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Abstract 

Aesthetic enjoyment can be considered as part of the Total Economic Value (TEV) 
of landscape. The main purpose of this study is to estimate the relative importance 
of landscape aesthetics in the full value of Albufera Natural Park (Valencia, 
Spain). The Analytic Multicriteria Valuation Method (AMUVAM) is applied with 
the aid of a set of experts that include local and external stakeholders. AMUVAM 
is a combination of two established techniques: analytic hierarchy process (AHP) 
and discount cash flow (DCF). According to the experts, existence (EV) and 
bequest values (BV) are the most important in this landscape, followed by indirect 
use values (IUV). Aesthetic enjoyment (AE) represents 7% of the TEV in Albufera 
Natural Park and 24% of the EV in Albufera Natural Park (€176 million). Results 
reveal distinct patterns in the valuation of TEV and EV. In this way, together with 
the average, a range of values which shows the different sensitivities of society is 
provided. 
Keywords: analytical hierarchy process, economic value, landscape valuation, 
multi-criteria decision making, wetland. 

1 Introduction 

Landscapes can be viewed as spatial human–ecological systems that perform a 
wide variety of functions that are, or can be, valued by humans for economic 
(productive), sociocultural, and ecological reasons (Termorshuizen and Opdam 
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[1]). While most of these benefits are not captured in conventional market-based 
economic analysis (de Groot [2]), it is nevertheless important to have an 
assessment of the monetary values of the full set of goods and services provided 
by landscapes. This paper focuses on the valuation of landscape aesthetics, as a 
component of the Total Economic Value (TEV) of landscape. 
     With regard to the economic valuation of aesthetic quality, a field that began in 
the 1970s (Price [3]), the most frequently used methods are revealed preference 
and stated preference (Oueslati and Salani   [4]). Revealed preference techniques 
are based on people’s actual behaviour in real markets, in relation to the 
consumption of particular goods (e.g. Kong et al. [5]). The focus of these methods 
is to estimate the economic value of landscapes at a certain moment, in order to 
provide information to policy makers to justify preservation or allocation of 
resources. The second category, stated preference methods, focuses on change 
involving both negative (e.g. Price [6]) and positive (e.g. Hynes et al. [7]) impacts 
on landscape. Such methods assume that there is no related market for landscapes, 
but that a hypothetical market can be constructed. Unlike revealed preference, 
stated preference methods include non-use values and are addressed to changes in 
valuations of landscapes, rather than to the valuation of landscape “per se” (Moran 
[8]). 
     Concerning the natural resources management point of view, not only is 
important to know the absolute value of a certain service (e.g. aesthetic enjoyment) 
but also to consider all the benefits provided by a certain landscape and their 
relative importance. While the first issue is tackled by the methods described 
above, the second is not. This knowledge can help decision makers in two ways: 
on the one hand, to define the objectives of public interventions and resource 
allocations; on the other hand, to inform and make people aware of the values of 
various benefits provided by a landscape. 
     In this way, the focus of this work is on the relative importance of landscape 
aesthetics in the full value of Albufera Natural Park (Valencia). For this purpose, 
a method different from the ones cited above is applied. This method has been 
used in the economic valuation of environmental assets such as Pego-Oliva 
Wetland (Aznar et al. [9]). Nevertheless, its application to the valuation of 
aesthetic enjoyment is new. The way AMUVAM tackles the problem of valuation 
differs from that of the most commonly used methods of landscape valuation. 
Economic value of non-market benefits under AMUVAM is obtained indirectly, 
by comparing the relative degrees of importance ascribed to different types of 
landscape values. Respondents are asked to state the importance of each of the 
components of the Total Economic Value (TEV) by comparing them by pairs, 
considering aesthetic enjoyment as part of the TEV. 

2 Methods 

Based on multi-criteria analytical techniques, AMUVAM enables to determine 
TEV, the relative values of components of TEV and the relationship between 
values that lack an associated market (and hence a market price) and values that 
do have a market price. 
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     In AMUVAM, it is assumed that the known value of some of the components 
of TEV may be used to derive the values of the remaining components, such as 
the aesthetic value. Hence, it allows to assess (i) the relative importance and (ii) 
the monetary values of all the components of the TEV (direct (DUV), indirect 
(IUV), option/quasi-option (OV), existence (EV) and bequest values (BV)) and 
the disaggregated values within these components. 
     Two techniques are involved in AMUVAM: the analytic hierarchy process 
(AHP) and discount cash flow analysis (DCF). AHP, the method developed by 
Saaty [10] which has been broadly used in different fields (e.g. Chow and Sadler 
[11]), is implemented to obtain the relative weights of the TEV components, while 
DCF (IVSC [12]) is used to determine the economic values of the services 
associated with direct use (DUV). 
     The aesthetic value of a landscape may be considered one of the values that 
comprise its TEV. Although this aspect of a landscape’s value may be conceived 
as a use value rather than a non-use value (Swanwick et al. [23]), in this work, 
following previous authors  (e.g. Costanza et al. [13];  de Groot et al. [14]), 
aesthetic enjoyment is viewed as an existence value. 

2.1 Site description 

The current work was developed in the Albufera de Valencia wetland. This 
wetlands area, of 21,000 hectares, located in eastern Spain, 10 km from the city of 
Valencia, has been included in the RAMSAR Convention since 1990 and in the 
SPAs since 1991 and is protected under the designation of Natural Park. Moreover, 
due to its natural, cultural and aesthetic value, it has become a source of identity 
for the population of Valencia (Sanchis [15]). 
     Three main ecosystems compose Albufera de Valencia: the lake, the marshland 
and the sandbar. The name Albufera originates from the Arab term al-Buhayra 
(small sea), which references the lake that is the central element of this landscape. 
This lake originated from an ancient gulf that became enclosed as a result of 
sediments that were deposited into it from two rivers (Turia and Jucar River), 
forming a sandbar that separated the lake from the sea. The extent of the lake has 
changed over time, due to the development of agriculture, especially rice, which 
was introduced into the area in the 18th century. Today, the surface of the lake is 
approximately 2,800 hectares.  

2.2 Definition of the TEV components 

According to Barbier [16], the value of a wetland is derived from its assets, flows 
and attributes. Assets, also called products, goods or stocks, are those components 
which are directly exploitable by humans and provide an economic benefit. Flows 
or services refer to the ways in which ecosystem processes contribute to human 
well-being. They usually refer to environmental regulating services (flood control, 
erosion prevention …), but also to recreational and cultural benefits derived from 
nature. Hence they involve material and immaterial benefits for humans. 
Nowadays, both goods and services are included under the umbrella of ecosystem 
services (MEA [17]). With regard, to the third concept, attribute, it refers to those 
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components of a wetland that have value because they induce certain economic 
uses or they have value in themselves (e-g. biodiversity, cultural heritage). Taking 
into account these components of a wetland value, Barbier [16] proposed the 
concept of TEV, which distinguishes between use and non-use values. The TEV 
components and their associated goods, services and attributes for the case study 
of Albufera Natural Park (Table 1) were based on previous work on economic 
valuation of wetlands, on the study area and on the discussion with experts 
(Gómez-Limón and Arriaza [18]) that would also take part in the weight 
assignment stage (Section 2.3). 
 

Table 1:  Components of Total Economic Value in Albufera of Valencia. DUV: 
direct use values; IUV: indirect use values; OV: option, quasi-option 
values; BV: bequest values; EV: existence values. 

VALUES ACTIVITIES AND/OR FUNCTIONS 

DUV Rice, hunting, fishing 

IUV 
Support of other ecosystems, flood control, coastal stabilisation, 
groundwater recharge, retention of nutrients, recreation 

OV 
Possible future uses (direct and indirect); value of information in 
the future 

EV Biodiversity; cultural heritage; aesthetic enjoyment 

BV Bequest value 

 

2.3 Weight assignment of TEV components by experts 

In this step, AHP (Saaty [10]) is implemented in order to obtain the relative 
weights of TEV components and EV components from a group of experts. They 
must have a deep knowledge of the area and represent the different points of view 
on the wetland. 
     Experts weight components at two levels (Figure 1). They start weighing TEV 
components (level 1) and then, they weigh EV components (level 2). The survey 
starts with a brief explanation of the goal of the work and the meaning of the 
different types of values. Then, experts are asked to compare TEV and EV 
components by pairs. This comparison is implemented in two steps. First, they 
decide which of the two components the most important is. The question posed to 
the participants is the following: of the two values being compared, which is 
considered more important by society with respect to the overall value of Albufera 
Natural Park? Second, they express the intensity of importance, using the scale of 
comparisons shown in Table 2. According to how close are the elements compared 
in importance, one can use the different values of the fundamental scale. 
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Figure 1: Diagram showing TEV and EV components compared in the survey. 

Table 2:  The fundamental scale for pairwise comparisons. Source: Saaty [10]. 

NUMERIC 
SCALE 

DEFINITION EXPLANATION 

1 
Equal 

importance 
Two elements contribute equally to 

the property or criterion 

3 
Moderate 

importance 
Experience and judgment slightly 
favour one element over another 

5 
Strong 

importance 
Experience and judgment strongly 
favour one element over another 

7 
Very strong 
importance 

Experience and judgment very 
strongly favour one element over 

another; its dominance is 
demonstrated in practice 

9 
Extreme 

importance 

The evidence favouring one activity 
over another is of the highest possible 

order of affirmation 
 
     Their answers are used to obtain the comparison matrices. There are as many 
matrices as consulted stakeholders. The consistency ratios (CR) are then verified, 
and eigenvalues are calculated. Finally, the geometric mean of the eigenvalues is 
calculated (Saaty [10]) to obtain the weights of the various TEV and EV 
components. 
     For this study, the set of experts included local and external stakeholders 
representing the key topics of the area, in terms of exploitation and conservation 
of natural resources. Experts were representatives of: Albufera Technical Office, 
in charge of the Natural Park management, Valencia Regional Agricultural 
department, Valencia Regional Environmental departments related to natural 
environment and landscape sections, farmer trade associations, irrigation 
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community, fishing community, rice cooperatives, ecologist associations and 
university lecturers specialised in landscape planning, botanic and phitotecnics. 
     In this study, TEV weights were derived from the responses of 43 experts 
conducted during two surveys, a previous one in 2005 (25 experts) and another in 
2012 (18 experts). EV weights were obtained from the 18 experts consulted in 
2012. The incorporation of the data obtained in a previous study in 2005 allowed 
the comparison the values of TEV components. 

2.4 Calculation of the pivot value 

This stage aims to obtain the economic value, called the pivot, of a TEV 
component. The DUV is usually the pivot because it associates economic 
functions with market values. The pivot value is based on both present and future 
revenues derived from the exploitation of these resources. DCF is a method of 
valuation based on the revenues an asset generates over a period of time (IVSC 
[12]). 
     This method assumes that the economic value of an asset corresponds to the 
present value of the sum of the future revenues derived from this asset. In this way, 
the present value of future expected net cash flows is calculated using a discount 
rate which converts a future monetary sum into present value. In this case, the 
pivot value is derived from rice, hunting and fishing activities. First, the annual 
revenues derived from the incomes and expenditures of these three activities are 
calculated. Then, following Evans [19], this cash flow is updated applying a 3% 
tax (Eq. 1). 
 

	݁ݑ݈ܽݒ	ܸܷܦ ൌ
௦	௪		௧	௦௩௦	௩ௗௗ	௬	

௦௨௧	௧
                  (1) 

2.5 Calculation of the TEV and its related components 

 

	݁ݑ݈ܽݒܸܫ ൌ 	
	௩௨

	௪௧
ൈ  (2)                                  ݐ݄݃݅݁ݓܸܫ

 
ை

ை
	݁ݑ݈ܽݒ ൌ 	

	௩௨

	௪௧
ൈ

ை

ை
 (3)                                 ݐ݄݃݅݁ݓ
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The hypothesis behind the TEV as the sum of its partial components is implicit in 
this stage. Since the TEV is not considered a market value, but an indicator of the 
value of an environmental asset, the sum of its partial values may be seen as an 
estimate of its real value (Adamowicz et al. [20]; Hanley et al. [21]; Colombo et 
al. [22]). 
     Once the pivot is known, the values of the other TEV components (IUV, OV, 
EV, BV) are estimated, using the eigenvalue determined through the AHP method, 
so that the relative weights of the TEV components are defined (Eqs (2)–(5)). The 
TEV of the environmental asset is then determined by adding up all the partial 
values (Eq. (6)). The value thus obtained indicates the total economic value of the 
Albufera landscape. Then, the value of each EV component (biodiversity, cultural 
heritage and aesthetic enjoyment) is derived from their weights and the known 
economic value of the EV (Eqs (7)–(9)). 



	݁ݑ݈ܽݒ	ܸܧ ൌ 	
	௩௨

	௪௧
ൈ  (4)                               ݐ݄݃݅݁ݓ	ܸܧ	

 

	݁ݑ݈ܽݒ	ܸܤ ൌ 	
	௩௨

	௪௧
ൈ  (5)                                ݐ݄݃݅݁ݓ	ܸܤ	

 

	݁ݑ݈ܽݒ	ܸܷܦ  	݁ݑ݈ܽݒ	ܸܷܫ  	݁ݑ݈ܽݒ	ܸܱ/ܱ  	݁ݑ݈ܽݒ	ܸܧ   (6)      ݁ݑ݈ܽݒ	ܸܤ
 

	݁ݑ݈ܽݒ	ܤ ൌ ݁ݑ݈ܽݒ	ܸܧ	 ൈ  (7)                                  ݐ݄݃݅݁ݓ	ܤ	
 

	݁ݑ݈ܽݒ	ܪܥ ൌ ݁ݑ݈ܽݒ	ܸܧ	 ൈ  (8)                               ݐ݄݃݅݁ݓ	ܪܥ	
 

	݁ݑ݈ܽݒ	ܧܣ ൌ ݁ݑ݈ܽݒ	ܸܧ	 ൈ  (9)                               ݐ݄݃݅݁ݓ	ܧܣ	

2.6 Analysis of expert valuations 

Once average values are obtained for the TEV and EV components, this stage 
focuses on the analysis of the differences among the weights assigned to these 
components by the experts. For this purpose, first a cluster analysis is implemented 
and, then, a variance analysis is applied in order to check if there are significant 
statistical differences among the groups. 
     Cluster analysis produces hierarchical groups of items based on distance 
measures of dissimilarity or similarity. The variables used are, firstly, the 
components of TEV and, secondly, the components of EV. Euclidean distance is 
used to calculate the distance between two items and the clustering method is the 
method of average linkage between groups (SSPS Inc.). 
     Significant statistical differences among the groups derived from cluster 
analysis of TEV components are estimated through t-test. It compares sample 
means by calculating Student’s t and displays the two-tailed probability. TEV 
components are considered the dependent variables whereas the variable obtained 
from cluster analysis is the independent variable. Variance analysis (ANOVA) is 
applied for EV components. In particular one-way analysis is implemented which 
produces a one-way analysis of variance for an interval-level dependent variable 
by one numeric independent variable that defines the groups for the analysis. EV 
components are assumed the dependent variables and the variable derived from 
cluster analysis is the independent variable. Post hoc analysis which tests for 
comparisons of all possible pairs of group means or multiple comparisons is 
Bonferroni t test. This test is based on Student’s t statistic and adjusts the observed 
significance level for the fact that multiple comparisons are made. 

3 Results 

3.1 Calculation of the TEV components 

The survey was carried out in August, September and October of 2005 and in 
October 2012 with completion time for the survey averaging 25 minutes. The 
pairwise comparisons made by the experts were used to calculate the eigenvalues, 
which indicated the relative importance, from the experts’ points of view, of each 
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TEV component. 34 consistent matrices, whose CRs did not exceed 10%, were 
used to calculate the aggregated eigenvalue, which was estimated by calculating 
the geometric mean of the eigenvalues and was normalised by addition (Table 3). 

Table 3:  Aggregated and normalised eigenvalues. 

TEV WEIGHTS OF TEV COMPONENTS 

 Cluster 1 Cluster 2 Global 

UDV 0.0636 0.3285 0.1375 

UIV 0.1216 0.2620 0.1882 

OV 0.0489 0.1307 0.0822 

EV 0.4358 0.1107 0.2979 

BV 0.3300 0.1681 0.2942 

 
     Table 4 shows incomes and expenditures associated with these activities. After 
updating the calculated cash flow to account for a 3% tax (Evans [19]), the 
estimated DUV in Albufera was €333 million. With regard to the TEV, Table 5 
shows the global value and the values corresponding to the two groups derived 
from cluster analysis. 

Table 4:  Incomes and expenditures (€) related to direct use values. 

 INCOMES EXPENDITURES CASH FLOW 

Rice 49,645,706 40,001,538 9,644,168 

Hunting 598,564 390,902 207,662 

Fishing 306,595 154,920 151,675 

Total 50,550,865 40,547,360 10,003,505 

Table 5:  Albufera economic value according to the aggregated weights assigned 
by experts. 

TEV VALUE IN 1,000 € VALUE FLOW IN 1,000/YEAR 

 Cluster 1 Cluster 2 Global Cluster 1 Cluster 2 Global 

UDV 333,450 333,450 333,450 10,003 10,003 10,003 

UIV 637,931 266,014 456,593 19,138 7,980 13,698 

OV 256,673 132,632 199,410 7,700 3,979 5,982 

EV 2,285,896 112,423 722,540 68,577 3,373 21,676 

BV 1,730,864 170,609 713,700 51,926 5,118 21,411 

 5,244,814 1,015,127 2,425,694 157,344 30,454 72,771 
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3.2 Calculation of the EV components 

Founding on the geometric mean of the 15 consistent matrices and the EV 
estimated in the preceding section, the economic values of the EV components 
(biodiversity (B), cultural heritage (CH) and aesthetic enjoyment (AE)) were 
calculated. Table 6 shows the relative importance of these three components and 
Table 7 shows their economic value for the whole group and for the three groups 
derived from cluster analysis. The assessed value of aesthetic enjoyment in 
Albufera Natural Park is €146 million ranging between €86 and €186 million. 

Table 6:  Weights of EV components. B: biodiversity; CH: cultural heritage; AE: 
aesthetic enjoyment. 

EV WEIGHTS OF EV COMPONENTS 

 Cluster 1 Cluster 2 Cluster 3 Global 

B 0.6229 0.7741 0.1047 0.5529 

CH 0.1272 0.1130 0.6370 0.2035 

AE 0.2499 0.1130 0.2583 0.2436 

Table 7:  Existence value according to the aggregated weights assigned by 
experts. 

 VALUE IN 1,000 € VALUE FLOW IN 1,000 €/YEAR 

EV 722,540 21,676 

 Cluster 1 Cluster 2 Cluster 3 Global Cluster 1 Cluster 2 Cluster 3 Global 

B 450,070 559,304 75,650 399,487 13,502 16,779 2,269 11,985 

CH 91,922 81,618 460,258 147,068 2,758 2,449 13,808 4,412 

AE 180,548 81,618 186,632 175,985 5,416 2,449 5,599 5,280 

4 Discussion 

This work has shown how AMUVAM method can provide knowledge about the 
importance of the aesthetic value of landscape in comparison with the other 
components of the TEV. According to the results, the aesthetic value of landscape 
corresponds to 7% of the TEV and 24% of the EV in Albufera Natural Park (€176 
million). 
     However, the statistical analysis of expert weights also reveals the existence of 
distinct patterns in the valuation of TEV and EV components. These differences 
in weight assignment may be attributed to the existence of different interests and 
attitudes towards the valued asset. This finding is in agreement with previous 
authors working in the field of land management who have reported differences in 
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5 Conclusions 

AMUVAM methodology has been applied to determine the importance of 
aesthetic enjoyment in the full value of Albufera Natural Park. According to this 
work, the average value of aesthetic enjoyment in Albufera Natural Park 
corresponds to €176 million and its range is between €82 and €187 million. This 
range of values corresponds to the different patterns of valuation identified in this 
study which reflect the diversity of sensitivities within society with regard to the 
components of TEV. 
     The results obtained from AMUVAM may be useful in more objectively 
prioritising future environmental initiatives by enabling to select those initiatives 
with greatest impact on the aspects most valued by society. It may also contribute 
to a better allocation of investments and subsidies, to better align the objectives of 
such expenditures with the importance attached to those objectives by society. 
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