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Abstract

This paper describes the methods used to produce accounts for the recreational value of
Natura 2000 areas in Flanders, Belgium. First, a biophysical account of recreation supply
and demand is compiled and mapped. Demand is based on data for green visits per year
per inhabitant and covers both recreation and nature-based tourism. It distinguishes local
walking trips, local cycling, recreation trips with pre-transport and visits by tourists. The
number of green visits is based on a combination of yearly statistics (for tourism, day trips)
and irregular surveys (for local visits). The supply account is based on modelling predicted
visits. The annual visits per inhabitant are attributed to ecosystems using a green visit
prediction model that uses the extent and condition accounts related to availability of
green-blue areas, accessibility, the attractive potential of landscapes for informal recreation
(extent and condition accounts), residence and distance decay functions for different
recreation types.
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Potential destinations include a wide range of green infrastructure, such as parks, forests,
natural and agricultural areas and blue spaces (waterside and coastal natural areas). The
attractiveness of landscapes is mainly based on an empirical study (choice experiment) in
Flanders on people’s preferences for landscape features complemented by evidence from
literature.

The monetary accounts are preliminary, as there are unsufficient data available for
Flanders to estimate the total value for the wide range of recreation types (from local
walking and biking to tourism). Especially, data are missing to model travel and time costs
for local visits (walking and biking), that account for a large share of total visits in Flanders.
It should be noted that, for most visits, apart from nature-based tourism, valuation cannot
be based on income fees or parking costs because, in Flanders, visits and parking are
free.

As unsufficient data are avaible to estimate travel and time costs in detail, we used Flemish
data on average expenditure per visit per recreational type as a proxy. We discuss the
limits of this preliminary approach and suggest further steps.

In the results session, we discuss the implementation of the model to estimate the
predicted visits to parts of the Natura2000 areas in Flanders in 2016 and 2018. As different
land-uses are strongly interwoven in Flanders, these areas include a wide range of
different land-uses and also areas close to residence used for local walking and biking.

The differences between 2016 and 2018 illustrate how the model of predicted visits allows
us to cope with land-use changes and improved quality and attractiveness of the
landscapes in Natura2000 areas.
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Introduction

The population density of Flanders is amongst the highest in Europe (459 persons per
square km). Open green space is under increasing pressure from urban and infrastructural
development. It is important to measure the value of this open space to provide information
for sustainable land management and policy-making (Daniel et al. 2012, IPBES 2018). This
can be done by producing accounts for the ecosystem services provided by nature areas,
connecting ecosystems to socio-economic systems (Vallecillo et al. 2019). Valuation is
important. However, monetary values should not be considered to provide and do not
intend to estimate a complete “value of nature”.

Open space for outdoor recreation is an important ecosystem service, especially in areas
where open space is scarce (Andrew et al. 2011, Mourato et al. 2011, Liekens et al. 2013,).
An important indicator of the recreational benefits of an area is the number of green visits,
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i.e. the visits per year to green areas (Bateman 2014). In Flanders, such an indicator did
not exist. Therefore, identifying the drivers that determine the number of visits is important.
Several studies have modelled visit numbers to protected areas or nature areas based on
spatial variables that estimate the attractiveness of landscapes and distance and that
illustrate competition between different areas to attract visitors. One widely-applied
approach is to use choice models to predict recreational behaviour at the individual level
(e.g. Bateman et al. 2011), other authors use data on visitor monitoring studies and GIS
data to predict the characteristics driving visitor numbers (e.g. Goossen et al. 2011, Lavorel
et al. 2014, Schagner et al. 2016). Recently also social media platforms are used to define
the recreational attractiveness value of landscapes (e.g. Long et al. 2021).

Studies that value both natural and agricultural landscapes as recreational destinations
remain scarce (Van Berkel and Verburg 2014), as most studies only focus on natural
landscapes. Agriculture is sometimes described as relatively unattractive for recreation
(e.g. Paracchini et al. 2014), whereas other studies and surveys indicate that agriculture
may be even more important than nature and forest for informal recreation (Alterra 2014).
However, there are only a limited number of studies that compare nature and agriculture
(Sen et al. 2011, Vecchiato 2012, van Zanten et al. 2014). Other studies apply more
generic characteristics of land use (naturalness, diversity, openness etc.) that are relevant
to agriculture, as well as nature and forests (de Vries et al. 2004, Crommentuijn et al. 2007,
De Valck et al. 2017). Building on these studies, we made an assessment, based for the
Natura 2000 areas in Flanders by selecting the most appropriate indicators. Using these
characteristiscs means that the appreciation of agriculture and natural areas can vary
depending on the broader environment.

Moreover, most studies focus on a single types of recreational activity, for example, day-
trips to forests and natural areas. However, literature shows that only in exceptional cases
(e.g. Sen et al. 2011, Kienast et al. 2012) is it possible to build a fairly complete recreation
model, including different types of recreation and landscapes, based on a single dataset.
The studies that do build a complete recreation model started from a large qualitative set of
data about green visits (e.g. NECR 2013) or favourite locations (Kienast et al. 2012). They
used these data and a statistical analysis, based on information about land use, distances
and terrain to explain the diversity in the number of visitors. This approach requires very
good data.

In our study, we developed statistics to estimate the economic importance of recreation in
green areas. In Flanders, no large datasets on visits to green areas exist. We
demonstrated that, by following a more pragmatic approach to combine different studies
and datasets, we can develop a good recreation model that covers all types of recreation
(from short trips starting from home to longer trips with pre-travel and tourism). We also
demonstrated that this kind of data, combined with monetary valuation data, deliver
insights on how the Natura 2000 network influences these benefits.

This paper is organised as follows: in section two, we describe the case study area and the
land use change in the Natura 2000 network between 2016 and 2018 that is examined in
the analysis. In section three, we provide methods and data and predictors used in our
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models. We explain how we clustered spatial cells to landscapes and how we used the
selected predictors to distribute the number of short trips, bicycle tours and short walks
from home over the available green space in Flanders. We also discuss the monetary
values used. The results are presented and discussed in section four and five, respectively.

Case study

Natura 2000 (N2K) is a network of core breeding and resting sites for rare and threatened
species, as well as for some rare natural habitat types which are protected in their own
right. It stretches across all 28 EU countries, both on land and at sea. The aim of the
network is to ensure the long-term survival of Europe's most valuable and threatened
species and habitats that are listed under the Birds Directive and the Habitats Directive.

The Flemish Natura 2000 network contains 40 areas. In each of the areas, species and
habitats need to be protected and should not deteriorate further. In order to maintain the
populations and habitats, some goals are set. In some cases, measures need to be taken
to improve the quality of habitats, in other cases, habitats need to be expanded in order to
preserve particular species. These conservation goals need to be met by 2050. In order to
reach these goals, a management plan was developed. This plan explains the different
steps over the years that need to be taken in order to reach the goals. Management
programmes are set up for (maximum) 6 years cycles.

However, Natura 2000 is not a system of strict nature reserves from which all human
activities would be excluded. While it includes strictly-protected nature reserves, most of
the land remains privately owned. It reflects that, although Flanders is one of the most
urbanised regions in Europe, urban land use (residential areas) seem to be strongly
interwoven with green and blue areas in comparison with other western European
countries (Jaeger et al. 2007). The approach to conservation and sustainable use of the
Natura 2000 areas is much wider, largely centred on people working with nature rather
than against it. Therefore, it is important to also take the socio-economic impact of the
actions and programmes into account.

This paper builds on a study with a large scope, i.e. developing indicators and measuring
and monitoring socio-economic impacts like employment, impact on different sectors and
impact on ecosystem services. The methods used to account for the ecosystems services
are described in Vrebos et al. (2017). In this paper, we describe the method used for the
recreation services and we discuss it in more detail in relation to natural capital accounting.
We calculate the change in the actual delivery of recreation benefits attributable to
changes in the Natura 2000 network between 2016 and 2018.
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Material and methods

Generally, the compilation of accounts in monetary terms will require the use of data in
physical terms. Fig. 1 describes the different steps of the method to model both supply
(upper part of the figure) and demand (lower part) for recreation.

Potential flow of nature-based recreation

The supply depends on;

1. the amount of open green space

2. the relative attractiveness of the landscape and

3. the degree of accessibility and facilities for recreation.

[ 1. Area of open green space (ha) |

Demand indicators

Figure 1.

Overview of methodological steps to model supply and demand for recreational visits,
including tourism
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Landscape attractiveness (2) was calculated for each cell (100 to 100 m or 1 ha) as a
function of land use and features of the environment (500 m around the cell unless
otherwise specified). It took into account the amount of open green space (nature and
forest, parks, agriculture and water) which is weighted, based on a score for attractiveness
and accessibility.

The factors and weights to calculate attractiveness of the landscapes are mainly based on
a choice experiment study among 1400 inhabitants of the Province of Antwerp, Flanders
(De Valck et al. 2017). This Province has a good mixture of landscapes ranging from
farmland to forest, heathland and wetlands. The study estimated preferences for different
characteristics of natural and agricultural landscapes to recreate through a distance-based
discrete choice experiment (Louviere et al. 2000). The attributes used in the choice
experiment were naturalness, diversity and openness of the landscape, presence of water
in the landscape, tranquillity in the area (noise levels), presence of sign-posted routes and
level of recreation facilities. Rather than using direct costs (e.g. fee), we used home-site
distance as the payment vehicle (Christie et al. 2007).

This choice experiment covered the most important elements, but not all relevant factors
(based on qualitative literature and discussions with experts and in focus groups) could be
included in one experiment. To consider also these other factors, for example, visual
intrusion or terrain (topographical relief), we uses data from literature (Roos-Klein
Lankhorst 2004, CPSS 2005, Crommentuijn et al. 2007, Maes 2012, Vecchiato 2012,
Casado-Arzuaga et al. 2013, Simoens et al. 2014). Although these factors were more
uncertain, it proved to be necessary to account for them, when validating the model
through monitoring data in some natural areas (see Table 1)

Table 1.

Factors De Valck et al. (2017) and sources used to calculate scores.

Indicators of sign what source
attractiveness
Naturalness Basis proportion of nature, forest or water  De Valck et al. (2017)

score within green-blue areas
Diversity + share of forest in green-blue area De Valck et al. (2017)

Water + presence of water in green area van Zanten et al. (2014), Schagner et
al. (2016), De Valck et al. (2017)

Relief + score if there is height difference CPSS (2005)

Cultural heritage + presence of protected landscape, CPSS (2005)

city views and monuments

Proximity of buildings - % of buildings and % high green Crommentuijn et al. (2007), de Vries et
and heavy industry buffering sight al. (2007)

Noise - score based on noise levels De Valck et al. (2017)
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Indicators of sign what source

attractiveness

Accessibility and

recreational factors

Path density Basis presence of roads and paths through De Valck et al. (2017)

score and alongside the green-blue area

Sign-posted paths + presence of paths belonging to a De Valck et al. (2017)

sign-posted network

Recreational facilities + presence of visitor centre Goossen and de Boer (2011), De Valck
etal. (2017)

Indicators of Attractiveness

From literature, naturalness emerges as the most important factor for attractiveness of the
landscape (e.g. Crommentuijn et al. 2007, Sen et al. 2011, van Zanten et al. 2014). We
implemented this by building the basic score for attractiveness on naturalness. This basic
score for naturalness (2a in Figure 1) is determined as the proportion of nature, forest and
water in a green area. The weighting factor was derived from the choice experiment (De
Valck et al. 2017).

Secondly, most studies and assessment systems indicate that there are additional factors
that increase or decrease the attractiveness (Moons et al. 2008, Verhagen et al. 2016, Soy
et al. 2018). We implemented this through a system of mark-up factors or decay factors on
the base score. As a result, the base score was increased as the landscape is more
diverse (2b) and has water present (2c), if there were height differences (2c, relief) or
cultural historical heritage (2d) was present. On the other hand, the score was lowered due
to the presence of interfering elements, especially noise pollution (2g, highly linked to
motorways), horizon pollution (2h, power lines and wind turbines) and heavy industry (2i).

De Valck et al. (2017) indicated that more diverse areas are 50% more likely to be visited
by the respondents. This is in line with literature (e.g. Verhagen et al. 2016, Soy et al. 2018
). We used the share of forest in an area to measure the landscape diversity. Areas with
water (rivers, lakes, ponds) had a 10% higher chance of being visited. This is in line with
literature (Bateman 2014, van Zanten et al. 2014, Schagner et al. 2016).

The effect of the relief on visitor rates was not studied in Flanders. Nevertheless, literature
showed that it is an important feature. We used a simplified indicator to assess relief and a
mark-up based on the Spanish assessment system for landscapes (CPSS 2005). We
acknowledge this is a rough approach, but comparison of results with and without this
factor illustrated that it is important to consider it, in order to take into account some
attractive hilly areas. Literature and focus groups indicated the importance of cultural
heritage in the landscape. We took this into account using the presence of protected
cultural patrimony as indicator (including protected landscapes, city views and monuments)
and gave an up-mark based on literature (CPSS 2005).
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The proximity of buildings and heavy industry in the area was seen as less attractive for an
area. The effect was partly mitigated if the buildings are buffered by high greenery. We
weighted the factor, based on the % of building and % of high greenery in the proximity of
the areas. As there was not a specific study for Flanders available, we used the weights
from the Dutch ‘BelevingsGIS” (Crommentuijn et al. 2007, de Vries et al. 2007). The same
approach is applied for visual intrusion related to the presence of windmills and high
voltage lines.

De Valck et al. (2017) showed a clear negative effect of noise levels on the choice where
recreation might occur. The weights in the study were used in our model.

Indicators of accessibility and recreational facilities

The score for facilities (3) covers path density and recreational facilities and was calculated
for a larger area, covering multiple cells. To this purpose, cells were first clustered into
areas (1b). This step was necessary because, in practice, larger green areas often
combine different land uses and different ownership; for example, a combination of public
forest and natural areas, with intermediate pieces of agricultural land or private forest.
When these areas are adjacent, they were clustered into one area with different land uses.
The cluster algorithm took into account the size and proportions of the different land uses,
distances and barriers such as highways, roads or waterways.

We assessed the accessibility (3a) of the area, based on the presence of roads and paths
throughout the area and determined per cell (100 m x 100 m) a score for path density
based on the paths running through the area and paths in the proximity of the cell (within
400 m). We used the same rules for public forest, private forest and agricultural area, as
we did not have very detailed information whether specific roads are really accessible for
recreation or not. The score for path density was increased if sign-posted trails for walking
or cycling are present (2b). The weights were again based on De Valck et al. (2017),
indicating a 50% higher preference for areas with sign-posted trails.

De Valck et al. (2017) and Goossen and de Boer (2011) also showed that areas that are
better equipped (e.g. toilets, benches, information panels, watch towers, visitor centres),
are preferred over less well-equipped areas for recreation. As we did not have good area-
covering information about the whole set of facilities, we only gave a higher score to areas
with a visitor centre (3c).

The total score for accessibility and recreational facilities (3) was normalised for Flanders
to a score between 0 and 1. For larger areas, the score may differ by cell within that area
because the path density may be higher in more-area subfields.

Total score for supply

The total score for the recreation supply (4) was determined per cell and is the average of
the score for attractiveness of the landscape and the organisation of the area. (see Fig. 2)
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Supply: quantity and quality of areas for recreation
[Jo

I 0o01-014
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Figure 2.

Quantity and quality of areas for recreation: the supply score.

Demand for recreation in green space

The total demand for recreation (7) is the sum of demand by residents and the demand by
tourists. The demand of residents (5) was calculated for each cell, based on the number of
residents in that cell (56b) and the average number of yearly visits per resident (5a). The
demand of tourists was determined by tourist region, based on data for the number of
overnight stays (6a) and the number of visits of green area per overnight stay (6b).

The average number of visits per inhabitant (5a) was derived from different surveys in
Flanders on recreation and travel behaviour. The total number of visits per year per
inhabitant and the division between different recreation types was based on VITO surveys
(Anonymous 2009, Liekens et al. 2012, Liekens et al. 2013, De Valck et al. 2016, De Valck
et al. 2017) and verified by the results of previous studies on perceptions of the natural
environment (Beyst 2012), on travel behaviour (Glorieux et al. 2008, Janssens et al. 2010)
and studies on day trips (Jellema and Vries 2003, WES 2014). The number of yearly visits
was in line with the results for more detailed and longitudinal studies in neighbouring
countries (The Netherlands (CVO/CVTO 2007, Donders and Goosen 2012, Alterra 2014)
and the UK (NECR 2013).

For the interpretation, one should take into account that the average number of visits per
resident is strongly dominated by a relatively small group of people who make a lot of
smaller walks or bicycle trips each week. From the UK figures, we learned that half of the
taken walks are with a dog (NECR 2013). We did not have comparable indicators for
Flanders. As the number of dogs per capita in the UK is comparable to Flanders, we
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assumed that the number of walks with the dog will also have an important share in the
frequent, smaller trips close to home.

The average number of visits per capita was applied to the total population. We
acknowledge that the model did not properly take into account border effects (visits from
inhabitants from neighbouring regions or countries and visits from Flemish people to these
regions). We further acknowledge that the method did not correct for groups that do not
undertake recreation that often or at all (including young children, elderly, prisoners and
sick people...).

To define the number of visits by tourists (6), we took into account the number of overnight
stays by tourists in the 18 tourist regions (6a) and the average number of visits to green
space per overnight stay (6b) based on tourist information (Toerisme Vlaanderen 2016).

Spatial variation of supply also drives demand

The data from surveys in Flanders (Liekens et al. 2012, De Valck et al. 2017) show that, on
average, residents in areas with a higher supply of green areas report more green visits
per year. Therefore, to model predicted green visits to green areas, we needed a detailed
map of green visits per resident that reflects this spatial variation. As we did not have
enough local specific data to build such a map, we needed to model it. To this purpose, we
estimated an elasticity of supply. From the Flemish data and in line with literature, we
estimated an elasticity of 0.4, which means that residents living in an area with 10% more
open green space than the average for Flanders, make 4% more visits per year (De Vries
et al. 2004, Anonymous 2009, Siikamaki 2011, Broekx et al. 2013, Broekx et al. 2014

We applied this elasticity for local visits (walking and cycling), based on the score for
supply, which takes into account both the availability and quality of the supply of green
areas (4). To this end, we calculated the average supply score in a 5 km radius (for walks)
and 10 km (for bicycles). We use this elasticity to build a map of green visits per year, with
spatial variation, while ensuring the average remains the same.

To avoid extreme values for residents living in very green areas, a maximum of 30 local
green visits per inhabitant per year was applied.

The elasticity of demand is an important feature of the model to estimate the impacts of
changes over time, both in terms of land-use and quality of the landscape. It allows that the
total number of visits will increase if size or quality of green areas improves. It is an
essential feature to allow us to account for specific measures, especially related to the
quality of the landscapes.

Biophysical assessment of nature-based recreation: actual flow

Through an allocation mechanism (8), the total number of visits demanded in a cell was
assigned to the available green area around this cell, considering differences in proximity
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(8b), size (8a) and quality of green space supply. The allocation was done on a cellular
basis via a specifically designed GDX script (Van der Meulen 2016).

The most important mechanism for allocating visits was the distance decay, which reflects
that areas close by are more frequently visited than further areas. This principle is
generally accepted, but in literature, different formulae are used to implement this. In
accordance with de Vries et al. (2004), we used different formulae for different modes, so
the distance decay is larger for slow modes of transport (walking) than for faster modes
(pre-transport by car, bus, train).

The criterion size (8a) reflects that smaller areas are less attractive for far and long visits.
The size of an area was determined by the cluster algorithm (1b). We used the principle
that the time you can spend in an area must be at least as long as the time invested to get
there.

The allocation mechanism took into account the proximity of substitutes within Flanders
(other green recreation spaces), but not substitutes in the neighbouring regions.

Tourist visits were allocated, based on the available green area within the 18 touristic
regions of Flanders. For each region, specific criteria were used on the size of the areas,
reflecting regional differences in availability of larger areas, for example, along the coast.

The final product of the model was the expected number of visits per year per cell (1 ha)
(9) with a distinction between local walking trips, local cycling, recreation trips with pre-
transport and visits by tourists.

Monetary valuation

For the monetary valuation of recreation services from ecosystems in the context of natural
accounting, it is recommended to make a distinction between local visits, visits with pre-
transport and longer visits involving spending by visitors (tourism, day visits) (Barton et al.
2019). For the monetary account for recreation and nature-based tourism, the
methodological and practical issues have been discussed at length in several reports and
papers for the UK (Bateman et al. 2011, Bateman 2014, Ricardo Energy and Environment
2016, EFTEC 2017, ONS 2021) and in Barton et al. (2019).

The monetary accounts are preliminary, as there are unsufficient data available for
Flanders to estimate the total value for the wide range of recreation types (from local
walking and biking to tourism). Especially, data are missing to model travel and time costs
for local visits (walking and biking) that account for a large share of total visits in Flanders.
It should be noted that, for most visits, apart from nature-based tourism, valuation cannot
be based on income fees or parking costs because, in Flanders, visits and parking are
free.

To comply with accounting principles, translation into monetary terms needs to be done by
using exchange values. Where payments are made by people to economic units who
manage ecosystems, for example, managers of national parks, for access to ecosystems,
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or where payments are made to economic units who support activities in ecosystems (e.g.
canoe rental businesses), connections can be made to entries in the standard national
accounts (United Nations 2021). Most green visits do not involve a monetary transaction or
costs. Larger trips with pre-transport (e.g. by car) involve some transportation costs or
entrance fees (although the latter are very rare for Flanders natural areas). For nature-
based tourism, transportation costs are important and data are available. For all these
types of green visits, the opportunity costs of time during transport and the trip are relevant.

Since prices for ecosystem services are not generally observed, a range of methods have
been developed for estimating them. Chapter 9 of SEEA EA White Paper describes the
methods that support the derivation of prices for ecosystem services that are consistent
with exchange values and, hence, can be used to provide estimates for entry into the
accounts (United Nations 2021). As we did not have many alternatives, we had to choose a
method where the prices are based on revealed expenditure in related goods and services
(see 9.3.5. in United Nations 2021).

"The travel cost method (TCM) is commonly used in economics to estimate the value of
recreational areas based on the revealed preferences of visitors to the site. A demand
function for recreation is estimated by observing the actual number of trips that take place
at different costs of travelling to a recreational or cultural site and assuming that people
hold similar preferences with respect to visiting the site. Costs of travelling include data on
the expenditure incurred by households or individuals to reach a recreational site, entrance
fees and may include the opportunity cost of time to travel and visit the site. Travel cost
data are ideally captured at a detailed level that considers the different features of the sites
being visited and enjoyed. The area under the demand function provides a measure of the
welfare value of the site i.e. including consumer surplus. For ecosystem accounting
purposes, it is required to calculate the exchange value of the associated ecosystem
services, generally recreation-related services. An exchange value can be estimated on the
basis of the demand function using the simulated exchange value method*'. In the
absence of estimated demand functions, exchange values can be approximated, based on
aggregated travel cost data (e.g. fuel). Where travel cost data are not available, an
alternative method to obtain the exchange value of recreation related services is to sum
relevant consumption expenditures (e.g. using data from tourism satellite accounts)" (cited
from United Nations 2021, paragraphs 9.47-9.48).

The UK, being a frontrunner in natural capital accounting, calculates yearly Natural capital
accounts on recreation and tourism. They use the expenditure to travel to the natural
environment and some expenditure incurred during the visit (parking fees, transport costs,
vehicle running costs and admissions) to create the monetary account. In 2019, the annual
flow of the natural environment was estimated to be £14 billion (2020 prices) (ONS 2021).

Additionally, the natural capital account on recreation-based benefits of ecosystems in the
Netherlands is based on the consumer expenditure method (CBS 2018). They take in
addition to the travel costs also other expenditure like costs for food and drinks into
account. In 2018, the annual flow was estimated to be 5.8 billion euro (only recreation, no
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tourism, longer than 1 day). This is about 9% of the total recreational expenditure in the
Netherlands.

As stated in Barton et al. (2019), the most important problem for monetary accounts is not
the method, but the availability of data to use the appropritate methods.

In Flanders, no travel cost data are available. Therefore we use, following the example of
the Netherlands, expenditure data from recreation and tourism studies as a proxy. We build
on different Flemish studies and data for tourism (Westtoer 2012, Toerisme Vlaanderen
2012, Nijs 2014, Toerisme Vlaanderen 2016), day trips (Toerisme Vlaanderen 2011, Huis
2012), studies for specific areas (MAS 2009) and studies in neighbouring countries (e.g.
CVO/CVTO 2007). Based on these sources, the average spending for a visit was
estimated €8.3 (see Table 2). Although they only make up a small share of the total number
of visits (respectively 6% and 4%), day trips and tourist stays have a relatively much larger
share in the expenditure. Expenditure mainly takes place in the catering and tourism sector
(hotels and holiday residences). Furthermore, specific expenses are made, such as the
purchase of walking or cycling maps or reimbursements for guided walks etc. These
figures do not include related expenses, such as investments in binoculars, bicycles or
hiking boots. The majority of the visits were short walks and local cycling tours. For these
kinds of visits, far less data were available. This could be improved by also including
questions on expenditure for short trips into the national surveys.

Table 2.

Average spending per visit per recreation type.

Activity Source Spending €/visit Share in total vists Share in total spending
Local walks NPHK 2009 3 45% 16%
Local cycle tours Prov. Antwerpen 8 45% 44%
Day trips Tourism Flanders 18.6 6% 13%
Touristic stay Tourism Flanders 57 4% 27%

We acknowledge that the monetary accounts are preliminary and in the discussion
session, we evaluate different steps to improve these accounts.

Application to the Natura 2000 sites and impact of restoration actions

We followed the same approach as described above to calculate the effect of the Natura
2000 programme of 2018 in comparison with the condition of the network in in 2016. For
2016, we use the land use map of Flanders (Poelmans et al. 2016). For 2018, we created
a new land-use map using different updated GIS sources also used for the official land-use
map (Agriculture registration; monitoring data of habitats etc.) and where possible, different
data sources on management actions and actions on expanding habitats were integrated.

The changes that take place over a period of two years are usually not large. Nevertheless,
a number of important trends could be identified, which, in the longer term, can have a
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major impact on the landscape and the delivery of ecosystem services. On agricultural
plots, the area of grassland is decreasing, while the area of arable land is increasing. In
total, the agricultural area is decreasing to the benefit of nature restoration, but also
increasing urbanisation. As a result, the total surface area of open space in Natura 2000
area is still decreasing. The GIS data layers that provide the information for the delineation
of urban and agricultural areas are kept systematically and in detail. As a result, we can
assume that these trends actually took place within the time period of 2 years.

Given the current state of mapping the habitat changes within the nature areas, the trends
in habitat types is not so clear-cut. Notwithstanding this, certain clear trends can be
identified. Coniferous forest is clearly declining, partly due to conversion to deciduous
forest, but also due to deforestation in favour of habitat types, such as heath.

This new land-use map was used as input for the above calculation scheme to see if the
number of visits in the Natura 2000 areas would change due to increased attractiveness of
the area.

The change in visits was then valued on a monetary basis using the total spending per visit
and, in a next step, the added value of these visits to the touristic sector was estimated.
The translation from spending to added value was done according to Weekers (2012).

Results

Biophysical account for the whole of Flanders

The results are shown in the following maps with the expected number of visits per ha for
the different types of activities, classified in classes. The scale differs per map. For all
maps, the same elements were important (landscape quality, organisation and size of
areas, proximity to home), but the relative weight of these elements and the importance of
substitutes differed. This is due to the fact that visits were divided over a different maximum
distance, with a different distance decay and different criteria with respect to the minimum
size of the area. For local walking, the proximity was relatively more important (Fig. 3).
Residents have relatively little choice between areas to meet their demand and the map
reflects partly the population densities. As local walking has more visits per resident and
because the possibilities for spending these are sometimes limited, the number of visits per
ha may increase strongly (high grades in the highest decile). We need to be careful in the
interpretation for the areas with very high scores (highest decile) as this is rather an
indicator for the scarcity of green areas to fulfil the demand rather than a large supply of
the recreation service by those areas. The method also had its limitations for these
situations. For example, the method did not consider adaptive behaviour for people in
areas with little green space. In reality, they are likely to adapt and to replace walking trips
with bicycle trips or trips with pre-transport. This remark is especially valid for walking trips.
For bicycle trips (Fig. 4), this was less prominent because the number of trips per
inhabitant is lower and they are spread over a larger distance. For trips with pre-transport
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(Fig. 5) and tourist stays (Fig. 6), the choice of where to go is larger and the focus will be
on larger and more attractive areas.
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Figure 3.
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Figure 4.

Number of visits per ha.year local biking trips.
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Figure 5.

Number of visits per ha.year longer trips with pre-transport such as a car.
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Figure 6.
Number of visits per ha.year tourist visits.
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The map with the total number of visits (all activities) (Fig. 7) shows that population density
is an important factor for the number of visits per ha. This appears to be contradictory to
the findings of surveys by residents who indicate naturalness as the most important factor.
However, if we look at the number of visits, the proximity of urban centres is more
important. This is consistent with findings of statistical analyses of visits, land use and
proximity population, for both the UK (Bateman 2014, Sen et al. 2011, Bateman 2014) and
European scale (Schagner et al. 2016, Long et al. 2021)
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Figure 7.

Total number of visits per ha.year: all types of trips.

Results of the model for the NATURA2000-network for actions taken between
2016 and 2018

The total number of visits to Natura 2000 sites in 2016 was estimated to be 15.8 milion.
Due to land-use changes and changes in habitat quality, the total number of visits
increased to 17.5 million in 2018.

This is partly due to an increase in the surface area of open water that makes the areas
more attractive for recreation. In addition, there is also an increase in general diversity, with
an optimal ratio between the amount of forest and other greenery within a distance of 500
m. This leads to a general increase in attractiveness compared to the landscapes that lie
outside the Natura 2000 network.

The monetary flow for recreation-related services for the Natura 2000 areas only
(excluding nature and agricultural areas outside the Natura 2000 network) was estimated
around €132 million for 2016 and €146 million in 2018. These are in line with other studies
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estimating the benefits of recreation and tourism in Natura 2000 areas using the total
spending of visitors (Bio Intelligence service 2011).

Through the realisation of the conservation and restoration goals of the Natura 2000
management programme for 2018, the total amount of spending increased by €14 million.
To estimate the economic importance of this extra spending, we use the added value
derived from the tourism satellite accounting method developed in Europe. Based on
Weekers (2012), spending for recreation and tourism generated a 42% added value in the
touristic sector, but also in other linked sectors. This means that the extra spending due to
the actions in the Natura 2000 network increases the added value for the touristic sector
and other linked sectors by €5.8 milion per year.

Discussion

The methodology is novel in the sense that we made a first attempt to estimate for
Flanders the total number of visits over different types of recreation (short walks with the
dog, longer walks, bicycle trips, day trips and tourism) and landscapes (nature, forests,
agricultural landscapes) without having access to a large dataset of visits and visitor data.
We constructed a model based on specific choice experiments for Flanders and factors
from literature.

Comparison with visitor data

In order to validate the method and the results, we compared the maps with attractiveness
scores with maps, based on other information (e.g. expert reviews). This visual comparison
confirmed that cells in natural areas with a visitor centre, areas indicated by experts as
high-value landscapes (ankerplaatsen) and areas selected by experts for the development
of tourist infrastructure (for tourism in Flanders) rank higher for attractiveness. We
acknowledge that the attractiveness of specific open landscapes (such as heathland and
‘polders’), which are highly valued in expert models, might be underestimated in our model.
The openness of the landscape, defined as no high greenery to block the view of the
visitors, was taken into account in the choice experiment as an attribute, but was not
significant (De Valck et al. 2017). Further research might clarify the importance of these
specific kinds of open landscapes.

Second, we expected that areas with visitor centres to be located mostly in more attractive
landscapes. Our maps show that these areas score double in attractiveness and that they
attract three times more visitors than areas with no visitor centres.

Third, the number of visits per year was compared with some available data from visitor
monitoring and estimates for specific areas (e.g. Natuurpunt 2013, Vlaeminck 2015,
Kenniscentrum voor het Toerisme Limburg 2015). Overall, the model provided higher
estimates of total visits compared to these other studies. One explanation may be that the
model estimates a wider range of trips than other studies. Especially, short visits from
nearby residents, which account for a large share of total visits in our estimate of total
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green visits per year and, thus, in the model, are often neglected in other studies. Other
studies mainly focus on longer trips (half day to one day visits) and by people that pass by
visitor centres.

The difference between our estimates and other studies is larger for very large areas
(+ 500 ha). As we allocated visits on a cell resolution of 10 x 10 m, large areas can easily
attract many visitors in our model. Further research is needed to evaluate if the model can
be improved for large areas.

Use for Ecosystem accounting

The results may be used as a first input to set up ecosystem physical accounts, valuing the
ecosystem service recreation. The SEEA EA complements the measurements of the
relationship between the environment and the economy described in System of
Environmental Economic Accounting- central framework, on its turn complementing the
system of national accounts (SNA). The SEEA-EA has the focus of making visible the
contributions of nature to the economy and people. The results show that it is possible to
develop physical supply and demand accounts for recreation and nature-based tourism,
starting from annual statistics on average green visits per year, tourism data and modelling
predicted visits to green areas. For tourism, annual data are available. However, in order to
follow up the evolution over time, more systematic data gathering is needed, especially for
local walking and biking and for day trips. To this purpose, it needs to be further explored
how this account can build on periodic surveys, such as the time use surveys (Statbel.be)
or research programme for transportation behaviour (Janssens et al. 2020).

The study and literature (e.g. accounts for the UK) show that it is possible to develop
monetary accounts, based on these detailed physical accounts and in line with SEEA EA
requirements. In this study, however, monetary accounts for Flanders are limited to a
preliminary account, based on gross expenditure data for the different green visits types.
These accounts can be improved by estimating more in detail the transportation and time
costs, associated with each type of green visit and for different users. To follow up the
evolution of these monetary accounts, most information may come from updated data to
estimate green visits in detail (e.g. time spent for green visits), as well as regular updates
of surveys on expenditure.

The available data for the monetary accounts are limited to streams that are partly already
reflected in the SNA. Other benefits (e.g. health benefits), derived from recreation-related
services of ecosystems, are not included in these numbers.

Limitations

This method was primarily developed for Flanders, using data for Flanders. We
acknowledge that the model does not account properly for border effects, as we do not
have comparable information for recreation facilities across the border. The model
overestimates visits by Flemish people to Flemish open areas in border regions. On the
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other hand, local visits and day trips by residents from neighbouring regions are missing. A
consistent transborder exercise is needed to account properly for both effects.

The predicted visits for each green area are a modelled proxy, that can be improved in
many areas, related both to methodology and data required for the model. The model
builds on detailed extent and condition acccounts to take into account (changes in) land
use, vegetation, accessibility or provision of facilities, which require detailed and consistent
data and maps for all areas. The methods could be improved for larger areas, especially to
better estimate the impact of size of the area on attractiviness (as discussed above), as
well as the importance of entry points to larger areas with facilites such as parking and
information. In addition, the identification of the size of an area can be improved because
Flanders has many areas with a high number of smaller, scattered green areas that, in
practice, may act as one large area to attract visitors. This also requires more data on visits
to specific areas, in order to validate the model predictions.

As illustrated above, an important feature of the model is the supply elasticity that allows
the model to introduce spatial variation in the average number of geen visits per inhabitant
per year and which allows the model to estimate more green visits if total green area or its
quality improves. The elasticity of supply could be further improved and substantiated by
local studies, especially to account more in detail for changes in quality of supply. Second,
spatial variation should also take into account other aspects such as demography or
habits. To improve these elements, more local data on green visits per year are needed, to
allow us to select representative subgroups for location, age etc.

SEEA EA applies the accounting principles of the System of National Accounts 2008
(United Nations 2021). In the context of monetary valuation, the SEEA EA applies the SNA
concept of exchange values. While estimates based on this value concept are useful in
many contexts, there are some limitations. For example, they do not include the monetary
value of the wider social benefits of ecosystems, including their non-use values. These
welfare values need other methods to measure them. The numbers in this paper are,
therefore, only partly useful in, for example, cost benefit analysis and need to be
complemented with other data that also measure consumer surplus (chapter 12 of United
Nations 2021).

Conclusions

The model was used to estimate the recreational value of Natura 2000 areas in Flanders.
This valuation exercise shows that this ecosystem service is an important element in total
economic value of different land uses and landscapes especially since Flanders has a high
population density and the landscapes are suitable for informal recreation (walking and
biking) (Broekx et al. 2014).

The model has been used to estimate the impact of land-use changes, with varying policy
objectives (promotion of recreation, biodiversity etc.). This exercise showed that a proper
assessment of land use changes requires a model that accounts for and differentiates
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between substitution effects (shifting recreation between different competing areas) and
net increase in visits, due to increased availability or better quality of the areas. The search
for an optimal location for new green infrastructure needs to be balanced between the
proximity of population and scarcity of already available green infrastructure. The model
allowed the quantification of these effects.

The results of the physical model were also implemented in a web-based application “the
nature value explorer” (Liekens et al. 2020). This application allows estimating the impact
of land-use changes on regulating and cultural ecosystem services in Flanders and works
with welfare measures.

The goal is to produce basic statistics about the importance of our natural capital for
recreation and tourism. It can be examined to what extent these statistics can contribute to
translating changes in Natura 2000 areas into costs and benefits. The ambition is to repeat
calculations in a consistent manner in the future so that unambiguous trends can be
derived. In addition, it is examined how benefits flow through to the various economic
sectors. Third parties can derive trends, based on these accounts through simple GIS
analyses. However, the spatial level of detail at which these statistics are calculated must
be high enough to allow for correctly capturing the often small changes in Natura 2000
areas. It is also still unclear to what extent the impact of the Natura 2000 policy on
ecosystem services can be isolated from other, often larger, general trends in Flanders.

Acknowledgements

We acknowledge support from the Flemish Agency for Nature and Forests, Institute for
Nature and Forest Research and from the ECOPLAN research project (https:/
www.uantwerpen.be/en/rg/ecoplan/), supported by the Flemish Agency for Innovation by
Science and Technology (IWT) and inputs and comments from the project partners and
project officers in these and related projects. We also acknowledge the support of the
European Commission through H2020 MAIA.

References

. Alterra (2014) Recreatief bezoek aan agrarisch gebied overtreft voor het eerst bezoek
aan bossen. URL: hitp://www.wageningenur.nl/nl/nieuws/

. Andrew C, Burgess J, Ravenscroft N (2011) Cultural Services. The UK National
Ecosystem Assessment Technical Report. UK National Ecosystem Assessment.
UNEP-WCMC

. Barton D, Obst C, Caparros A, Dadvand P, Fenichel E, Havinga |, Hein L, McPhearson
T, Randrup T, Zulian G (2019) Recreation services from ecosystems.

. Bateman IJ, Abson D, Andrews B, Crowe A, Darnell A, Dugdale S, Fezzi C, Foden J,
Haines-Young R, Hulme M, Munday P, Pascual U, Paterson J, Perino G, Sen A,
Siriwardena G, Termansen M (2011) Valuing Changes in Ecosystem Services: Scenario
Analyses, In: The UK National Ecosystem Assessment Technical Report. The UK



https://www.uantwerpen.be/en/rg/ecoplan/
https://www.uantwerpen.be/en/rg/ecoplan/
http://www.wageningenur.nl/nl/nieuws/

22

De Nocker L et al

National Ecosystem Assessment Technical Report. UK National Ecosystem
Assessment, UNEP-WCMC. UNEP-WCMC, Cambridge.

Bateman IJ, et al. (2014) UK National Ecosystem Assessment, Follow-on. Work
Package Report 3: Economic value of ecosystem services. UNEP-WCMC, LWEC, UK..
Beyst V (2012) Opstellen van een indicatorenset over perceptie, houdingen en
gedragingen van Vlamingen met betrekking tot het milieu. SVR-Mehoden en
technieken. 2012, Vol. 3. Studiedienst van de Vlaamse Regering

Bio Intelligence service (2011) Estimating the economic value of the benefits provided
by the tourism/recreation and employment supported by Natura 2000'. Study for the EC.
Broekx S, De Nocker L, Poelmans L, Staes J, Jacobs S, Van der Biest K, Verheyen K
(2013) Raming van de baten geleverd door het Vlaamse NATURA 2000. Studie
uitgevoerd in opdracht van: Agentschap Natuur en Bos (ANB/IHD/11/03) door VITO,
Universiteit Antwerpen en Universiteit Gent 2013/RMA/R/1.

Broekx S, De Nocker L, Liekens |, Poelmans L, Sates J, Biest K, Meire P, Verheyen K
(2014) Estimate of the Benefits Delivered by the Flemish Natura 2000 Network. Flemish
Government Nature and Forestry Agency217.

Casado-Arzuaga |, Onaindia M, Madariaga |, Verburg PH (2013) Mapping recreation
and aesthetic value of ecosystems in the Bilbao Metropolitan Greenbelt (northern
Spain) to support landscape planning. Landscape Ecology 29: 1393-1405. https://
doi.org/10.1007/s10980-013-9945-2

CBS (2018) Natural capital accounts The Netherland. https://www.cbs.nl/nl-nl/publicatie/
2021/22/natuurlijk-kapitaalrekeningen-nederland-2013-2018

Christie M, Hanley N, Hynes S (2007) Valuing enhancements to forest recreation using
choice experiment and contingent behaviour methods. Journal of Forest Economics 13
(2-3): 75-102. https://doi.org/10.1016/}.jfe.2007.02.005

Colson V (2009) La fonction récréative des massifs forestiers wallons : analyse et
évaluation dans le cadre d’'une politique forestiére intégrée. Thése de doctorat
Gembloux. Faculté universitaire des Sciences agronomiques

CPSS (2005) Abierto de Paisajes Singulares y Sobresalientes de la CAPV -
Anteproyecto - Tomo . Principios generals para la elaboracién del Catalogo. Direccién
de Biodiversidad y Participacion Ambiental. Departamento de Medio Ambiente y
Ordenacion del Territorio, GobiernoVasco

Crommentuijn LE, Farjon JM, Dekker CdeW, der N (2007) Nota Ruimte 2006: nulmeting
landschap en groen in en om de stad. MNP-rapport 500073001. MNP, Bilthoven.
CVO/CVTO (2007) Rapport Continu Vrije Tijds Onderzoek 2006—-2007; basisrapport.
Nummer C5517. Amsterdam: NBTC-NIPO Research.

Daniel T, Muhar A, Arnberger A, Aznar O, Boyd J, Chan KA, Costanza R, EImqvist T,
Flint C, Gobster P, Grét-Regamey A, Lave R, Muhar S, Penker M, Ribe R,
Schauppenlehner T, Sikor T, Soloviy I, Spierenburg M, Taczanowska K, Tam J, von der
Dunk A (2012) Contributions of cultural services to the ecosystem services agenda.
Proceedings of the National Academy of Sciences 109 (23): 8812-8819. https://doi.org/
10.1073/pnas.1114773109

De Valck J, Broekx S, Liekens |, De Nocker L, Van Orshoven J, Vranken L (2016)
Contrasting collective preferences for outdoor recreation and substitutability of nature
areas using hot spot mapping. Landscape and Urban Planning 151: 64-78. https://
doi.org/10.1016/j.landurbplan.2016.03.008



https://doi.org/10.1007/s10980-013-9945-2
https://doi.org/10.1007/s10980-013-9945-2
https://www.cbs.nl/nl-nl/publicatie/2021/22/natuurlijk-kapitaalrekeningen-nederland-2013-2018
https://www.cbs.nl/nl-nl/publicatie/2021/22/natuurlijk-kapitaalrekeningen-nederland-2013-2018
https://doi.org/10.1016/j.jfe.2007.02.005
https://doi.org/10.1073/pnas.1114773109
https://doi.org/10.1073/pnas.1114773109
https://doi.org/10.1016/j.landurbplan.2016.03.008
https://doi.org/10.1016/j.landurbplan.2016.03.008

Accounting for the recreation benefits of the Flemish Natura 2000 network ... 23

De Valck J, Landuyt D, Broekx S, Liekens |, De Nocker L, Vranken L (2017) Outdoor
recreation in various landscapes: Which site characteristics really matter? Land Use
Policy 65: 186-197. htips://doi.org/10.1016/j.landusepol.2017.04.009

de Vries S, Jellema A, Goossen M (2004) FORVISITS: modelling visitor flows at a
regional level. In: Sievanen T, et al. (Ed.) Policies, Methods and Tools for
VisitorManagement. Proceedings of the Second International Conference on Monitoring
and Management of Visitor Flows in Recreational and Protected Areas. Working Papers
of the Finnish Forest Research Institute, Rovaniem.

de Vries S, Lankhorst JR, Buijs A (2007) Mapping the attractiveness of the Dutch
countryside, a GIS-based landscape appreciation model. Snow Landsc.

Res 81 (1/2): 43-58.

De Vries S, Hoogerwerf, Regt D (2004) AVANAR, een ruimtelijk model voor het
berekenen van vraag- en aanbodverhoudingen voor recreatieve activiteiten,
basisdocumentatie en gevoeligheden. Wageningen, Alterra, Alterra rapport 1049, 2004.
Donders J, Goosen C (2012) Recreatie in groenblauwe gebieden. Analyse data Continu
VrijetijJdsonderzoek: bezoek, leeftijd, stedelijkheidsgraad en activiteiten van recreanten.
WOt-werkdocument 303. Wageningen, Wettelijke Onderzoekstaken Natuur & Milieu.
EFTEC (2017) UK Urban Natural Capital Account.

Glorieux I, Minnen J, Van Tienoven T (2008) Een weekje Belgié. Enkele resultaten van
het Belgisch tijdsbestedingsonderzoek 2005. Onderzoeksgroep TOR, Vakgroep
Sociologie, Brussel. URL: http://www.time-use.be/

Goossen C, Fontein RJ, Donders JL, Arnouts RC (2011) Mass Movement naar
recreatieve gebieden; Overzicht van methoden om bezoekersaantallen te meten. In:
WOT (Ed.) WOtwerkdocument 243. WOT Natuur & Milieu, Wageningen UR,
Wageningen.

Goossen CM, de Boer T (2011) Methode om gebieden te schouwen op basis van
recreatiemotieven; Gebiedsgerichte beoordeling van recreatiemogelijkheden. In: Alterra
(Ed.) Alterra-rapport. Alterra, Wageningen.

Huis F (2012) Recreatiecijfers bij de hand. Kenniscentrum Recreatie, Den Haag.
IPBES (2018) Summary for policymakers of the regional assessment report on
biodiversity and ecosystem services for Europe and Central Asia of the
Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services.
IPBES secretariat. https://doi.org/10.5281/zenodo.3237428

Jaeger J, Bertiller R, Schwick C (2007) Degree of landscape fragmentation in
Switzerland. Office féderal de la statestique Neuchatel.

Janssens D, Cools M, Miermans W (2010) Onderzoek Verplaatsingsgedag. Vol. 2.
Janssens D, Paul R, Wets G (2020) Onderzoek verplaatsingsgedrag Vlaanderen
2018-2019. Instituut voor mobiliteit.

Jellema A, Vries D (2003) Towards an indicator for recreational use of nature: modelling
car-born visits to forests and nature areas (FORVISITS. Alterra.

Werkdocument 2003/17.

Kenniscentrum voor het Toerisme Limburg (2015) Wandelen in Haspengouw.

Kienast F, Degenhardt B, Weilenmann B, Wager Y, Buchecker M (2012) GIS-assisted
mapping of landscape suitability for nearby recreation. Landscape and Urban Planning
105 (4): 385-399. https://doi.org/10.1016/j.landurbplan.2012.01.015



https://doi.org/10.1016/j.landusepol.2017.04.009
http://www.time-use.be/
https://doi.org/10.5281/zenodo.3237428
https://doi.org/10.1016/j.landurbplan.2012.01.015

24

De Nocker L et al

Lavorel S, Aimut A, Bayer A, et al. (2014) Transferable geo-referenced metrics and GIS
based quantification functions - Pathways to the incorporation of biodiversity into
ecosystem service biophysical Assessment. OPERA project, deliverable 3.1, 2014.
Liekens I, Schaafsma M, Staes, Nocker D, Brouwer R, P M (2009) Economische
waarderingsstudie van ecosysteemdiensten voor MKBA. Studie in opdracht van LNE,
afdeling milieu-, natuur- en energiebeleid.

Liekens I, De Nocker L, Broekx S, Aertsens J (2012) Different choice experiments. See
background documents on www.natuurwaardeverkenner.be.

Liekens I, Schaafsma M, De Nocker L, Broekx S, Staes J, Aertsens J, Brouwers R
(2013) Developing a value function for nature development and land use policy in
Flanders, Belgium. Land Use Policy 30 (1).

Liekens I, Van der Biest K, Staes J, De Nocker L, Aertsens J, Broekx S (2020)
Waardering van ecosysteemdiensten: een handleiding. Studie uitgevoerd in opdracht
van LNE, afdeling milieu-, natuur- en energiebeleid.

Long P, Nogué S, Benz D, Willis K (2021) Devising a method to remotely model and
map the distribution of natural landscapes in Europe with the greatest recreational
amenity value (cultural services). Frontiers of Biogeography 13 (1). https://doi.org/
10.21425/f5fbg4 7737

Louviere JJ, Hensher DA, Swait JD (2000) Stated Choice Methods Analysis and
Application. Cambridge University Press https://doi.org/10.1017/CBO9780511753831
Maes, et al. (2012) A spatial assessment of ecosystem services in Europe: methods,
case studies and policy analysis - phase 2 Synthesis report. PEER Report No 4.
ISPRA: Partnership for European Environmental Research

MAS (2009) Marktonderzoek over de economische impact van de wandelaars in het
Nationaal Park Hoge Kempen. Leuven.

Moons E, Saveyn B, Proost S, Hermy M (2008) Optimal location of new forests in a
suburban region. Journal of Forest Economics 14 (1): 5-27. https://doi.org/10.1016/].fe.
2006.12.002

Mourato S, Atkinson G, Collins M, Gibbons S, MacKerron G, Resende G, Church A,
Molloy D, Morling P, Pretty J (2011) Assessment of Ecosystem Related UK Cultural
Services. UK National Economic Assessment.

Natuurpunt (2013) De Liereman. http://www.natuurpunt.be/nl/natuurbehoud/life-natura-/
life-landschap-de-liereman_759.aspx.

NECR (2013) Monitor of Engagement with the Natural Environment: The national
survey on people and the natural environment. Technical Report Annual report from the
2012 - 2013 survey (NECR122).

Nijs V (2014) De recreatieve verblijfstoerist in de Vlaamse regio’s. Toerisme
Vlaanderen.

ONS (2021) UK Natural Capital account. https://www.ons.gov.uk/economy/
environmentalaccounts/bulletins/uknaturalcapitalaccounts/2021

Paracchini ML, Zulian G, Kopperoinen L, Maes J, Schagner JP, Termansen M,
Zandersen M, Perez-Soba M, Scholefield P, Bidoglio G (2014) Mapping cultural
ecosystem services: a framework to assess the potential for outdoor recreation across
the EU. Ecological Indicators 45: 371-385. htips://doi.org/10.1016/j.ecolind.2014.04.018
Poelmans L, Van Esch L, Janssens L, Engelen G (2016) Landgebruiksbestand voor
Vlaanderen, 2016. Studie uitgevoerd door VITO i.o.v. Ruimte Vlaanderen, VITO-rapport
2016/RMA/R/0846.



http://www.natuurwaardeverkenner.be
https://doi.org/10.21425/f5fbg47737
https://doi.org/10.21425/f5fbg47737
https://doi.org/10.1017/CBO9780511753831
https://doi.org/10.1016/j.jfe.2006.12.002
https://doi.org/10.1016/j.jfe.2006.12.002
http://www.natuurpunt.be/nl/natuurbehoud/life-natura-/life-landschap-de-liereman_759.aspx
http://www.natuurpunt.be/nl/natuurbehoud/life-natura-/life-landschap-de-liereman_759.aspx
https://www.ons.gov.uk/economy/environmentalaccounts/bulletins/uknaturalcapitalaccounts/2021
https://www.ons.gov.uk/economy/environmentalaccounts/bulletins/uknaturalcapitalaccounts/2021
https://doi.org/10.1016/j.ecolind.2014.04.018

Accounting for the recreation benefits of the Flemish Natura 2000 network ... 25

Ricardo Energy and Environment (2016) Reviewing cultural services valuation
methodology for inclusion in aggregate UK natural capital estimates. URL: Available
online: https://www.ons.gov.uk/economy/nationalaccounts/uksectoraccounts/
methodologies/naturalcapit al

Roos-Klein Lankhorst J (2004) Modellen voor de graadmeters landschap, beleving en
recreatie: kennismodel effecten landschap kwaliteit kelk, monitoring schaal,
belevingsgis. Planbureaurapporten 20: 123.

Schagner JP, Brander L, Maes J, Paracchini ML, Hartje V (2016) Mapping recreational
visits and values of European National Parks by combining statistical modelling and unit
value transfer. Journal for Nature Conservation 31: 71-84. https://doi.org/10.1016/j.inc.
2016.03.001

Sen A, Darnell A, Bateman |, Munday P, Crowe A, Brander L, et al. (2011) Economic
assessment of the recreational value of ecosystems in Great Britain. Cserge working
paper.

Siikamaki J (2011) Contributions of the US state park system to nature recreation.
Proceedings of the National Academy of Sciences 108 (34): 14031-14036. https://
doi.org/10.1073/pnas.1108688108

Simoens, Thoonen, Meiresonne, Daele V (2014) Ecosysteemdienst groene ruimte voor
buitenactiviteiten. In: Stevens M (Ed.) Natuurrapport - Toestand en trend van
ecosystemen en ecosysteemdiensten in Vlaanderen. Technisch rapport. Mededelingen
van het Instituut voor Natuur- en Bosonderzoek, INBO.M.2014.1988582

Soy ME, Barton D, Rusch G (2018) Vegard Gundersen, Bigger, more diverse and
better? Mapping structural diversity and its recreational value in urban green spaces.
Ecosystem Services 31, Part C: 502-516,. https://doi.org/10.1016/j.ecoser.2018.02.013.
Toerisme Vlaanderen (2011) Pilootonderzoek naar daguitstappen van de Belg, finale
rapportage, studie door Idea-lvox in opdracht van provinciale toeristische organisaties.
het Steunpunt Toerisme en Recreatie en Toerisme Vlaanderen.

Toerisme Vlaanderen (2012) De recreatieve verblijfstoerist in de Vlaamse regio’s anno
2011 — profiel, gedrag, motivatie en bestedingen.

Toerisme Vlaanderen (2016) Toerisme in Cijfers XL.

United Nations, et al. (2021) System of Environmental-Economic Accounting—
Ecosystem Accounting (SEEA EA). White cover publication, pre-edited text subject to
official editing. URL: https://seea.un.org/ecosystem-accounting

Vallecillo S, Notte AL, Zulian G, Ferrini S, Maes J (2019) Ecosystem services accounts:
Valuing the actual flow of nature-based recreation from ecosystems to people.
Ecological Modelling 392 https://doi.org/10.1016/j.ecolmodel.2018.09.023.

Van Berkel DB, Verburg PH (2014) Spatial quantification and valuation of cultural
ecosystem services in an agricultural landscape. Ecological Indicators 37: 163-174.
https://doi.org/10.1016/j.ecolind.2012.06.025

Van der Meulen M (2016) gdx scripting language, interne Vito nota, 2016. VITO.

van Zanten B, Verburg P, Koetse M, van Beukering PH (2014) Preferences for
European agrarian landscapes: A meta-analysis of case studies. Landscape and Urban
Planning 132: 89-101. https://doi.org/10.1016/j.landurbplan.2014.08.012

Vecchiato P (2012) Valuing landscape preferences with perceptive and monetary
approaches:two case studies in Italy. University of York

Verhagen W, Van Teeffelen AA, Baggio Compagnucci A, Poggio L, Gimona A, Verburg
P (2016) Effects of landscape configuration on mapping ecosystem service capacity: a



http://Available%20online:%20https://www.ons.gov.uk/economy/nationalaccounts/uksectoraccounts/methodologies/naturalcapit%20al
http://Available%20online:%20https://www.ons.gov.uk/economy/nationalaccounts/uksectoraccounts/methodologies/naturalcapit%20al
http://Available%20online:%20https://www.ons.gov.uk/economy/nationalaccounts/uksectoraccounts/methodologies/naturalcapit%20al
https://doi.org/10.1016/j.jnc.2016.03.001
https://doi.org/10.1016/j.jnc.2016.03.001
https://doi.org/10.1073/pnas.1108688108
https://doi.org/10.1073/pnas.1108688108
https://doi.org/10.1016/j.ecoser.2018.02.013.
https://seea.un.org/ecosystem-accounting
https://doi.org/10.1016/j.ecolmodel.2018.09.023.
https://doi.org/10.1016/j.ecolind.2012.06.025
https://doi.org/10.1016/j.landurbplan.2014.08.012

26

De Nocker L et al

review of evidence and a case study in Scotland. Landscape Ecology 31 (7):
1457-1479. https://doi.org/10.1007/s10980-016-0345-2

Vlaeminck B (2015) Fietstellingen Hageland. Toerisme Vlaams Brabant.

Vrebos D, Staes J, Bennetsen E, Broexkx S, De Nocker L, Gabriels K, Goethals P,
Hermy M, Liekens I, Marsboom C, Ottoy S, Van der Biest K, Van Orshoven J, Meire P
(2017) ECOPLAN-SE: Ruimtelijke analyse van ecosysteemdiensten in Vlaanderen, een
Q-GIS plugin, Versie 1.0. 017-R202 Universiteit Antwerpen. https://doi.org/10.13140/
RG.2.2.16174.10565

Weekers (2012) De economische betekenis van toerisme in Vlaanderen, eerste
toepassing van methode van sattelietrekeningen. Studiedienst Viaamse regering.
WES (2014) Strategisch beleidsplan toerisme Hageland.

Westtoer (2012) De vakantieganger in commercieel logies aan de Vlaamse Kust.

Endnotes

*1

Simulated Exchange Value (SEV) method. The simulated exchange value method
estimates the price and the quantity that would prevail if the ecosystem service were
to be traded in a hypothetical market. It thus provides a direct estimate of the value,
the SEV, required for entry into the accounts, based on the exchange value concept.9
The SEV method is applied by using results from demand functions for the relevant
ecosystem service (for example, estimated using the travel cost method, discussed
above or stated preference methods, discussed below). These are used to calculate
the price for the ecosystem service that would occur if it were actually marketed. This
requires combining the information on the demand function with a supply function and
an appropriate market structure (institutional context). Standard microeconomic
methods are then used to yield the simulated price, which can be used to estimate the
value of the ecosystem services. It can be applied at various degrees of complexity
and using alternative market structures, but it has not been as widely applied as the
methods described above (cited United Nations 2021, paragraph 97-98.
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