Hernandez, 2019; Mwebaze et al., 2018;
Hausmann et al., 2018; Karimi & Hockings,
2018; Barkmann et al., 2008; Frey & Pirscher,
2019; Cerda et al, 2018). Besides,
environmental resources such as forests and
other public goods are considered to be
different from private property since they are
collectively consumed. In this case, most of the
methods discussed focus on the aspect of
people’s willingness to pay and willingness to
accept for certain goods granted in use.

Based on the literature reviewed, it is revealed
that contingent valuation method is one of the
best methods used to estimate the non-use
values such as option values, existence value,
and bequest value when it comes to forest
resources. The contingent valuation method
(CVM) is usually applied in the valuation of
projects that are related to environmental
management such as water, energy, and
waste management. Besides, CVM is based
on information that is provided by the people
themselves, and these include current as well
as future affected stakeholders (Adamowicz et
al., 1994; Colombo et al., 2006; Da Costa &
Hernandez, 2019; Mwebaze et al., 2018;
Hausmann et al., 2018; Karimi & Hockings,
2018; Barkmann et al., 2008; Frey & Pirscher,
2019; Cerda et al., 2018). Nonetheless, other
methods such as trade-off game method,
costless-choice, cost-based method, hedonic
to mention but a few have been highlighted to
be important in valuating environmental
resources such as forests. On the same note,
most of the valuation methods are connected
to contingent valuation method in one way or
the other.

While estimating the value of environmental
services, a wide range of methods explored in
this review play a significant role in helping
decision-makers by informing them about the
best output goods and services can deliver
(Markandya & Ortiz 2011; Markandya et al.
2018; Adamowicz et al., 1994; Da Costa &
Hernandez, 2019; Barkmann et al., 2008;
Cerda et al., 2018). For example, it is indicated
that hedonic pricing technique is usually used
to capture the aspect of willingness to pay
measures related with variations in property
values that result from the presence or
absence regarding certain environmental
attributes such as air pollution, noise and water
waves (Figure 1 & Table 1).
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Fig. 1: Possible categorization of Environmental valuation methods
Source: Own analysis based on (Markandya & Ortiz 2011; Markandya et al. 2018; Barkmann et al.,
2008; Cerda et al., 2018).

Besides, hedonic pricing method captures the
aspect of the production function approaches,
which relate to environmental changes to other
production relationships. Other methods such
as cost-benefit were found to be significant in
providing a systematic process for identifying,
valuing as well as comparing costs and
benefits of environmental resources
(Markandya & Ortiz 2011; Markandya et al.
2018; Adamowicz et al., 1994; Da Costa &
Hernandez, 2019; Barkmann et al., 2008;
Cerda et al., 2018).

Although various methods discussed use
different techniques to estimate the value of
environmental resources such as forests
goods and services, most of them help
decision makers when it comes to
management of available resources. More so,
the various methods explored such as
contingent valuation methods, trade-off game
method, costless-choice, cost-based method,
hedonic to mention but a few have been
employed in many investigations to estimate
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the value of environmental resources at both
local and international level. In this case,
therefore, it is worth mentioning that this review
serves as the starting point to discuss
environmental valuation practices while
reflecting on individuals’ willingness to pay for
certain goods and services.

The investigation concludes with the
classification of revealed methods and
expounding on their categories as well as their
applicability in the estimation of the value of a
given resource (Figure 1 & Table 1). Although
not fully discussed here in, in Figure 1, we also
illustrated where Stated Preference (SP) is
applicable. For example, The study shows that
Contingent Valuation Method (CVM) is the best
applicable tool when we are interested in the
stated preference (Markandya & Ortiz 2011;
Markandya et al. 2018; Barkmann et al., 2008).
The study also illustrates which resources and
their possible technique that can used in the
estimating the value of such an environmental
good (Table 1).
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Tab. 1: Applicability of Environmental valuation methods
Source: Own analysis based on (Kerkhof et al. 2010; Howe et al., 2014; Markandya & Ortiz, 2011;

Markandya et al. 2018; Cerda et al., 2018)
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