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2. Valuing the effect of land-use change on landscape services on the 

urban–rural fringe 

 

Abstract 

The urban–rural fringe is a dynamic environment where continuous urban expansion limits the provision 

of landscape services associated with its typical mixed, open landscapes. Economic valuation of these 

services is often proposed to quantify the impact of urban development and inform planners of the 

potential losses that can be attributed to these land-use changes. Although these evaluation methods have 

been evolving during decades of application, most of them remain controversial due to shortcomings in 

providing results that are quantifiable, accurate, valid, replicable, flexible, and affordable. Therefore, one 

needs to understand how the applied evaluation approach works to effectively apply the estimation to 

policymaking. This study applies three common valuation methods and compares their performance in 

assessing the economic impact of recent land-use changes on the urban–rural fringe of the Amstelland 

region in the Netherlands. The findings suggest that the results of the applied market price, contingent 

valuation and value transfer approaches differ strongly. Based on these findings, this chapter discusses 

the factors that contribute to these differences, reflects on the strengths and weaknesses of these popular 

methods, and provides guidance for the selection of an appropriate method in different planning contexts. 

 

Keywords: Landscape services; Economic valuation; Land-use change; Urban−rural fringe; The 

Netherlands 

 

2.1 Introduction 

The urban–rural fringe is comprised of the land along the boundaries of a city that transition to urban use 

(Hushak, 1975). By definition, this area is characterised by the expansion of commercial, industrial and 

housing areas, as well as the loss of green open areas and agricultural land (Burkhard et al., 2009; Nilsson 

et al., 2013). These land-use changes increase the pressure on the environment by, for example, 

influencing landscape components, functions, processes, and patterns, resulting in a loss of valuable 

agricultural soil and destruction or fragmentation of natural habitats (Nilsson et al., 2013). As a 

consequence, the landscape transforms and biodiversity is threatened (De Groot et al., 2010; Lambin & 

Ehrlich, 1997; Lawler et al., 2014; Polasky et al., 2011; Verhagen et al., 2018). 

Since the early 1990s, the concept of ecosystem services has been applied as a tool for developing 

conservation and sustainable development agendas. The provision of ecosystem services has been 

evaluated to understand the environmental effect of land-use change (Daily, 1997; De Groot et al., 2002; 
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Guerry et al., 2015). Lawler et al. (2014) has projected land-use change from 2001 to 2051 for the 

contiguous U.S. under two scenarios: a) continuation of the trends from the 1990s, and, b) high crop 

demand. The large differences in land use between these two scenarios led to a measured increase in 

carbon storage, timber production, food production (from increased yields), and a more than 10% 

decrease in habitat for one-quarter of modelled species. More specifically, in the peri-urban region, Song 

et al. (2015) have calculated that land-use change has resulted in a net loss of 0.08 billion USD in the 

rapidly urbanised North China Plain, which produces over 35% of the total grain in China. Recently, 

“landscape services” has been proposed as a new, more specific concept, which differs from “ecosystem 

services” in that it links more closely to the man-made character of landscapes, making it arguably more 

appropriate when considering the implications of valuation on policymaking and integrated landscape 

management (De Groot et al., 2010; Termorshuizen & Opdam, 2009). This study therefore refers to 

“landscape services” rather than “ecosystem service” hereafter. 

Numerous approaches have been developed to identify, characterise, and value landscape services 

affected by land-use change (Metzger et al., 2006; Nahuelhual et al., 2014). Two major strands of 

evaluation techniques exist: direct valuation in which the actual resource values can be directly inferred 

from actual observable choices and, indirect valuation in which the value is not directly observable and 

relies on stated preferences (Tietenburg and Lewis 2009). Accordingly, these techniques are classified 

into the revealed preferences and stated preferences approaches (Tietenburg and Lewis 2009) (Table 2.1). 

The revealed preferences methods analyse actual consumers’ choices made in real markets in relation to 

specific landscape services. Two prominent applications of the revealed preferences approach are travel 

cost (Shrestha et al., 2002) and the hedonic pricing method (Bastian et al., 2002). The stated preference 

approach is a valuation technique using questionnaires to directly elicit individuals’ preferences for non-

market goods (DEFRA, 2007). The most widely used examples of this approach are choice experiments 

and contingent valuation methods (Bateman et al., 2002; Rolfe & Bennett, 2006). In addition, value 

transfer is a more direct method that estimates the economic benefits of a location (policy site) based on 

another location (study site) with similar characteristics. 

Table 2.1  Economic valuation methods for landscape services 

Methods Revealed preferences Stated preferences 

Indirect Travel cost Choice experiments 

Hedonic pricing Contingent ranking 

Costs avoided Conjoint analysis 

Avoidance expenditures Attribute-based models 

Random utility modelling  

Direct Market price Contingent valuation 

Value transfer 

Note: this table is based on Tietenburg & Lewis (2009). Environmental & Natural Resource Economics, 8th edition. 

Methods used in this study are in bold. 
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Although these evaluation methods have been evolving during decades of application, most of them 

remain controversial due to shortcomings in providing results that are quantifiable, accurate, valid, 

replicable, flexible, and affordable (Bagstad et al., 2013). This relates foremost to the poor understanding 

of the complex interactions between landscape services and the cascading effects of landscape service 

provision (Farley, 2008; Koschke et al., 2012; MEA, 2005). Another barrier is the difficulty in 

quantifying non-use and indirect values—that is, a gain in person’s utility without the person actually 

using the good directly (Laurans et al., 2013). Different methods can also result in contradictory estimates. 

Each method has its advantages and disadvantages in evaluating the impact of land-use change. Therefore, 

one needs to understand how the applied evaluation approach works to effectively apply the estimation 

to policymaking. 

In this chapter, three widely used evaluation approaches are applied to study the impact of land-use 

change between 1960 and 2000 on the provision of ecosystem services in Amstelland, a typical urban–

rural transitional region in the Netherlands. The selected approaches belong to direct evaluation methods 

that cover both revealed preferences and stated preferences approaches (Table 2.1). This comparative 

assessment makes it possible to evaluate the strengths and weaknesses of the different methods and 

provides guidance for the selection of an appropriate method in a planning context. 

2.2 Study area 

Amstelland lies south of the city of Amsterdam and consists of five municipalities along the Amstel 

River (Fig. 2.1). This area covers 13,459 hectares, and there were 108,201 residents in 2012 (CBS.nl, 

2013). As a traditionally agricultural region, some parts of the region are being used for pastures currently 

that were originally used for the production of crops, due to problems with ground subsidence and 

flooding (Haartsen & Brand, 2005). 

The population of Amstelland has been growing extensively with the expansion of the metropolitan 

region of Amsterdam and Amstelveen between 1960 and 2000. This urban pressure threatens not only 

agricultural use, but also the conservation of historical landscape patterns that were developed in the 

Middle Ages and predate the city of Amsterdam. 

Various spatial policies and zoning regulations were implemented over the past decades to prevent this 

region from becoming urbanised under market pressures (Koomen et al., 2008). Parts of Amstelland have 

been designated under two spatial planning zones with restrictive policies to preserve the landscape 

values of the region: the national buffer zone Amstelland-Vechtstreek and the Green Heart. Additionally, 

some of Amstelland belongs to the national ecological network (Overbeek et al., 2011). Moreover, 

societal groups such as Groengebied Amstelland and the Beschermers Amstelland work to preserve the 

open rural nature of the landscape by investing in recreation, stimulating the agricultural economy, and 

trying to influence policymaking decisions. 
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Fig. 2.1  Study area of Amstelland 

2.3 Methods 

2.3.1 Land-use change analysis 

Before applying the three valuation methods in Amstelland, land-use conversion during the study period 

was analysed with ArcGIS, as this provided input for the evaluation of landscape services. For the market 

price approach, typical proxies were selected for valuing the landscape services. These proxies are 

associated with specific land-use categories (Appendix 2.1). Accordingly, the values of each landscape 

service estimated were reassigned to each land-use category in accordance with the value transfer method. 

In this way, the results of the different approaches can be compared by total value as well as by individual 

land-use category for each of the three applied evaluation methods. For the survey-based contingent 

valuation approach, the land-use types that were most threatened by urbanization are selected for survey. 

In addition, the land-use maps provide respondents with a visual understanding of how much and where 

landscapes have changed. For the value transfer method, the total area of each land-use category is 

required to estimate the total value. 

To compare the changes per land-use category between 1960 and 2000 in Amstelland, raster data from 

HGN1960 (Historisch Grondgebruik Nederland) and the LGN2000 (Landelijk Grondgebruiksbestand 

Nederland) with a 25 m resolution were used. The 40 different land-use classes in LGN2000 were 

reclassified into the 8 land-use classes corresponding to the HGN1960: water, sand, wetland, greenhouse, 
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grassland, forest, urban/infrastructure, and cropland. The LGN2000 categories are straightforward to 

reclassify, with two exceptions: grass in built-up areas and forest in built-up areas. The intuitive way to 

classify these is as grass and forest, but this choice leads to the unlikely result of some of the urban area 

being classified as transitioning to grass and forest. This classification was selected in the end, as the 

alternative of classifying these as urban was less logical: large parts of the Amsterdamse Bos would be 

shown as transitioning to urban. Using raster math to compare the two rasters, a land-use change matrix 

was created showing the results in total area of each land-use class in 1960 transitioning to every other 

land-use class in 2000. 

2.3.2 Evaluation methods 

2.3.2.1 Revealed preferences approach 

The revealed preferences approach assumes the preferences of consumers can be understood by their 

purchasing habits incurred on landscape-related activities. The theory was pioneered by the American 

economist Paul Samuelson and has resulted in a variety of methods over the past three decades, including 

travel cost (Shrestha et al., 2002), hedonic pricing (Bastian et al., 2002), random utility modelling, 

replacement costs, and avoided costs (DEFRA, 2007). The revealed preferences method is widely applied 

because the result tends to be more objective by using actual data regarding individuals’ preferences for 

a marketable good (DEFRA, 2007). However, this approach is constrained by capturing only the use 

value rather than the non-use value of landscape services (e.g. the intrinsic value of nature). Moreover, 

obtaining local and first-hand data can be a time-consuming process. 

The market price method is a direct and easy-to-apply revealed preferences approach, and it involves 

determining the value of each provided service by the price in the market. This method uses observed 

market prices, either as direct measures of economic value of a landscape service, or as a proxy for the 

value. In this study, 10 landscape services were selected that cover provisioning, regulating, and cultural 

categories by following the framework established by Common International Classification of Ecosystem 

Goods and Services (CICES; Haines-Young & Potschin, 2013; Table 2.2). In this study, values resulting 

from direct human economic activities taking place on the land are not included. For example, a hectare 

of forest that people visit to enjoy nature is counted, whereas a hectare of playground built specifically 

for the sole purpose of the value of recreation is not. 

Raw materials/ energy is valued by the reeds gathered from wetlands, with nature management based on 

average yearly bundles produced per hectare and the value per bundle. Food production is based on the 

income of agricultural products from cropland, dairy products from grassland, as well as proxied by 

fishing from water. The income of agricultural products and dairy products are calculated based on the 

average net revenues of arable farming and dairy farming following Diogo et al. (2015). The value of 

fishing is calculated by the average cost per fishing permit and the percentage of residents who own 

fishing passes in each municipality of Amstelland. Primary production is proxied by the amount of grass, 

which is calculated based on the average feed or grass a cow consumes per day and the grazing days per 
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year, as well as the total number of cows in the study area. The final value of grass production is estimated 

according to the replacement costs per tonne of alternative feed. 

Carbon sequestration is calculated by its market price per tonne and the tonnes per hectare per land use 

in 2014. Air purification is based on the removal rates of pollutants (sulphur dioxide & nitrogen dioxide) 

by different land-use classes and the avoided health costs per kg of pollutant. Water purification is based 

on the nitrogen removal by vegetation for the area found within five metres of surface water (derived 

from the Top10NL map of surface water). Pollination is estimated by the costs of renting beehives for 

outdoor pollination, the number of beehives necessary to pollinate different crop types and the 

corresponding area of pollination-dependent crops. Soil formation is evaluated by the value of newly 

formed soil per tonne per hectare of agricultural land. 

Flood regulation is estimated by the value changes in flood protection and storm water, which are 

typically calculated by estimating the total risk of an area before and after a proposed land-use change 

(LNV, 2006). The risk was first calculated by a hypothetical probability of 1:10,000 occurrence of 

flooding to 1 m NAP using the damage scanner model (Normaal Amsterdams Peil, a vertical datum used 

in Western Europe). The damage costs were then adjusted for potential infiltration of unpaved soil, using 

the porosity of underlying soil as a proxy for the effect of damage reduction. The height model used was 

the Algemeen Hoogtebestand Nederland (AHN) with a 100 m resolution. 

Lastly, recreation is estimated by frequencies of day recreation and overnight stays with their costs. The 

value of day recreation is based on the lowest value of recreation type with walking visitors and the 

number of visitors in Groengebied Amstelland and the Amsterdamse Bos. The value of overnight stays 

is estimated by the average number of overnight stays per hectare nature and average profit per stay for 

the region of the Utrecht/North Holland lake area. 

Table 2.2  Selected landscape service and data sources 

Landscape service Data sources 

Raw materials/ energy LNV (2006), LGN2000 

Food production LNV (2006), LGN2000, www.sportvisserijnederland.nl, 

www.zorgatlas.nl,CBS.nl 

Primary production Smolders & Plomp (2012), www.agrifirm.com, 

www.productschapakkerbouw.nl, CBS.nl, LGN2000 

Carbon sequestration LNV (2006), LGN2000 

Air purification Oosterbaan, Tonneijck & De Vries (2006), Yang et al. (2008), 

Spadara & Rabl (2000), LNV (2006), LGN2000 

Water purification LNV (2006), LGN2000, Top10NL 

Pollination www.bijenhouders.nl, Morse & Calderone (2000), www.CBS.nl 

Soil formation Pimentel et al. (1997), Lavalle et al. (2006), LGN2000 

Flood regulation AHN (https://opendem.info/opendemeu_meta_netherlands.html), Land 

use/ cover map 2000 (Ruimtescanner), Lohila et al. (2003), 

Damage Scanner model operationalized by the Vrije Universiteit 

Amsterdam (Klijn et al., 2007) 

Recreation LNV (2006) , LGN2000, www.groengebied-amstelland.nl, 

www.amsterdamsebos.nl 

Note: LNV refers to Ministry of Agriculture, Nature & Food Quality. 
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2.3.2.2 Stated preferences approach 

The stated preferences approach is a survey-based methodology that identifies the population benefit 

from landscape services and elicits people’s preference for trade-offs in a hypothetical market scenario 

(DEFRA, 2007). The stated preferences approach is often applied because it is the only method that can 

estimate the non-use value of landscape services (Carson et al., 2001; Swanwick et al., 2007). For the 

past half century, the stated preferences approach has been successfully used in assessing policy effects 

concerning biological resources, habitats, and landscapes with mostly contingent valuation and choice 

experiment methods; examples can be found in Bateman et al. (2002), Rambonilaza & Dachary-Bernard 

(2007) and Rolfe & Bennett (2006). However, the stated preferences approach is complex in application 

because it is highly dependent on experts knowledgeable in different disciplines, including economic 

theory, experimental design, data collection, and econometric analysis (Adamowicz & Deshzao, 2006; 

Hoyos, 2010). 

The contingent valuation method is attributed to Ciriacy-Wantrup (1947) and now widely used in valuing 

non-market resources for environmental preservation (Carson et al., 2001). This method requires that 

individuals express their preferences concerning environmental resources or change in resource status by 

answering questions about hypothetical choices. This study applies the contingent valuation method to 

investigate inhabitants’ willingness to pay (WTP) to preserve 30 ha of cropland and grassland, 

respectively, in the study region. Both cropland and grassland are considered for estimation because their 

losses to urbanisation were significant amongst all land-use categories in Amstelland over the past 

decades. 

In the week of 19–23 May 2014, contingent valuation surveys were conducted with 120 respondents in 

the five municipalities of Amstelland. Respondents were shown a map of the relevant land-use transitions 

in the study area and told how much the land use in question had decreased since 1960. With the scenario 

of preserving these lands through a hypothetical financial contribution, respondents were offered a 

payment card with a list of possible values to choose from. In addition, either a yearly tax or donation 

was supplied to control for the potential bias that may arise from different payment vehicles following 

Johnston et al. (2015). This resulted in four different versions of the survey (Appendix 2.2) generated to 

investigate the WTP for each of the two land-use types, combined with either of the payment vehicles 

(means of hypothetical payment). Additionally, demographic data and recreation expenditure estimations 

were collected to test the representativeness of the sample and to look for correlating factors. 

2.3.2.3 Value transfer 

Value transfer, also known as benefit transfer, originates from Freeman (1984), while widespread 

application started with the estimation of Costanza et al. (1997). Costanza’s work extrapolated the 

economic value of 17 landscape services for 16 biomes, which were derived from published studies and 

original calculations. Costanza et al. (2014) updated the estimation of unit values of ecosystem service 

between 1997 and 2011. Moreover, their study emphasised the difference of ecosystem service evaluation 
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and commodification or privatisation, suggesting the need to consider a new institutional framework to 

better include public goods or common pool resources. Value transfer can be applied in three ways: unit 

value transfer (value of each of the land-use categories is referenced by other studies), value function 

transfer (value of each of the landscape functions is referenced by other studies), and meta-analytic 

function transfer (value of each of the land-use categories or the landscape functions is acquired by 

synthesising the results of multiple empirical studies with similar topics) (Brander, 2013). This study 

applies the unit value transfer approach, which is relevant to land-use categories because aggregating 

land-use categories is part of the analysis in each of the three evaluation methods. 

The biggest weakness of this method results from the lack of correspondence between study site and 

policy site with respect to site characteristics, affected population and potential influence from policy 

(Plummer, 2009). In the past decades, the value transfer method has been improved and produces a more 

context-dependent result than it once did. For example, considering the more specific context of three 

regions in California, Troy & Wilson (2006) estimated the landscape flow values based on local unique 

typologies of land cover & aquatic resources. Plummer (2009) attempted to enhance the correspondence 

between study site and policy site by carefully comparing their characteristics to select suitable existing 

studies. 

In this research, values from the widely cited studies by Costanza et al. (1997, 2014) and Troy & Wilson 

(2006) were selected to apply to the land-use areas of 1960 and 2000 in Amstelland to compare the value 

changes in landscape services. To standardise for inflation and currency, the unit values of the two value 

transfer studies applied were converted to 2014 euros using the consumer price index to adjust for 

inflation (www.bls.gov) and a conversion rate of $1 = €0.73 (from 12 May 2014). 

As the applied land-use categories do not completely match those of Costanza (1997, 2014) nor Troy & 

Wilson (2006), a sensitivity analysis was conducted to reveal how robust the estimations of value transfer 

method are. By following Hu et al. (2008) and Tolessa et al. (2017), the coefficient of sensitivity (CS) is 

applied based on the standard economic concept of elasticity (Stigler, 1952): 

𝐶𝑆 =
(𝐿𝑆𝑉𝑗−𝐿𝑆𝑉𝑖)/𝐿𝑆𝑉𝑖

(𝑉𝐶𝑗−𝑉𝐶𝑖)/𝑉𝐶𝑖𝑘
                            Eq. (2.1) 

where LSV is the estimated landscape service value, VC is the value coefficient, i and j represent the 

initial and adjusted values, respectively, and k represents corresponding land-use category. If the ratio 

(CS) of per cent change in the estimated total landscape service value (LSV) and the per cent change in 

the adjusted valuation coefficient (VC) is greater than 1, then the estimated landscape service value is 

elastic with respect to that coefficient. As the value of the market price approach will be reassigned to 

each land-use category, a sensitivity analysis was applied to the result of that approach. 
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2.4 Results 

2.4.1 Land-use change 

The areas per land-use class are calculated for both the years 1960 and 2000 (Table 2.3). A spatially 

explicitly analysis of land-use change in each municipality during this period and the land-use transition 

matrix are shown in Appendix 2.3 and Appendix 2.4. The results show that the two land-use classes with 

the greatest net decrease are cropland and grassland, though as a percentage change the decrease in 

grassland is less significant. In contrast, the area of urban/infrastructure increases rapidly in this period, 

while the percentage increases in forests and greenhouses are very large. The loss of cropland occurs 

mostly in the southwest (in and near Uithoorn), while grassland is urbanised mainly in the central and 

eastern part of the study area (near Amstelveen, Ouder-Amstel and the east of Diemen). Amstelveen is 

the municipality where urban area expands mostly. 

Table 2.1  Area and percentage of land-use changes in Amstelland 

Land-use type 1960 (ha) 2000 (ha) Change in period (%) 
Total change 

 1960−2000 (ha) 

Average change 

per year (ha) 

Water 1,808 1,691 −6.5 −117 −3 

Wetland 47 72 53.8 25 1 

Greenhouse 149 680 355.7 531 13 

Grassland 6,873 5,206 −24.3 −1,667 −42 

Forest 400 757 89.1 357 9 

Urban/infrastructure 1,332 4,185 214.1 2,853 71 

Cropland 2,850 868 −69.6 −1,983 −50 

2.4.2 Evaluation results 

2.4.2.1 Market price approach 

The overall result of the market price approach shows a total value of €11,718,528, with current grassland 

and cropland accounting for 70.3% and 2.4% respectively (Table 2.4). The highest values are from air 

purification, food production and recreation, whose value accounts for 84.8% of the total value. 

Table 2.2  Total value per landscape service (€) 

Landscape service All land use types Grassland % Cropland % 

Raw materials/energy  30,000  0 0  0 0 

Food production  3,398,718  3,222,514 94.8  176,204 5.2 

Primary production  899,583  899,583 100  0 0 

Carbon sequestration  605,336  508,662 84.0  0 0 

Air purification  5,007,165  3,499,436 69.9  80,786 1.6 

Water purification  81,240  51,124 62.9 4,524 0 

Pollination  8,370  0 0  8,370 100 

Soil formation  64,635  53,557 82.9  11,078 17.1 

Flood regulation  91,488  7,376 8.1  4524 5.0 

Recreation  1,531,993  0 0  0 0 

All landscape services  11,718,528  8,242,252 70.3  280,962 2.4 
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2.4.2.2 Contingent valuation approach 

The statistical analysis shows the contingent valuation survey samples are fairly representative by 

comparing the demographic information between respondents and local census data (Appendix 2.5). The 

sample has a relatively high proportion of married and elderly people, which can be expected, as children 

under the age of 15 were excluded. 

The result of the contingent valuation is shown in Table 2.5. An average WTP by means of tax or donation 

to preserve 30 ha cropland and grassland are €6.21 and €5.31 respectively. Respondents’ WTP varied 

among different payment vehicles, land-use types, municipalities, and personal characteristics. More 

respondents preferred tax to donation for preserving both cropland and grassland. In addition, they were 

willing to pay a higher average amount with tax than with donation. Moreover, two-thirds of the 

respondents who received a survey with the tax payment vehicle supported payment for preservation, 

while only one third with the donation payment card supported it. Comparatively, for preserving 

grassland, the share of respondents who were willing to pay was more similar between the two payment 

vehicles. Furthermore, the overall WTP with tax was twice as much as that with donation for cropland, 

while this difference was small for grasslands. 

Table 2.5  Percentage & WTP per payment vehicle 

Land-use 

type 

# in favour of 

preservation by 

payment vehicle 

% in favour to pay 

for preservation by 

payment vehicle 

Average WTP for all respondents by 

payment vehicle (€ per 30 ha) 

Tax Donation Tax Donation Tax  Donation Tax + Donation 

Cropland 29 28 69.0% 32.1%  8.21 4.36 6.21 

Grassland 32 27 56.3% 40.7%  5.67 4.67 5.31 

The WTP varied considerably between municipalities, with the highest in Amstelveen and lowest in 

Ouder-Amstel (Table 2.6). In addition, except for Amstelveen and Diemen, there were large differences 

in WTP between cropland and grassland. For example, respondents from Uithoorn were willing to pay 

about €10 for cropland, which is the highest among the five municipalities and twice as much as the 

lowest one in Ouder-Amstel. Interestingly, although residents in Ouder-Amstel were willing to pay the 

lowest for cropland, they offered the highest price for grassland. 

The heterogeneity in WTP was also found when taking personal characteristics into account. Specifically, 

respondents aged 45–65 offered the highest price of €7.43, while the group aged 20–25 was not willing 

to pay at all. Males were willing to pay more than females. In addition, single respondents were willing 

to pay less than the married group, and those with partners tended to pay highest. Unsurprisingly, 

respondents with children were willing to pay more compared to those without children. Interestingly, it 

was not found that people were willing to pay more if they had a higher income or higher expenditure on 

outdoor recreation (Appendix 2.6). 
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Table 2.3  Average WTP per municipality and total WTP values per hectare of cropland & grassland 

Municipality 
Population 

(2014) 

Average willingness to pay per 

municipality (€/30 ha) 

Total WTP value 

(€/ ha) 

Cropland Grassland  Cropland Grassland 

Aalsmeer 31,077 6.25  3.58  6,474  3,712 

Amstelveen 87,162  5.53  3.73  16,077  10,847 

Diemen 26,666  5.25  5.00  4,677  4,444 

Ouder-Amstel 13,289  5.00  7.94  2,215  3,518 

Uithoorn 28,731  9.58  4.38  9,178  4,190 

      

Amstelland average       37,982  30,697 

Amstelland total     38,610  26,711 

The average WTP was then extrapolated to the entire population and area of the land-use class using two 

different approaches. The first approach was by taking the average WTP of all the municipalities for each 

land-use type and then multiplying by the whole population in Amstelland (named “Amstelland average” 

in the above table). The second approach was by multiplying the WTP for each land-use type per 

municipality with the population of the corresponding municipality and then totalling those results 

(“Amstelland total”). 

2.4.2.3 Value transfer 

While all three of the value transfer outcomes showed a significant decrease in the value of landscape 

services in Amstelland from 1960 to 2000 (Table 2.7), the change in total value while using the values 

of Costanza (1997) was the lowest. The value of each land-use categories with the market price approach 

is shown in Table 2.7. 

The sensitivity analysis results of the estimated landscape service values are regarded as inelastic (robust) 

because all the analyses are lower than 1 (Table 2.8). Moreover, the majority of the coefficient of 

sensitivity are lower than 0.1, with only some exceptions of higher values in wetlands. The relatively 

high value estimate of wetlands is because of its much higher value per unit when applying the value 

transfer method, as well as the amount of proxies and their prices when applying the market price 

approach. 
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Table 2.7  Value per land-use category and the change in total value with value transfer and market 

price approach 

 Land-use category 
Costanza (1997) Troy & Wilson (2006) 

€/ha/yr 1960−2000 (€) €/ha/yr 1960−2000 (€) 

Water 7,200 −840,202 5,129 −598,522 

Wetland 12,527 316,319 11,957 301,925 

Greenhouses 0 0 0 0 

Grassland 197 −327,619 1,554 −2,589,261 

Forest 821 292,908 1,478 527,443 

Urban/ infrastructure 0 0 0 0 

Cropland 78 −154,551 1,554 −3,080,197 

Change in total value   −713,145   −5,438,612 

  Costanza (2014) Market price approach (2014) 

Land-use category €/ha/yr 1960−2000 (€) €/ha/yr 1960−2000 (€) 

Water 7,325 −854,722 860 −100,346 

Wetland 82,062 2,072,061 1,148 28,982 

Greenhouses 0 0 13 6926 

Grassland 2,439 −4,064,722 986 −1,643,731 

Forest 2,225 793,636 2,156 769,326 

Urban/ infrastructure 0 0 16 46,555 

Cropland 3,259 −6,461,532 324 −641,875 

Change in total value   −8,515,279  −1,534,161 

Note: all of the values were converted to 2014 euros. 

Table 2.8  Sensitivity analysis for the results of value transfer and market price approach. Values denote 

coefficients of sensitivity as described in Section 2.3.2.3 

 Land-use category 

Costanza 

(1997) 

Troy &Wilson 

(2006) 

Costanza 

(2014) 

Market price 

approach (2014) 

1960 2000 1960 2000 1960 2000 1960 2000 

Water 0.03 0.08 0.02 0.05 0.02 0.01 0.02 0.06 

Wetland 0.94 0.91 0.90 0.88 0.90 0.97 0.49 0.58 

Greenhouse 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Grassland 0.00 0.00 0.03 0.04 0.03 0.01 0.11 0.16 

Forest 0.03 0.01 0.05 0.02 0.05 0.00 0.38 0.18 

Urban/infrastructure 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 

Cropland 0.00 0.00 0.00 0.01 0.00 0.01 0.00 0.01 

2.4.2.4 Results comparison 

The estimations based on the three evaluation methods in Amstelland in 2014 differ significantly from 

each other (Table 2.9). The value of landscape services estimated by contingent valuation is much higher 

than that from the other two methods. Specifically, the value of cropland with contingent valuation almost 

reaches the total value of all the land-use categories with Costanza (2014). Although the market price 

approach covers the value estimated by both residents and tourist, it reveals a much lower value for 

cropland and grassland, which only accounts for 0.84% and 3.69%, respectively, of that found with the 

contingent valuation approach. In addition, the three estimations using value transfer range from almost 
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twofold to fourfold compared to the value with the market price approach. Furthermore, the results of 

value transfer also vary considerably among the three cited studies. This can be explained by the fact the 

most recent estimates of the values are likely to be higher since landscape services generally tend to 

become scarcer due to the continuous over-exploitation of ecosystems (Costanza et al. 1997; 2014; de 

Groot et al. 2012). Urban land was valued as 0 in 1997 based on Costanza et al. (1997) while updated to 

€4,863 per ha in 2011 according to Costanza et al. (2014). This partly explains that the estimate with 

Troy and Wilson (2006) is 35.8% higher than that with Costanza et al. (1997), while it accounts for only 

56.6% of that with Costanza et al. (2014). Moreover, the variance of estimates also associates with the 

different scales of study areas between Troy and Wilson (2006) (at a county scale) and Costanza et al. 

(1997; 2014) (at a global scale). 

Table 2.9  Value of landscape services per land-use type with different methods in Amstelland in 2014 

(*105 €) 

 Market price 

approach 

Contingent 

valuation 

Costanza 

(1997) 

Troy & Wilson 

(2006) 

Costanza 

(2014) 

All 86.62 — 147.93 200.92 355.19 

Cropland 2.81 335.14 0.68 13.48 28.27 

Grassland 51.34 1390.56 10.23 80.88 126.97 

Stakeholders Residents+Tourists Residents Residents 

Note: the value of contingent valuation is based on an average value of Amstelland average and Amstelland total. 

2.5 Discussion 

2.5.1 Market price approach 

Many studies have documented that the market price approach tends to result in underestimation due to 

exclusion of non-use values that are difficult to define, quantify, or evaluate (e.g. amenity aesthetic, 

artistic, and spiritual inspiration; DEFRA, 2007; Mavsar et al., 2013; Pascual et al., 2010). This case 

reveals such constraints as well, because it is impossible to include all of the categories of landscape 

services for evaluation when applying the market price approach (DEFRA, 2007). The landscape in 

Amstelland provides many other services (such as biodiversity and tranquillity) beyond the 10 services 

considered. 

The proxy selected for the estimation of non-use values greatly influences the estimated result (e.g. 

Kienast et al., 2009). For example, if the cost of hypothetical entrance tickets were used to quantify 

recreation, rather than using game and fishing permits, the evaluated result would change. Moreover, it 

is difficult to define the rational price for the proxy (e.g. fish permits) because prices can be different in 

different regions (in the present case, the five municipalities). In this study, most landscape services are 

valued at a lower bound of the proxy, for example taking the lowest price of the fishing pass for 

calculating wild fish and game as the proxy of food production in Amstelland waters. Another approach 

would be to give a range for the estimated value. 



Chapter 2 

24 

 

The market price approach allows the incorporation of small-scale elements such as raw material and 

soil formation into the estimation, which enables the analysis of complex or large-scale changes. 

Moreover, it is also possible to modify the estimation when more specific information is available to 

price the selected proxy for each landscape service when time permits. This makes the market price 

approach less likely to contend with uncertainty due to subjective estimation and tends to reveal more 

objective results compared to other approaches. 

2.5.2 Contingent valuation 

Contingent valuation has been subject to criticism concerning factors such as contextual effects, reliable 

respondents, income, and payment vehicle (DEFRA, 2007; Moran, 2005). Despite this, targeted 

contingent valuation surveys might provide a better estimation, assuming hypothetical bias is sufficiently 

taken into account through careful study design and implementation (Carson et al., 2001). This study’s 

scenario allowed respondents to be aware of the potential impact of land-use change in providing benefits 

in Amstelland in the past decades, among which are the non-use values that are difficult to monetise with 

other methods. This explains why the contingent valuation method estimates much higher values for 

cropland and grassland. Our estimate comes close to the average 2008 cost of purchasing agricultural 

land in the Netherlands at €46,700/ha (Kuhlman et al., 2010). 

The contingent valuation method performs better in considering the effect of scarcity of landscape 

services compared to the other two methods, as is found in this study. That cropland is valued higher than 

grassland, indicating that scarce landscapes are more appreciated by people. There is a positive 

relationship between the loss of specific land use in a municipality and the willingness to pay to preserve 

that land use, as is the case for cropland in Uithoorn and Aalsmeer, for example, or for grassland in 

Ouder-Amstel (Table 2.6; although this relation is not significant in Amstelveen or Diemen). This may 

be related to the fact that both regions are residential growth areas and newcomers may not be familiar 

with changes that have taken place in the municipality. This has been documented in Bateman & Kerry 

(1992), who suggest ensuring that the respondents are familiar with the study area and with experience 

of changes in land use. However, this indicates a limitation when applying the contingent valuation 

method to large-scale changes, as respondents can only be familiar with areas within a limited distance. 

Valuations directly derived from the area in question are only practical for areas on the temporal and 

spatial scale considered by the respondents and cannot be credibly extrapolated outside this range. 

Results show that the WTP differs with respondent characteristics including age, gender, marital status, 

and number of children at home. However, there no linear dependence was found between increasing 

income or money spent on outdoor recreation and the valuation (Appendix 2.6), as was found in other 

studies such as Farber et al. (2002). This may be because the number of respondents per category was 

small. We may expect such dependences with a larger sample size. On the other hand, our results show 

that different payment vehicles influence estimations. Due to these complexities, the contingent valuation 

approach is resource consuming, and requires knowledge of study design (Moran, 2005). 
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An additional issue with the contingent value method is the discrepancy between stated and actual WTP 

values, called hypothetical bias. Veisten & Navrud (2006) compared the outcomes of a hypothetical 

payment question about preserving biodiversity with the subsequent payments made, and confirmed the 

consistency of only 32%–43.7% of the respondents. To minimise such hypothetical bias, one can consider 

developing a more realistic scenario to ensure respondents are aware of the bias. A pledge method can 

be also implemented, according to which respondents are asked to sign a pledge as a commitment and to 

make them feel compelled to make the payment of the amount stated to minimise the bias, such as 

invoicing respondents after the fact (Mohammed, 2012). 

Finally, when applying contingent valuation, it was found that results can differ when choosing different 

ways to aggregate into a total value. This can be affected by variation in population and area of the 

estimated landscape in different sections of the study regions. Specifically, the significant difference in 

estimates for grassland between “Amstelland average” and “Amstelland total” was mainly affected by 

the lower WTP in most municipalities (except Ouder-Amstel) and their larger population. 

2.5.3 Value transfer 

“Borrowing” values from study sites regardless of context is the most common criticism when applying 

the value transfer method (Rosenberger & Phipps, 2007). Estimated errors can be large when applying 

value per unit at a large scale to a small region, as it treats landscapes as homogeneous and ignores spatial 

heterogeneity (Eigenbrod et al., 2010; Martinez-Harms & Balvanera, 2012). Specifically, by applying 

the global scale of Costanza et al. (1997) at a municipal scale in Amstelland, it is difficult to account for 

values derived from landscape characteristics appreciated locally, such as the commonly seen open grassy 

fields in the Netherlands. 

Landscape services provided at a more local scale are normally associated with a higher value of marginal 

change, because locally scarce or threatened services are typically valued more by those living in the 

region. This perhaps partly explains why the values of landscape services estimated by Troy & Wilson 

(2006) (at county scale) were higher than those in Costanza et al. (1997) (at global scale). However, the 

effect of scarcity is difficult to incorporate in the estimation of the value transfer method and thus results 

in uncertainty when applying the unit values of one study site to a policy site at different scales. 

This study shows that the total value of landscape services in Amstelland differs significantly among the 

three studies used for value transfer. Estimates based on Costanza et al. (2014) were 2.4 times higher 

than those based on Costanza et al. (1997) and 1.8 times higher than Troy & Wilson (2006). This is 

mainly attributed to the fact that this study applied the highest unit value for cropland and grassland 

among all the land-use categories and changes in these types of use were considerable in the study area. 

Compared to the stated preferences and market price approaches, the value transfer approach is the easiest 

to apply. To improve the accuracy of the valuation, enhancing the correspondence between policy site 

and study site is recommended. For example, this can be done by testing the relationship between land 

cover and landscape services, addressing the trade-offs among diverse landscape services (Bennett et al. 
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2009), investigating thresholds of the system, and incorporating different stakeholders and research fields 

(Kareiva et al., 2007). However, fully understanding the complex relationships is not only time-

consuming but also impractical (Brouwer, 2000), so a balance must be found between accuracy and 

practical constraints. 

2.6 Conclusion 

This study has applied the market price, contingent valuation and value transfer approaches to value the 

changes in landscape services associated with land-use change on the urban–rural fringe of Amstelland. 

We showed how the results differed among the various valuation approaches by assessing in detail the 

factors that influenced the value estimation. The market price approach performed the best when changes 

affected small elements rather than land cover in general. This method is recommended when only part 

of the landscape services needs to be taken into account rather than all of the services. This is especially 

true when direct or indirect values are more important than non-use values. Comparatively, the contingent 

valuation method better captures indirect values and non-use values for incorporating people’s 

appreciation of landscape services. An additional benefit of this method is that it makes it possible to 

reveal the impact of the scarcity of landscape services on the results. The value transfer is a “second best” 

valuation method because it is easy to apply and cost-efficient, especially at a large scale and for areas 

with significant land-cover change. The results of value transfer can be sufficient to provide some insights 

in certain situations, particularly to meet the requirements of time and financial constraints, with an 

understanding of the limitations of the uncertainties of this approach (Johnston & Rosenberger, 2010; 

Nelson & Kennedy, 2009; Richardson et al., 2015). Whichever method is chosen, the choice for a 

meaningful metric needs to be in accordance with the characteristics of the evaluated landscape services, 

policy context and purpose of the valuation (Gómez-Baggethun et al., 2014). 
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Appendix 2.1  Proxy applied in valuing landscape services in market price approach and value transfer 

approach 

  
Raw 

materials/ 
energy 

Food 
production 

Primary 
production 

Gas regulation Air purification 

Forest   
Value of carbon 
sequestration 

Value of removed 
sulphur dioxide 

Grassland  
Profits of 
dairy products 

Replacement 
cost 

Value of carbon 
sequestration 

Value of removed 
sulphur dioxide 

Wetland 
Value of reed 
production 

   
Value of carbon 
sequestration 

Value of removed 
sulphur dioxide 

Water  
Profits of 
fishing pass 

      

Cropland  
Profits of 
agricultural 
products 

  
Value of removed 
sulphur dioxide 

Urban/infrastructure     

Greenhouse           

(continued)      

 
Water 

purification 
Pollination 

Soil 
formation 

Flood regulation Recreation 

Forest Value of 
nitrogen 
removal 

   Hectares affected 
by flood 

Profit & travel cost 
in natural area in 
Groengebied 
Amstelland (water) 
and the 
Amsterdamse Bos 

Grassland Value of 
nitrogen 
removal 

  Value of soil 
formation 

Hectares affected 
by flood 

  

Wetland Value of 
nitrogen 
removal 

      

Water      Profit of overnight 
stay in Utrecht/ 
North Holland lake 

Cropland  Replacement 
cost 

Value of soil 
formation 

Hectares affected 
by flood 

  

Urban/infrastructure   Hectares affected 
by flood 

  

Greenhouse       Hectares affected 
by flood 
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Appendix 2.2  Surveys of Contingent Valuation (English version) 

General questions 

Age <15 Children 

at home 

No Estimated 

average 

amount spent 

on recreation 

(€/month) 

<20   
15–20 Yes 20–40   
20–25 Prefer not to 

answer 

40–60 

 
25–45 

 
60–80  

45–65 Income 0−20,000 80–100  
65+ 

 
20,000−30,000 100+  

Prefer not to answer 
 

30,000−40,000 
 

Prefer not to 

answer    
40,000−50,000 

  

Gender Male 
 

50,000−60,000 Marital status Living with 

partner   
Female 

 
60,000+ 

 
Married                                                            

Prefer not to 

answer 

 
Single                                            

Area code of residence: ________ Prefer not to 

answer 

 

Specific questions per land use and payment vehicle combination 

 

Land use = grassland; Payment vehicle = tax 

Since 1960, grasslands in the Amstelland region have decreased by around 1667 hectares, largely 

replaced by urban land uses or greenhouses. An average of around 42 hectares per year are lost (close to 

the size of 60 football fields). Some people want to preserve the grasslands because they are culturally 

and historically relevant for the region, provide recreation possibilities and other ecosystem services. 

Would you support a proposed tax that would help to preserve 30 hectares (around the size of 45 football 

fields) of the grassland per year in Amstelland? This would mean reducing the amount of this land lost 

from 42 hectares per year to 12 hectares per year. 

YES                             NO 

Which of the following amounts would you be willing to pay as an additional yearly tax to provide the 

resources necessary to reduce the loss of grassland in Amstelland by 50 hectares a year? 

€0.25     € 0.50     €1    €2     €3    €5    €10      €15      € 20     €20+ 
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Land use = grassland; Payment vehicle = donation 

In the Amstelland region since 1960, grassland have decreased by around 1667 hectares, largely replaced 

by urban land uses or greenhouses. An average of around 42 hectares per year is lost (close to the size of 

60 football fields). Some people want to preserve the grassland because they are culturally & historically 

relevant for the region, provide recreation possibilities and other ecosystem services. 

Would you consider yourself willing to make a yearly donation to preserve 30 hectares (around the size 

of 45 football fields) a year of grassland? This would mean reducing the amount of this land lost from 

42 hectares per year to 12 hectares per year. 

YES                             NO 

If so, what amount would you be willing to contribute yearly to do so? 

€0.25     € 0.50     €1    €2     €3    €5    €10      €15      € 20     €20+ 

Land use = cropland; Payment vehicle = tax 

In the Amstelland region since 1960, croplands have decreased by 1983 hectares. This averages out to 

around 50 hectares per year (around the size of 75 football fields per year). Some people want to preserve 

the croplands because they are culturally & historically relevant for the region, provide recreation 

possibilities and other ecosystem services. 

Would you support a proposed tax that would help to preserve 30 hectares (an area of around 45 football 

fields) of the croplands per year in Amstelland? This would mean reducing the amount of this land lost 

from 50 hectares per year to 20 hectares per year. 

YES                             NO 

Which of the following amounts would you be willing to pay as an additional yearly tax in order to 

provide the resources necessary to reduce the loss of croplands in Amstelland by 30 hectares a year? 

€0.25     € 0.50     €1    €2     €3    €5    €10      €15      € 20     €20+ 
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Land use = cropland ;Payment vehicle = donation 

In the Amstelland region since 1960, croplands have decreased by 1983 hectares. This averages out to 

around 50 hectares per year (around the size of 75 football fields per year). Some people want to preserve 

the croplands because they are culturally & historically relevant for the region, provide recreation 

possibilities and other ecosystem services. 

Would you consider yourself willing to make a yearly donation to preserve 30 hectares of croplands per 

year (an area of around 45 football fields). This would mean reducing the amount of this land lost from 

50 hectares per year to 20 hectare per year. 

YES                             NO 

If so, what amount would you be willing to contribute yearly to do so? 

€0.25     € 0.50     €1    €2     €3    €5    €10      €15      € 20     €20+ 
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Appendix 2.3  Land-use changes of Amstelland, 1960−2000 
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Appendix 2.4  Land-use transition matrix of Amstelland, largest transitions denoted in bold (values in 

ha) 
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Water 1,339 6 9 172 111 144 28 1,808 

Wetlands 18 10 0 10 6 2 2 47 

Greenhouses 2 0 63 29 1 52 2 149 

Grassland 178 51 134 4,049 289 2,021 151 6,873 

Forest 47 1 1 40 262 49 1 400 

Urban/infrastructure 59 0 7 141 30 1,088 7 1,332 

Cropland 49 4 467 765 58 829 678 2,850 

Total area 2000 1,691 72 680 5,206 757 4,185 868 13,459 

 

 

 

Appendix 2.5  Representativeness of respondents surveyed in Amstelland 

Factor category 
Percentage 

Amstelland 

Percentage 

Amstelland survey 

Percentage 

difference 

Gender Male 48.42% 45.69% −2.73% 
 Female 51.58% 54.31% 2.73% 

     

Age <15 17.50% 0.00% −17.50% 
 15−20  5.80% 8.62% 2.82% 
 20−25  6.20% 5.17% −1.03% 
 25−45 25.12% 30.17% 5.05% 
 45−65 27.56% 30.17% 2.61% 
 65+ 17.82% 25.86% 8.04% 

     

Marital status Unmarried 48.16% 37.39% −10.76% 
 Married 39.39% 49.57% 10.18% 

  Partner 12.46% 13.04% 0.59% 
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Appendix 2.6  Average WTP to preserve 30 hectares of cropland or grassland with personal 

characteristics 

                                            Factor category Average WTP # of respondents 

Age 15−20 € 4.70 10 

 20−25 € 0.00 6 

 25−30 € 6.41 35 

 45−65 € 7.43 35 

 65+ € 4.53 30 

    

Gender Male € 6.98 53 

 Female € 4.72 63 

    

Marital status Married € 6.11 57 

 Partner € 7.47 15 

 Single € 4.70 43 

    

Have children at home No € 5.47 70 

 Yes € 6.18 46 

    

Income (€) 0−20,000 € 6.17 18 

 20,000−30,000 € 4.21 19 

 30,000−40,000 € 6.85 27 

 40,000−50,000 € 5.97 16 

 50,000−60,000 € 11.71 7 

 60,000+ € 5.00 6 

    

Outdoor recreation (€/month) <20 € 4.63 38 

 20−40 € 4.67 27 

 40−60 € 9.20 20 

 60−80 € 7.42 13 

 80−100 € 5.00 4 

 100+ € 7.50 8 



 

 

 


