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Summary 
Monetary valuation of environmental impacts consist a highly complex matter. Several 
approaches and techniques have been employed over the last three decades in order to assess 
effectively environmental projects or policies, within the context of cost benefit analysis. The 
current paper demonstrates a concise description of the existing environmental impact appraisal 
methods and, simultaneously, a new combination of monetary valuation techniques applied in 
each potential receptor which intends to provide an innovative multiperspective assessment 
concerning future environmental projects.     
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1. INTRODUCTION 

The weakness that comes up during the exact appraisal of environmental impacts, expressed in 

financial terms, can be confronted with the development of a series of specialized techniques and 

methods of cost and benefit assessment. The socioeconomic cost estimation of environmental 

pollution largely depends on the people’s willingness to pay (WTP), directly or indirectly, for the 

achievement of a substantial high level of environmental quality [1]. Natural recourses provide 

goods and services for which there are no apparent markets, or in the case they exist, they seem 

to be quiet imperfect. Moreover, these non-marketed resources are capable on exerting 

considerable influence to the social well-being in such a decisive way that is expedient to define 

them in their true perspective. For example, the quality of the air has an immediate effect on 

human health as well as on crops, buildings, aquatic resources and forests.  



In conclusion, the absence of actual markets for the above mentioned goods and services means 

that, in sharp contrast with the rest common man-made market products, cannot be priced and 

therefore, their monetary value is not feasible to be assessed and determined precisely. The 

underlying principle for monetary valuation of environmental resources, just as for man-made 

products, is the individual willingness to pay for an environmental benefit, or conversely, their 

willingness to accept compensation (WTA) for environmental degradation, is the appropriate 

basis for evaluation. This in fact constitutes the cornerstone of the evaluation in question. 

Assuming that the environmental resources can be estimated, then the economic evaluation 

successfully permits the comparison among environmental impacts on the same basis as the 

private costs associated with pollution control, in all the alternatives scenarios. The integration of 

financial and environmental costs and benefits gives us the opportunity to appraise the social 

costs and benefits, respectively, in each investment project.  

Monetary valuation methods and techniques are used in two diverse although relative cases. In 

principle, both are being applied in ex-post evaluation. Particularly, in that case, the damage has 

already been occurred therefore, the purpose of the evaluation aims at the accurate assessment of 

compensation. Alternately, they are also applied whenever an ex-ante assessment is required in 

order to contribute in decision-making. In the particular study we make use of the most prevalent 

and precise environmental impact assessment method, cost-benefit analysis. The latter 

constitutes an ex-ante evaluation method. Focusing on this analysis, special care will be given to 

the study of environmental cost and their appraisal methods. Our preference is justified by 

practical reasons in the sense that it constitutes a remarkable element in the procedure of shaping 

an environmental policy.    

 
 
2. COST – BENEFIT ANALYSIS  

Economics can be derived into two areas of positive and normative economics. Positive 

economics attempts to explain and predict actual economic activity, aiming at the representation 

of the ‘facts’ without judging their contribution to the economic development. In contrast, 

normative economics explicitly introduces value judgments focusing on the efficiency evaluation 

of each investment project. Economic appraisal techniques aim to indicate policy makers which 

options are ‘better’ and such a process falls firmly in normative economics [2,3]. Cost-benefit 



analysis provides the answer to the normative approach for the definition of economic impacts 

related to environmental investments and policies. 

In a close and detailed examination of cost-benefit analysis we investigate whether an investment 

project or an environmental policy, contributes to social prosperity. An action or policy is 

considered solvent if the net social benefits counterbalance the respective net social cost.  

 
 
3. REVIEW OF ENVIRONMENTAL IMPACT EVALUATION TECHNIQUES  

Extracting reliable estimations of environmental costs caused by human activities, more often 

than not, constitutes a major drawback in valuating the net social cost. In the case of ‘tradeables’ 

the real economic values are assessed by means of willingness to pay for purchasing them [4]. 

On the contrary, whenever the goods and services in question are ‘non-tradeables’ then the usage 

of alternative cost estimation methods is required. Three general evaluation approaches of non-

tradeable goods exist, each one of these comprise a series of diverse methods:  

Revealed preference techniques (direct valuation), which derive from preferences from 

actual, observed, market-based information. These preferences for environmental goods and 

services are revealed indirectly when individuals purchase marketed goods which are related to 

the environmental good some way [5,6]. More specifically, the essence of these techniques is 

that they infer environmental values from markets in which environmental factors have an 

immediate influence. For example, these are markets for certain goods to which environmental 

commodities are related, as either substitutes or complements to the goods in question. In this 

way people’s actions in actual markets reflect, to a certain extent, their preferences for 

environmental assets. There are three main revealed preference techniques a) hedonic pricing, b) 

travel cost method, and c) replacement cost. 

Stated preference techniques (indirect valuation), which attempt to elicit preferences in direct 

way by use of questionnaire [5]. The same techniques enable economic values to be estimated 

for a wide range of commodities which are not traded in real markets. Additionally, these 

techniques are the only way to estimate the non-use value of environmental resources. In this 

study two approaches of this kind are examined a) contingent valuation, and b) conjoint analysis. 

Production function approaches, which link environmental quality changes to changes in 

production relationships. These approaches are indirect means of non-market good evaluation, 

related either to firms productions goods or services, or to household producing services that 



generate positive utility [7]. They also share the characteristic that changes in expenditures 

represent the need to substitute other inputs for changes in environmental quality. We consider 

two such approaches a) averting behaviour, and b) dose-response functions. Linking the two is 

the evaluation of human morbidity and mortality, a crucial issue which often determines project 

approval and environmental standards. 

We consider each of these approaches in turn, highlighting when each could be used, their 

advantages and drawbacks as well as their applicability to potential environmental impact 

receptors.  

 
 
3.1  Revealed preference techniques 
 
3.1.1 Hedonic pricing    

This technique is based on existing market analysis where environmental indices have an 

decisive influence on specific prices. This is most evident on shaping the value of real estate. 

The definition of hedonic prices is successfully carried out by using appropriate statistical 

techniques. The assessment approach is derived in two basic stages, a) identify the proportion of 

a price differential due to a particular environmental difference between properties, and b) draw 

out conclusions in reference to i) the number of people willing to pay for an improvement in 

environmental quality and, ii) the social value of the improvement in question [7,8,9]. This 

technique is applicable in the estimation of disamenity costs of certain environmental projects 

(i.e. location near landfill site), or in the assessment of environmental costs related to air 

pollution.  

 
3.1.2 Travel cost method   

Numerous natural resources are used extensively for the purpose of recreation activities. 

However, the true economic value of these resources is often difficult to be estimated since, 

generally, no prices for them exist. The travel cost approach is widely used for this kind of 

purpose, the value appraisal of these resources. By taking advantage the fact that, in most cases, 

a trip to a recreational site requires an individual to incur costs in terms of travel and time, travel 

cost approach provides a direct way of assessing the value of the consumed environmental 

assets. More specifically, different individuals are likely to incur different amounts of cost to 

visit specific sites, in that way these implicit prices could be used in place of conventional 



markets prices as the basis for estimating the value of recreational sites and changes in their 

quality [6,7]. Summarizing, travel cost method consist a complex, technically advanced approach 

to economic valuation focusing on actual observed behaviour, however, the technical and 

statistical requirements are such that is not readily applicable.  

 
3.1.3 Replacement cost 

The specific technique refers to the cost of replacing or restoring a damaged asset to its original 

state. Statistical data and information concerning replacement costs can be obtained from direct 

measurement of actual expenditures on engineering estimates of restoration costs. This technique 

is widely used due its comparatively simple application [5]. However, still some major 

disadvantages exist such as a) the various required assumptions during its application, b) the fact 

that the validity of this approach exists in cases that it is possible to argue that the remedial work 

must take place because of constrains such as an environmental standard.  

 
 
3.2 Stated preference techniques 
 
3.2.1 Contingent analysis  

Contingent valuation method works by directly soliciting from a sample of consumers their 

willingness to pay and/or to accept compensation for a change in the level of environmental 

service flows, in a carefully structured hypothetical (hence, ‘contingent’) market [7,10]. A 

contingent market defines the good itself, the institutional context in which it would be provided, 

and the way it would be financed. Structured questions are being devised to assess the maximum 

willingness to pay. Finally, econometric techniques are applied to the survey results in order to 

derive the average willingness to pay [11,12,13]. Results from contingent valuation studies are 

heavily dependent on how well the study is designed, carried out and interpreted. Given that 

these tasks are performed well, then this method is a useful technique for estimating economic 

values for various non-marketed resources.  

 
3.2.2 Conjoint analysis  

Conjoint analysis examines the environmental impacts for an alterative perspective, combining 

several different techniques of assessment, all of which are survey methods. Although contingent 

ranking is quite similar to contingent valuation, it also presents some distinctive differences. The 



main difference compared to the rest techniques involves the fact that is carried out by asking 

individuals to rank a number of alternatives options according to their preferences instead of 

explicitly expressing a willingness to pay or accept compensation [5]. Moreover, allows 

individual environmental attributes to be valued, in monetary terms, within each alternative 

scenario. This is achievable by constructing each relative scenario with a number of attributes 

and values which vary across options. For contingent ranking, the inclusion of prices in some of 

the alternatives enables rankings to be converted to monetary values. Other aspects are similar to 

contingent valuation. Again, the main application of relevance has been in the context of human 

health and landscape effects, as well as disamenity. 

 
 
3.3 Production function approaches 
 
3.3.1 Averting behaviour 

The basis for the averting behaviour technique is the observation that marketed goods can act as 

substitutes for environmental goods in certain circumstances. When a decline in environmental 

quality occurs, expenditures can be made to mitigate the effects and protect the household from 

welfare reductions [14]. The method is applicable in situations where households spend money 

to offset environmental impacts. It requires data on the environmental change and its associated 

substitution effects. Fairly crude approximations can be found by simply looking directly at 

changes in expenditures on the substitute good resulting from some environmental change. The 

main advantages of this method is the relatively modest data requirements and the fact that 

provides estimations based on actual expenditures [15,5]. Simultaneously, it is often observed 

beneficial effects not to be concerned explicitly resulting in incorrect estimates. Furthermore, in 

some cases important aspects of individuals’ behavioural responses are ignored or 

underestimated increasing the possibility of false estimations.  

 
3.3.2 Dose-Response function 

Dose-response function consist a useful technique which enables us to measure the relationship 

between a unit concentration of a pollutant and its impact on the relevant receptor. Dose-

response techniques are used extensively where a physical relationship between some cause of 

damage, such as pollution, and a environmental impact is known and can be measured [7]. Once 

the relationship has been estimated, then willingness to pay measures derived from either 



conventional market prices, which are adjusted if they are not efficient, or revealed prices, where 

no markets exist, using one of the previous referred techniques. The physical damage is 

multiplied by this shadow price, or value per unit of physical damage, to give a ‘monetary 

damage function’ [5]. In other words, it takes natural science information on the physical effect 

of pollution and uses this in an economic model. The major drawback of this technique is the 

main source of uncertainty that involves the specification of the dose-response function, which is 

crucial to its accuracy. The described approach can be used whenever the physical and ecological 

relationships between a pollutant and its impact are known.   

 
 
4. APPLICATION TO POTENTIAL ENVIRONMENTAL IMPACT RECEPTORS  

In the preceding chapters, we have considered three alternative approaches of placing values on 

environmental service flows within the framework of cost-benefit analysis. Each of these 

approaches uses a series of different monetary valuation technique as a mean to estimate the true 

price of environmental quality as it is determined directly or indirectly by the individuals. The 

temptation would appear to be very strong for grabbing techniques from the shelf and applying 

them, in contrast to testing their application validity. The latter is determined by the structural 

features of each considered technique, such as a) layout, b) technical characteristics, c) data 

requirements d) the level of simplicity of its application, and provide project evaluators the 

opportunity to apply one or more of these techniques to every potential environmental impact 

receptor based on the nature of the latter ones. Each environmental project has positive or 

negative effect on six main receptors i) human health, ii) real estate/ buildings, iii) aquatic 

resources, iv) forests/ crops, v) air, and vi) landscape.  

Based on the analysis that was taken place in the previous section, the proposed combination of 

monetary valuation techniques is illustrated in the following table. More specifically, stated 

preference techniques, such as contingent valuation and ranking, can be applied to any context 

provided that the elicited responses are founded on carefully structured questionnaires. However, 

in the case of real estate/ buildings the application is limited by the complexity of the surveys 

and the respective superiority of other techniques i.e. production functions, hedonic pricing, 

replacement cost.  

Focusing our analysis on production functions approaches the applicability slightly changes. 

Dose-Response functions can be used for all receptors, except for landscape aesthetics, in order 



to establish the causal relationship between the ambient concentrations of pollutant emissions 

and the resulted consequences. Notwithstanding the fact that this method provides promising 

initial approximations and involves relatively low costs, considerable application difficulties may 

appear in a) the identification of the pollutant responsible for the damage caused, b) the variables 

affected, c) the specification of the impact on the receptor by isolating the effects, d) 

identification of the long term effects caused from low to medium levels pollution. Providing 

these tasks are fulfilled, an estimation of the physical environmental impact may converted to 

monetary units to provide a clear estimation of the socio-economic value of the environmental 

degradation. Past successful examples relate to air quality impacts on agriculture, pollution 

impacts on fisheries, health effects of air quality and valuation of effects relating to acid 

depositions on the buildings’ preservation. Calculated dose-response functions have being 

extensively applied in economic assessments of environmental stress to agricultural crop yield 

changes. Averting behavior is applicable when avoidance costs like noise insulation, water filters 

etc. can occur and considered as a form of defensive or preventive expenditures. Due to the 

domestic character these costs usually have, averting behavior techniques are a useful tool of 

assessing health risks, effects of air quality and property values.        

Revealed preference techniques have varying applications according to the nature of the 

environmental goods or services considered. Ecosystem assets, such as forests and fresh waters, 

which provide natural resources traded in real markets (e.g. wood, fish) can be explicitly valued 

by using market prices. However, some environmental services i.e. aesthetic views, recreational 

experiences may not be directly traded in actual markets. For these services the price people are 

willing to pay for related goods can act as a safe indicator. For instance, individuals usually are 

determined to pay a higher price for building sites with a view of the ocean, or spend additional 

time to find a unique spot for fishing. The expenditures that are likely to occur can be used in 

order to specify the minimum value of the view or the recreational experience respectively. In 

detail, hedonic pricing method depends on the idea that the final market value of goods is shaped 

by several separately identified attributes. Consequently, the method can be applied where 

environmental factors can influence prices in order to quantify these effects separately. The 

market commonly used is the housing marketing. Property prices are determined not only by 

structural characteristics (e.g. room numbers and sizes), proximity to work, accessibility to 

public infrastructures, but also by environmental properties like noise levels, air quality, 



landscape and surrounding views. Although the main application of hedonic pricing is in the case 

real estate valuation, other cases include landscape effect assessment in the form of visual 

intrusion (e.g. road proximity), visibility (e.g. air pollution) and available amenities (e.g. forests). 

It is addressed to those elements of environmental quality change reflected by property values so, 

is suitable to be applied in the cases of air quality, landscape aesthetics as well as in the amenity 

values of woodland. Similarly, there are several cases where restoration cost techniques may also 

be appropriate in a damage-based approach. In the cases of water and soil contaminations, the 

replacement cost method is employed in order to provide an accurate estimation of the clean-up 

costs in financial terms. On the other hand, when historical monument’s renovations and 

landscape improvements are mandatory, the replacement cost method indicates the restoration 

expenses of such policies. Finally, travel cost method has relatively limited applications. The 

basis of the estimations, however, is quite accurate providing a solid foundation for 

environmental decision-making. The method involves using the total costs of travel as a proxy of 

the public willingness to pay for visiting a given site. Travel expenditures, entry fees (where 

applicable) and time spent to and at a site consist an indicator of the demand for the particular 

site. As expected, travel cost can be appropriately used in assessing the value of landscape 

quality, national parks and forests. The method is limited in scope since it can exclusively used 

to value recreational land. At the same time is inexpensive in correlation with sophisticated 

valuation techniques and can be conducted simply by observing the variations in the number of 

visitors and the use of questionnaires.  

    
Table 1: Proposed combination of monetary valuation techniques and their potential 
application to relevant receptors  

Receptors Monetary valuation 
approaches and techniques 

Approaches Techniques 
Human 
health 

Real estate/ 
Buildings 

Aquatic 
resources

Forests/ 
Crops 

Air 
quality 

Landscape 

Hedonic pricing -   -       
Travel cost - -  -     -   

Revealed  
preference 

Replacement cost -      -   
Contingent    -         Stated  

preference Conjoint analysis   -         
Averting behaviour     - -   - Production  

function Dose-response      -     - 
Symbols’ justification: 

 Recommended use 
        -     Not recommended use 

Source: Adapted by the authors 



5. DISCUSSION AND CONCLUSIONS  

The previous analysis sought to identify the most suitable combination of environmental 

assessment techniques in order to provide the necessary foundations of environmental project 

evaluation. The main conclusion which emerges is the fact that each monetary valuation 

technique is applicable in specific cases and under certain circumstances. Particularly, the point 

already brought out is that only contingent valuation is an inclusive method, whereas the rest 

methods are restricted to measuring a limited class of environmental impacts. Elaborating this 

argument, hedonic pricing seeks to identify a relationship between the levels of environmental 

services, such as total suspended particulate levels or noise levels, and the prices of specific 

marketed goods, mainly real estate. However, hedonic pricing technique does not strictly 

concentrate on house prices and environmental quality levels but also is applicable, with caution, 

to the implicit price estimation of any observable characteristic of any good. Outdoor 

recreational resources such as forests, lakes and wetlands are most suitable for application of 

travel cost method, but even then only the direct use values of actual users are considered.  

On the other hand, production-function approaches could be used in a wide range of cases, but 

still, the results are determined within a substantial level of subjectivity. More specifically, 

averting behaviour method is often criticized as resulting in underestimates of damage suffered 

or avoided due to imperfect substitutability. Additionally, dose-response approaches even though 

are able to provide an output in most cases either in quantity terms or in quality terms, as long as 

a relationship between an environmental quality variables and the output level of a marketed 

commodity has been established, will only measure that part of a change in environmental 

quality (e.g., air quality) that reduces production of marketed outputs (e.g., timber) for given 

levels of resource outputs (e.g., fertilizer applications, labor outputs, land area) [7]. Still, dose-

response functions require various assumptions and approximations in order to provide monetary 

value estimations.   

Summing up, each valuation method that focuses on the cost assessment of specific 

environmental projects and policies evidently appears to have certain drawbacks and advantages, 

respectively. The final choice of the most desirable, according to its applicability and result 

credibility, combination lays on the critical judgment of the involved evaluators. 
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