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1 
Introduction 

 

 

 

 

 

1.1 Recreation in the Netherlands  

 

1.1.1 A definition of recreation 

The term recreation has spawn many definitions over the years. A definition that is commonly 

used, is: “an activity or pastime voluntarily undertaken, primarily for pleasure and satisfaction, 

during leisure time” (Pigram 1983). Recreation is thus an option for the consumer to spend 

leisure time, just as vacations are. What sets recreation and vacations apart is that the latter 

refers to the time the consumer spends at a (usually paid-for) location away from the 

residence, with at least one overnight stay included. The former is however the only type of 

leisure we discuss in this thesis, and includes those activities that are interwoven in the 

consumer’s daily schedule, with the own residence as an anchor point. There is a further 

distinction possible between in-home and out-of-home recreation activities, and although both 

are of value to the consumer we predominantly focus on the latter. Hence, whenever we use 

the term recreation in this thesis, we actually refer to out-of-home recreation. This constraint 

relates to the travel movement out-of-home recreation generates, subsequently leading to gas 

emissions and sometimes congestion, which are negative side-effects of out-of-home 

recreation. Also, market parties and governments have to make investments and planning 

decisions to tailor recreation sites to the liking of the consumer, which also explains why it is 

important to consider the consumer’s out-of-home recreation choices. In-home recreation does 

not require such an evaluation, and is, as a result, not equally interesting for the policymaker. 

In-home recreation is however a perfectly viable substitute for out-of-home recreation, and 

this thesis will try to take into account its effect through the structure of the models applied.  
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1.1.2 Trends in recreation demand 

The (growing) attention that is attributed to recreation activities has to do with the (growing) 

intensity of the activities that make up the daily obligations of the consumer (see e.g. Becker 

1965; Harms 2006). This process started during the 19th century, when the West European 

countries transformed from agrarian to industrial societies. The industrial revolution brought 

monotonous and often harsher work conditions for the consumer, which triggered the 

consumer to demand opportunities to relieve the stress these worsened work conditions have 

brought. This compensation was found in recreation activities (Boshart 1973; Van Egmond 

1999; Harms 2006). Initially, however, the time available for leisure and recreation activities 

remained scarce, due to the absence of a legal boundary on the maximum number of work 

hours per week. With the introduction and the modification of labour laws the number of 

hours worked started to decrease, eventually leading to (fulltime) work weeks in the range of 

36 to 40 hours since the 1970s. Thus, the annual number of hours worked of the average West 

European worker has decreased from 4000 to 1600 hours in the last 150 years (Rademakers 

2003). The development of the number of hours spent on recreation shows an opposite 

tendency, although the growing flexibilisation of the labour market and female labour 

participation have brought its growth to a standstill since the 1980s. In contrast, the 

participation of women in the labour market as well as the rise in real income have opened up 

new opportunities for recreation as well, as the amount of household income that households 

are able to spend on recreation activities has increased. 
 

The Dutch recreation market for out-of-home trips currently generates 53.8 billion euro of 

expenditures, with a per-trip average total expenditure of 12.80 euro (NBTC-NIPO Research 

2011). Hence, the recreation market clearly plays a pivotal role in the Netherlands as its gross 

national product is over 600 billion euro (Statistics Netherlands 2013a). The amount of travel 

that recreation yields also underlines this statement, as 38% of all travel movement (and 44% 

of the total kilometres of travel) is with a recreation purpose. As a comparison, only 22% of 

travel is for maintenance activities (e.g. grocery shopping) and 17% for work (Harms 2006). 
 

The type of recreation activity that the consumer undertakes has changed remarkably over the 

years. For example, the consumer frequently visited cinemas and theatres 50 years ago, but the 

creation of amusement parks, zoos, museums, and home entertainment products have 

undermined their position in the market. The consumer’s behaviour is not stable in this newest 

century either. Statistics Netherlands (2012) reports that the amount of trips with the purpose 

to recreate outdoors (which includes walking and cycling trips, as well as stationary outdoor 

recreation activities) had decreased considerably between 2001 and 2006, whereas visits to the 

city centre for recreational shopping had become far more numerous in the same period. Table 

1.1 shows the number of trips per recreation activity type in 2011. The activity type outdoor 
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recreation remains the most frequently chosen activity type, by far. The number of trips has 

however decreased steadily since 2006, for each type of recreation activity. This decrease in 

number of trips is particularly large for recreational shopping and amusement park recreation. 

Online shopping opportunities may account for the decline of the former (Ling et al. 2010). 

 

Table 1.1: The number of trips per activity type in May 2010-April 2011 

Recreation activity type Frequency Percentage change 

Outdoor recreation 996 -15.02 

Sports participation 553 -12.36 

Recreational shopping 535 -24.65 

Association participation 422 -3.21 

Going out recreation 380 -15.74 

Amusement park recreation 206 -23.13 

Culture recreation 107 -13.71 

Event visits 92 -14.81 

Sports match visits 67 -11.84 

Wellness recreation 60 -14.29 

Note: the frequencies are denoted in millions of trips. The last column compares the 

number of trips of the period May 2010-April 2011 with those of the period April 2006-

March 2007. The data is extracted from NBTC-NIPO Research (2011), to which a minor 

modification was applied: the activity type water recreation is here included in the 

outdoor recreation category. 

 

Whether the trend of decline for each activity type will progress is of course unknown. Time 

and, perhaps more importantly, the state of the economy will unarguably change, which might 

give rise to new opportunities and corresponding changes in consumer behaviour. Hence, the 

future demand of each recreation activity type is difficult to predict, although Bowker et al. 

(1999) expect a long-run growth in the participation of most activity types. Some studies have 

offered a more general outlook for the future. Gilmore and Pine (2002) argued that the 

consumer is more and more looking for “intense experiences”, which bodes well with, for 

example, the current popularity of all kinds of multi-day music festivals (e.g., Lowlands, Into 

The Great Wide Open, and even the Sziget festival in Hungary - which attracted 18,000 Dutch 

visitors in 2013 and for which some visitors opted for an arranged 20-hour train ride) and the 

construction of new large-scale event halls (e.g. the Ziggo Dome in Amsterdam). Van Den 

Broek and Breedveld (2001) add that the consumer is more and more looking for a diverse set 

of activities packed in the limited available amount of time, which, ironically, potentially 

makes life more hectic as each activity takes up travel time towards the preferred activity site 

and not every activity site will be close to the consumer’s residence. 
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The government aims to limit the amount of travel with its spatial planning of recreation sites, 

as higher travel movement may trigger new congestion problems that subsequently require 

many additional investments in infrastructure. Hence, spatial planning policies will have to be 

aligned with the preferences of the consumer. Currently, the consumer predominantly relies on 

the automobile for travel (as shown in Table 1.2), but placing opportunities (that fit the 

consumer’s preference) near the residence may change this pattern. 

 

Table 1.2: The use of travel modes for recreation 

Travel mode type Number of trips Kilometres travelled 

Automobile travel 41.79 65.34 

Public transport travel 4.90 12.35 

Bicycle travel 23.53 13.66 

Pedestrian travel 27.55 6.01 

Other travel 2.23 2.63 

Note:  the data stems from the Mobility Research for the Netherlands (MON) of 2009, 

compiled by RWS-DVS (2010). The cells are percentages of the total number of trips 

and the total amount of kilometres travelled. 

 

 

1.1.3 Trends in recreation supply 

The number of recreation sites has expanded at a rapid rate over the years, with eight times as 

many sites as in the 1980s and often entirely new types of locations (Metz 2002). For instance, 

ski ramps now allow the Dutch consumer to enjoy winter sports all year throughout at a 

modest distance. These new sites of course affect the range of activities that the Dutch 

consumer undertakes.   
 

Some of the recreation activities that the consumer enjoys are easily accommodated by the 

market. The high number of zoos and amusement parks in the Netherlands, for instance, 

shows that the market responds to the willingness of the Dutch consumer to spend a generous 

amount of income on such parks’ admission costs. The investment costs for the theme parks 

are compensated by the demand for the product, which makes it a worthwhile venture. Also, 

eating out proves to be a consistently popular activity, and every urban agglomeration in the 

Netherlands has a large (and, often, quite diverse) set of restaurants to ensure that supply 

matches demand. 
 

Some other recreation activities are however not easily accommodated by the market, for two 

general reasons. First, the consumer may not be willing to pay the entry costs that it takes to 
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fully compensate the product’s costs. Cultural performances come into mind, as the costs of 

producing a cultural product usually outweigh the price of a non-subsidised ticket (Marlet et 

al. 2007). Secondly, the recreation site may not be fully excludable. Nature-based recreation 

sites are such non-excludable recreation sites, as open space is hard to fence off and too many 

other (free-of-charge) sites remain available to the consumer. The Dutch government however 

ensures that the provision of both types of sites is guaranteed. In the particular case of these 

activities the government’s responsibility is even recorded in the constitution. The government 

intervenes as it believes that the participation in such activities can contribute to, 1. the 

development of the consumer, 2. the necessary social contacts of the consumer, and 3. an 

increased happiness in the consumer’s life, according to Verbeek and De Haan (2011). The 

same source lists the three conditions that the government has set for the creation of recreation 

sites. First, as many citizens as possible should be able to use government-planned sites. This 

means that the amenities at the site should be of an acceptable standard. Secondly, the 

government aspires that dissimilar social groups are, potentially, able to use the sites at the 

same frequency, which requires modest pricing. Lastly, the consumer should be able to reach a 

site with only a modest distance travelled, which calls for meticulous geographical planning 

by the government.  
 

Both types of sites, whether provided by the market or the government, matter to the 

consumer. The government-planned sites usually receive the most attention in the literature, as 

community money is involved and the plans for these sites directly affect other opportunities 

as well. The Dutch government has clear plans for the types of sites it manages. An example is 

the numerical target that each resident should be able to reach a nature-based recreation site 

(e.g. a rural-urban-fringe park, forestland, agricultural land, or recreational water) within ten 

minutes of bicycle travel (Verbeek and De Haan 2011). The urban agglomerations in the 

Netherlands are rather small, but many of them are situated in one region of the Netherlands: 

the Randstad region. This region, a crescent-shaped conurbation in the west of the country, 

consists of the four major cities Amsterdam, Rotterdam, The Hague and Utrecht, but also 

smaller cities such as Almere, Alphen aan den Rijn, Delft, Dordrecht, Gouda, Haarlem, 

Leiden, Schiedam, Vlaardingen, and Zoetermeer. Since the 1980s the national policy was to 

keep the structure of these urban agglomerations compact, but the agglomeration of so many 

residents in one small region puts, almost automatically, pressure on the targets set by the 

government. Many policies have been initiated over the years to comply with this objective. In 

some areas greenbelts and national landscapes were indicated. The greenbelts around urban 

agglomerations, to secure the spatial segregation with neighbouring  agglomerations, were 

however not really accommodated for recreation, and the indication of national landscapes 

was not followed up with investments in recreation amenities either. As a result, the 

recreational use value of such areas often falls behind the expectations, or does not satisfy the 
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consumer (Fontein et al. 2009; Goossen and De Boer 2006). Other policies, such as the 

Recreation Around The City program (we will use the abbreviation RodS from now on), have 

used a more direct approach. The program has resulted in high-quality, rural-urban-fringe 

recreation sites that ensure that the accessibility to nature-based recreation is of an acceptable 

standard for urban-agglomeration residents (Berkers and Boode 2009). 
 

Even though the government has the instruments to expand its budget, the worldwide financial 

crisis of 2008 has resulted in expenditure cuts on many public goods. For instance, the 

government has minimised the subsidies of cultural facilities, the provision of new nature-

based recreation sites, and the conservation of existing sites. Moreover, the RodS program was 

cancelled, and budget cuts have been imposed on the National Forest Service. The national 

government has also lifted the restrictions that the compact-city policy invoked, which implies 

that urban functions are not prohibited anymore to the land that was previously functioning as 

greenbelt (Nabielek et al. 2012). These new policies may threaten the retention of the existing 

level of facilities, lower the accessibility of some consumers to the sites of some activity type, 

and alter the pattern of the consumer’s recreation choices.  
 

In the case of nature-based recreation, the regional growth predictions might put another strain 

on the level of facilities. De Jong and Van Duin (2012) expect that the urban regions in the 

Netherlands will expand until at least the year 2040, due to the inter- and intraregional 

migration of citizens as well as population growth (the latter caused by the higher birth rates of 

ethnic minorities that mostly reside in urban regions, and by the improvements in health care). 

Even the Rotterdam area, previously thought to have a future decline, is now expected to 

continue its expansion. Ritsema van Eck et al. (2013) temper the expectations of De Jong and 

Van Duin (2012) to some extent, but their middle- and high-growth prediction also sees the 

majority of urban regions in the west of the country grow.  
 

The government is aware of the essence of nature, also for the recreation purposes of the 

residents of these regions, but as several functions bid for some urban-region patch of land the 

competition is fierce. The rapid urbanisation of the last 100 years had shifted the proportion 

between the built environment and nature already. The proportion of land with nature has 

dropped from 30% in 1900 to 20% in 1950, and now equals 14% (Statistics Netherlands et al. 

2011). The regional disparities are however significant, as the Randstad region has 

approximately three times as little nature than the centrally located province Gelderland. 

Boode et al. (2010) have examined whether the supply differences also imply that some 

regions are short of environments suitable for recreation (relative to the number of residents). 

Table 1.3 displays the percentage for which the supply falls short in 22 regions. The first 9 
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urbanised regions listed all belong to the Randstad region, which implies that regional supply 

shortages are likely.1 

 

Table 1.3: The percentage non-accommodated outdoor recreation demand per urban region  

Urbanised region Non-accommodated 

demand 

Urbanised region Non-accommodated 

demand 

Haaglanden 71.2 South Limburg 0.2 

SRA 58.0 Arnhem-Nijmegen 0.2 

SRR 51.6 Zeeland 0.0 

Drechtcities 40.3 Breda-Tilburg 0.0 

Holland Rijnland 39.7 Emmen 0.0 

Haarlem 22.0 Groningen-Assen 0.0 

BRU 13.7 Leeuwarden 0.0 

Hilversum 11.4 SRE 0.0 

Alkmaar 3.4 City Triangle 0.0 

Zwolle-Kampen 3.3 Twente 0.0 

Flevoland 3.0 Venlo 0.0 

Amersfoort 0.7 Waalboss 0.0 

Note:  the data is taken from Boode et al. (2010: 13). Haaglanden is the region of The Hague, Zoetermeer, 

and Delft. SRA is the Amsterdam region, whereas SRR and BRU are the regions of, respectively, Rotterdam 

and Utrecht. 

 

As noted, most of the time the needs of the consumer are matched by market initiatives. This 

also holds for the majority of recreation activity types executed in the urban environment. The 

authorities however have the ability to affect these market initiatives considerably, and thereby 

also influence the extent to which supply matches demand. An example is the location and the 

extent of the retail market in each agglomeration. Whereas most West European countries 

have shopping malls and hypermarchés in the peripheral areas of almost every serious 

agglomeration, the Dutch government has limited the options for such malls for a long time. In 

the first place, each municipality issues development plans for the areas under its 

administrative control, thereby affecting the spatial division of retail across the agglomeration. 

Moreover, the municipality issues permits to build, restructure, or demolish units intended for 

retail. These instruments were constrained by national policy, as the national government 

                                                      
1  Boode et al. (2010) calculate the demand and the supply for outdoor recreation on the 5th busiest day of the 

year. This reflects a policy choice, the study thus accepts that on exceptionally busy days there will always be a 

shortage. The demand estimation uses participation info from the Continuous Leisure Survey, and extrapolate this 

information to a region-wide demand forecast. The estimations by Boode et al. (2010) may actually be an 

underestimation in comparison to government targets. They, for instance, consider on the supply side the area 

suitable for bicycle trips all the area within reach of 15 kilometres, while the government puts its limit on 10 

kilometres. 
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limited, for instance, the types of retail branches that were allowed to locate in the peripheral 

areas, and the maximum store size. Additionally, new retail businesses were required to 

examine the impact of their business on local competitors, and were not allowed to start up 

business when posing a threat (Evers 2011).2 Indeed, as a result of these restrictions, the 

number of peripheral malls in the Netherlands is very low and recreational shopping trips are 

destined for the, often historic, inner cities of agglomerations.3,4 Although the retail market 

policy was loosened considerably in most recent years, this background information on the 

retail market shows that even if market forces respond to the needs of the consumer, there is 

still a role for the government to alter the attractiveness of each agglomeration.  
 

Local governments have an incentive to make their urban areas attractive, as these are thought 

to be magnets for visitors that strengthen the local economy. As an indication, 60% of the 

municipalities has a local recreation and tourism policy directive (Chamber of Commerce 

2011). In that respect, Evers (2011) notes that the retail market in the Netherlands still grows, 

if measured by floor area. Between 2006 and 2011, the retail floor area size has grown from 

25.5 million square meters to 28 million square meters. The lack of occupancy is at the same 

time slowly becoming a problem in the Netherlands. Traditionally, the lack of occupancy is 

fairly low for retail (around 5%), but fuelled by the bad economic conditions of recent years 

this number has been increasing. The rate is still quite low in the main shopping streets of each 

agglomeration, but adjacent streets are more and more affected, leading to lack of occupancy 

rates of 11% in these parts (Slob 2011). As a result, the province North Brabant has urged to 

cancel all new building projects for retail, which might have lasting effects on market 

initiatives for urban recreation in the future.  

 

1.2 Trends in recreation demand modelling 

The budget constraint of the consumer strongly affects the decision to participate in 

recreational activity 𝑥 at recreational activity site 𝑦. The consumer lacks the time and money 

to participate in every activity type or visit every recreation site he or she prefers, and 

therefore chooses those alternatives that are deemed the most attractive. The economic value 

                                                      
2 The restrictions on the types of branches were only softened for the ArenA Boulevard in Amsterdam, 

Alexandrium in Rotterdam, and MegaStores in The Hague. The other limitations were still in place though; every 

retail business had to conduct research on its impact on local competitors, and the shops were not allowed to be 

larger than 1500 m2. European competition criteria however do not allow the government to reject permits on the 

grounds of market competition anymore, which may alter the retail market in the future. 
 

3 Instead, the peripheral area of quite some agglomerations has a concentration of retail businesses that sell 

furniture, kitchens, tools, and other products used to decorate and amend the residence and the garden. 
  

4  In 2004 the government has started to decentralise its retail market policy. The coordination of the regional 

retail market is now in the hands of the provinces, and they are required to protect and strengthen the existing 

regional retail areas (Nota Ruimte 2004).There are clear signs that the provinces are not taking enough initiative 

in this particular case, as it took 9 years until the first province (North Brabant) had composed a policy plan (Slob 

2013).  
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expresses the degree to which an alternative satisfies the consumer’s preferences. In the case 

of recreation, the value that puts a number on the benefits that the consumer derives from the 

actual and/or planned use of the most preferred alternative is the use value of the alternative 

(Perman et al. 2003).5 
 

There are two general types of methods to distil the use value of a recreation site: revealed 

preference methods and stated preference methods. Kroes and Sheldon (1988) define stated 

preference methods as those “in a family of techniques which use individual respondents’ 

statements about their preferences in a set of options to estimate the utility function.” By their 

very nature, stated preference methods require pre-designed surveys for the data collection 

stage. Use values can be deducted with this method, even though the consumer is not required 

to actually visit the site or to have visited the site in the (recent) past.6 For this particular 

reason we prefer the second method type, the revealed preference method. Revealed 

preference methods involve an ex-post evaluation of a consumer’s choice behaviour, whether 

it is with respect to the travel mode, destination, or activity type choice. The method 

essentially assumes that one can put a value to all of the alternatives by looking at the actual 

choices of the consumer. The value that the consumer attaches to each alternative is the price 

he or she is willing to pay. A market price is the easiest way to establish this value, but often 

direct pricing techniques are not available for recreation sites as, as mentioned before, they can 

be non-excludable (e.g. nature-based recreation sites) or funded by the government (e.g. 

theatres and museums). Hence, other (indirect-pricing) revealed preference methods have been 

proposed, such as the hedonic pricing method, the avertive behaviour approach, and the travel 

cost method.7 
 

Especially the travel cost method has been applied very often in the case of recreation 

demand.8 The essential idea of the travel cost method is that the researcher can specify a 

demand function for a site on the basis of the large variation in travel costs across the visitors 

of recreation sites, even if there is a lack of (variation in) site fees (Ward and Loomis 1986). 

The travel cost method assumes that the consumer responds similarly to higher travel costs as 

                                                      
5 The use of some sites lies outside the opportunity set of the consumer. This however does not imply that the 

consumer does not attach any value to this site. There is also the non-use value, and according to Freeman (2003) 

this part usually comprises a substantial part of the total economic value of a recreation site. The focus in this 

thesis however lies upon the use value of recreation sites, as policymakers are looking for ways to improve the 

attractiveness of recreation opportunities in urban regions, such as the Randstad area in the west of the 

Netherlands. 
 

6  Contingent valuation and stated choice modelling are the two general stated preference methods. See Bateman 

et al. (2002) for an extensive review of the stated preference methods. 
 

7 Herriges and Kling (2008) provide a general overview of all these methods. Since this thesis continuously uses 

the travel cost method we will only (briefly) focus on this method. 
 

8  There are numerous reviews and meta-analyses of travel cost method applications on recreation demand, see 

e.g. Smith and Kaoru (1990), Walsh et al. (1992), Phaneuf and Smith (2005), and Zandersen and Tol (2009). 
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to higher entrance fees. At some point a recreation site becomes unavailable or unattractive to 

the consumer, as the costs required to travel to the site are larger than the consumer’s budget 

constraint allows for. The travel cost method also issues Mäler (1974)’s idea of weak 

complementarity, which suggests that closing a (recreation) site that is not in the consumer’s 

choice set does not affect the consumer’s welfare. The demand function that is specified with 

the travel cost method can be used as the basis for welfare calculations, to evaluate the effect 

of e.g. the creation of a new National Park or the closure of a museum. 
 

Since its introduction by McFadden (1973) and its first application to recreation demand by 

Hanemann (1978), the random utility model (RUM) is the standard econometric model for 

travel cost method applications. A random utility model describes a choice occasion in which 

the consumer ends up in an extreme corner solution: the consumer is able to choose only one 

alternative out of a set of 𝑁 unique alternatives, which is the alternative that yields the highest 

utility. Random utility models assume that the consumer’s preferences consist of a 

deterministic part and a random part of utility. For the former part the researcher relates the 

consumer’s choice to a set of characteristics that describe the alternatives. The latter part 

reflects the – by the researcher – unobserved heterogeneity, for which the researcher needs to 

assume a certain distribution. This distribution choice determines the substitution structure 

between the alternatives in the choice set. The multinomial logit (MNL) model has 

independently and identically distributed extreme value (type-I) distributions for the random 

parts of the utilities attached to the choice alternatives. This implies that the assumption of the 

independence of irrelevant alternatives (IIA) holds. When this property holds, the introduction 

of another alternative in the choice set has no effect on the ratio of the choice probabilities of 

two alternatives that were already in the choice set. The nested logit (NL) model is one of the 

models that uses a generalised extreme value (GEV) distribution, to relax the IIA assumption. 

The alternatives in the same nest retain the same ratio of probabilities, but this ratio changes 

for the alternatives of different nests. The mixed logit (ML) model obviates all the limitations 

of the previous models, as it allows for random taste variation and unrestricted substitution 

patterns. Train (2009) provides a thorough overview of all recent and not-so-recent 

developments in discrete choice modelling. 
 

Alternative ways of modelling recreation demand have however appeared in the last twenty 

years, for different reasons. First, the per-trip welfare estimates that the random utility models 

generate are limited in the sense that the effect of some policy measure is usually connected 

with the total number of trips that a consumer undertakes in a given period, and the MNL and 

NL models do not allow for such effects. Therefore, the standard random utility models have 

been extended to link the consumer’s decisions on the destination choice to the consumer’s 

activity participation decisions over a longer period (see e.g. Morey et al. 1993; Feather et al. 
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1995; Hausman et al. 1995; Rouwendal and Boter 2009). Secondly, the fact that the consumer 

can only choose one alternative per choice occasion limits the standard random utility model. 

In reality the consumer presumably takes multiple decisions at one single moment. The 

standard random utility model can accommodate such multiple choices (e.g. multiple activities 

in 24 hours) in its framework as the combination of multiple alternatives can become one 

elemental alternative in the choice set, but this leads to an explosion in the number of 

elemental alternatives and, consequently, computation difficulties. Wales and Woodland 

(1983), Von Haefen et al. (2004), and Bhat (2005, 2008) have therefore developed corner 

solution models, in which the consumer can allocate budget to multiple alternatives. If each 

consumer opts for exactly one alternative, these models collapse to the standard random utility 

model. 

 

1.3 The topics of this thesis 

 

1.3.1 A short outlook on the literature 

The title of this subsection is deliberate, as recreation demand models focus on a plethora of 

recreation behaviour aspects. For instance, applications of the travel cost method focus on the 

value of single recreation sites, the competition between a number of sites, the choice between 

recreation activity types, as well as particular characteristics of recreation sites. The 

introduction of corner solution models has also led to applications that investigate the amount 

of time or income spent on recreation activity types and locations. As a result, a complete 

analysis of the literature is out of scope here: an entire thesis could be spent on summarising 

all relevant achievements of the recreation demand literature. The relevant achievements for 

this particular thesis are those related to the activity types and its aspects that matter to the 

policymaker, and they will be shortly reviewed in this section. As noted in Section 1.1, the 

challenges for the Netherlands predominantly lie in two directions. First, the authorities have 

the challenging task to provide nature-based recreation sites that fit with the preferences of all 

residents interested in such recreation, also those in urban regions, but they are perhaps unsure 

in which particular manner given the adjustments in the urban environment. Secondly, the 

quality of urban recreation sites needs to be upheld, as local economies rely on the expenses of 

the local and non-local consumer. But which amenities attract the (non-)urban consumer 

exactly to recreate in the municipal agglomeration centres? 
 

Recreation demand studies shine a light on the factors that make up the value that consumers 

attach to their recreation trips. Nature-based recreation demand studies, for example, have 

dealt with the impact of accessibility on the extent of participation, see for instance Kaczynski 

and Henderson (2007)’s review of the literature and Neuvonen et al. (2007). The merits of 

most of these studies are evident, but often they include accessibility measures that are not 
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directly based on consumer behaviour. For instance, plenty of studies measure accessibility 

through the number of sites in some radius of the consumer’s residence or the distance 

towards the closest site, while especially for this recreation activity type the consumer can also 

go out with the bicycle and travel quite a bit further.  In relation to accessibility, a meta-

analysis of Smith and Kaoru (1990) shows that the value of a recreation trip depends on the 

environment type visited. There is however little information on to what extent the 

accessibility to these dissimilar environment types is responsible for the participation in this 

activity type. Evidence on the preferences for dissimilar environment types stems 

predominantly from stated preference studies, such as De Groot and Van Den Born (2003), 

and Buijs et al. (2009). These studies, with a focus on the Netherlands, show that the consumer 

prefers wilder landscapes over (clearly) managed landscapes. Buijs et al. (2009) add that the 

non-native Dutch consumer however prefers the managed landscape, and the effect of 

ethnicity is also confirmed by Swanwick (2009) and Gentin (2011). Large-scale revealed 

preference studies are however lacking in the literature, or have very restrictive assumptions 

on the choice of destination for each environment type (e.g. Fleischer and Tsur 2003).  
 

The effect of the area size of the nature-based recreation environment on participation has 

been in the picture for some time, even for dissimilar types of environments. Often, nature-

based recreation demand studies are specifically interested in the effect of some on-site 

amenities, for logical reasons as these are installed as a result of policy measures directly. The 

positive impact of e.g. the presence of parking facilities and hiking paths on the level of 

participation is either how not contested.9 Some characteristics of the landscape, even those 

that determine the landscape’s identity and are at the core of landscape management policies, 

attract fewer attention of the literature. Less well-documented is for example the effect of the 

environmental quality on the choice of destination. Most often, studies search for the opposite 

effect. For instance, Steven et al. (2011) conclude that 88% of the studies on the impact of 

nature-based recreation on the size and quality of the bird population find negative effects. 

There is some evidence in the case of recreational fishing trips and other water-based 

recreation trips (see e.g. Johnstone and Markandya 2006; Egan et al. 2009; Vesterinen et al. 

2010), but these results do not automatically hold for the other nature-based recreation activity 

and environment types (which are more popular in the Netherlands, despite its abundance of 

water and 450 kilometres of coastlines). This relationship is important to investigate, as it 

sheds light on the potential success of costly urban-fringe recreation projects. The effect of the 

presence of cultural artefacts on outdoor recreation destination choice is also unclear, even 

though related studies such as Ruijgrok (2006), Tempesta (2010), and Zhao et al. (2013) have 

                                                      
9  Hynes et al. (2008) and Manning (2011) are some recent examples that discuss the positive impact of the 

former amenity, while, among others, Christie et al. (2007) and Bujosa Bestard and Riera Font (2010) discuss the 

latter amenity.  
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confirmed the value of cultural artefacts in rural landscapes. Some additional evidence from 

nationwide revealed preference data on the impact of cultural artefacts may provide authorities 

an impetus to protect the heritage located in their administrative area. 
 

The effect of cultural heritage on destination choice for recreation trips in the urban 

environment has some more evidence, although generally these studies focus on the impact on 

just one agglomeration (e.g. Snepenger et al. 2003; Kemperman et al. 2009). Other 

characteristics of the urban environment have been discussed as well. Oppewal et al. (1997) 

and Teller and Reutterer (2008), for instance, discuss the area size effects on shoppers’ 

destination choice. Van Der Waerden et al. (1998) and Arentze and Timmermans (2001) have 

attention for the presence of parking facilities, whereas Finn and Louviere (1996) focus on the 

retail mix and the presence of anchor stores. Nonetheless, most of these studies have focused 

on urban recreation activities in shopping malls, whereas the Netherlands and many other 

West European countries mostly shop in shopping streets and/or agglomeration centres. 

Murphy et al. (2011) is an exception, but this study is on a small scale and does not provide a 

structural analysis. A large-scale revealed preference study on the impact of typical retail 

characteristics should provide policymakers input on how to attract visitors to the 

agglomeration. 

 

1.3.2 This thesis’ research questions 

The research questions of this thesis reflect some of the challenges posed in the previous 

subsection, while taking into account the methodological developments presented in Section 

1.2. The two research questions of this thesis are: 

1. which type of destination does the consumer prefer for urban recreation and nature-

based recreation? 

2. does the level of accessibility drive the consumer’s participation in and the time 

devoted to recreation? 
 

This thesis more or less consists of two parts. Part I of the thesis considers some factors that 

make the consumer choose for some destination when undertaking a recreation trip. This part 

thus considers research question 1 thoroughly. We consider activity types nature-based 

recreation (Chapter 2) and urban recreation (Chapter 3), as these are very relevant for both 

policymakers and consumers. The results of these chapters provide policymakers input on 

which amenities the consumer values for recreation within the borders of the area under their 

administrative control. Part II of the thesis is Chapters 4 and 5, and relates the consumer’s 

preferences for some amenities of the destination to the constraints – and opportunities – in 

everyday life, answering research questions 2. 
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1.3.3 An introduction to the chapters 

In line with the research questions formulated in the previous subsection, the thesis will be 

organised as follows. Chapter 2 presents an analysis of the factors that determine the 

destination choice for nature-based recreation trips. Any kind of outdoor recreation activity is 

accommodated with this category, as long as the trip takes place beyond the confines of the 

agglomeration’s built environment. We apply the cross-section data of the Continuous Leisure 

Survey, which registers, for each individual in the respondent set, all choices with respect to 

recreation during a week of observation. The survey lasts from April 2006 to March 2007. The 

chapter starts off with a short overview of the literature, through which we assemble a set of 

characteristics deemed important to the consumer. We present the model, which is similar to 

Murdock (2006), and set out how we specify the independent variables in the model. We 

discuss the estimates of the two steps of the model (nested-logit discrete choice in the first, 

ordinary least squares (OLS) regression in the second), and compare our results to a standard 

discrete choice model. Moreover, we provide a sensitivity analysis with two different nestings 

of the municipalities, as well as other assumptions on the intra-municipal travelled distance. 

The chapter ends with an analysis of how a supply change augments the consumer’s 

willingness-to-travel for the destination alternative. 
 

Chapter 3 follows a similar path. Instead of a focus on nature-based recreation, this chapter 

examines urban recreation. Urban recreation is defined as the trips with a recreational 

shopping or going out purpose. Again, we present a short overview of the literature, and distil 

some characteristics that will be included in the econometric model. Because of endogeneity 

issues, our two-step model now employs an instrumental variables (IV) approach for the 

second step. The chapter ends with an account of the additional kilometres a consumer is 

willing to travel when policy changes. There is a robustness analysis included, testing other 

indicators for the cultural heritage variables. 
 

In Chapter 4, the analysis is confined to nature-based recreation and recreational shopping. 

The goal is to examine the effect of accessibility on the recreation activity type choice, and on 

recreation as a whole, in relation to the budget constraints of the consumer. The analysis is 

thus an addition to Chapter 2 and 3, as it does not just consider the consumer’s choices once 

the decision to participate has been taken, but also whether the consumer will participate (the 

recreation activity type choice) and to what extent (the choice on the number of recreation 

trips). The chapter starts with a presentation of the model, which is close to those of 

Rouwendal and Boter (2009) and Hausman et al. (1995). The model consists of three stages, 

with the final stage examined with both Poisson and negative binomial regressions. The 

chapter continues with some statistics of the model, and then, after a (short) overview of the 
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destination choice models’ estimates, presents the activity choice model and the number of 

trips stage of the model.  
 

In Chapter 5, we focus on the consumer’s preferences for dissimilar natural environment 

types. This chapter not only considers the land outside the urban confines as an alternative to 

the consumer, but also the urban park. Again, the Continuous Leisure Survey of 2006/2007 is 

employed as the data source, along with many additional data sources. A discrete choice 

model for travel mode and destination choice is attached to a time allocation model, which 

results in a multiple discrete-continuous choice model in line with Bhat (2005, 2008) and 

Eluru et al. (2010). The chapter starts with a presentation of the model, and continues with an 

examination of the data, the estimates of all model stages, and a policy case in which the 

amount of urban park land is increased with 20% (at the cost of agricultural land) for thirty-six 

urban agglomerations in the Netherlands. 
 

Chapter 6 summarises the main findings of the preceding chapters, and offers some 

implications relevant for policymakers. 
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2 
Assessing the use value of the non-urban 

landscape from an investigation of destination 

choice for nature-based recreation trips 

 

 

2.1 Introduction 

There is growing awareness that the non-urban landscape is of substantial value on multiple 

accounts. First of all, the non-urban landscape provides all sorts of animals and plants with a 

habitat. Secondly, they provide an insight into the cultural history of a region, as the landscape 

changes over time in accordance with the consumer’s attitude towards the environment. And 

thirdly, the non-urban areas provide consumers an opportunity to recreate outdoors. Such 

nature-based recreation trips relieve the stress of everyday life, provide opportunities for 

physical exercise and social interaction (Kaplan and Kaplan 1989), but of course also allow 

the consumer to enjoy the cultural and ecological aspects of the landscape. 
 

The position of the non-urban landscape in the current public debate reflects the concerns over 

the loss of these assets as a result of urban and industrial sprawl (Antrop 2004). The primary 

responsibility for the conservation of the non-urban area as well as the supply of recreation 

amenities is for the government, whose involvement ensures that the consumer’s access to 

such areas is up to acceptable standards.10 To achieve this target, the government has for 

instance created recreational hotspots, such as the National Parks and urban-rural-fringe 

recreation areas, which accommodate the needs of certain consumer types. The majority of the 

non-urban landscape is however not targeted to accommodate a particular consumer type, 

even though these areas are potentially equally important for the consumer as a recreation 

                                                      
10   Private involvement often only occurs whenever the economic pay-off is sufficient, and although some efforts 

have been made to make such involvement profitable, the potential of direct market compensation for non-urban 

landscape use is still limited, at least in the Netherlands. 
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destination. Hence, recreation demand studies have been informing policymakers on which 

particular recreation amenities the consumer values the most in such non-urban areas. These 

studies’ emphasis generally lies on the valuation of tangible on-site recreation amenities, as 

they are generally the result of and responsible for government policies. Some studies however 

assert, e.g. Bockstael (1996), Eade and Moran (1996), and of course this study, that 

decomposing the use value of the non-urban landscape also requires testing how the consumer 

responds to other qualities of the landscape, such as the provision of different environment 

types, the ecological standard of the area, and the cultural objects in the non-urban landscape 

that add a dimension to the recreation trip. Some work has been done, but often such 

landscape characteristics remain ignored in revealed preference studies, even though they are 

of immediate concern to policymakers. 
 

This analysis benefits policymakers in two particular ways. First, policymakers are better able 

to select and promote these non-urban areas that maximise the recreational needs of the 

consumer, which may entail multiplier effects. The authorities of land-scarce urban regions 

especially benefit, as alternative uses may be promoted in those areas that are not attractive 

from a recreational point of view. Secondly, this analysis provides policymakers backing in 

taking decisions on investments in some non-recreation amenities. Some characteristics of the 

landscape, for instance its ecological standard, require substantial financial input from the 

authorities, and such investments are greatly vindicated when, apart from the existence value 

that is subject of many contingent valuation studies, economic value is attached to these 

characteristics (Veer and Van Middelkoop 2002).11 
  

This chapter disentangles the use value of some landscape characteristics with a destination 

choice model for nature-based recreation trips that take place outside the urban confines.12 

This chapter uses data from a Dutch recreation activity diary survey, the Continuous Leisure 

Survey. The Netherlands is one of the most densely populated countries in the world, and has 

to deal with quite some human-induced pressure on the non-urban landscape. As such, the 

country makes an interesting case study: non-recreation use functions bid for the same scarce 

pieces of land, subsequently leading to relatively high land prices and an even more difficult 

trade-off between the conservation of non-urban landscape and substitution to urban uses. To 

illustrate the usefulness of the model this chapter also compares the location of the recreational 

areas that can be considered as ‘hotspots’ in the Netherlands with the policy goals of these 

specific sites. 

 

                                                      
11  Hanley and Ruffell (1993), Walsh et al. (1990a), and Scarpa et al. (2000) are examples of contingent valuation 

studies that handle the valuation of landscape.  
12  This chapter is an adaptation of Gosens et al. (2013). 
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In estimating the discrete choice model we use the approach proposed by Murdock (2006), 

which applies the methodology developed by Berry (1994) and Berry et al. (1995) to 

recreation demand models. In this approach a conventional discrete choice model, for instance 

logit or GEV, is estimated in two steps. In the first step, an alternative-specific constant is used 

so as to take into account the impact of unobserved characteristics of the alternatives. The 

model is specified in such a way that these constants can be interpreted as the utilities of the 

average consumer. In the second step, these alternative-specific constants are further analysed, 

by using the methods employed for linear equations. An important advantage of this technique 

is that it enables us to deal with the possible correlation between the unobserved 

characteristics and the explanatory variables. Usually this requires instrumental variable 

techniques, but if there is variation in the potentially endogenous variable over the consumers 

this variable is not in the alternative-specific constant, and we can analyse the value of this 

parameter in a second-stage regression without having to impose the exclusion restrictions that 

are necessary for instrumental variable techniques.13  
 

The model estimates of this chapter show that the area size and the non-urban landscape 

diversity are significant predictors of the consumer’s destination choice. These findings 

indicate that, with the right policy measures, the government can augment the attractiveness of 

the non-urban area, or at least minimise the loss when the borders of the urban settlements 

shift outwards. This chapter’s analysis also finds a positive effect of the cultural-historical 

value of the non-urban landscape on the probability of a destination becoming the location for 

recreation. The quality of the landscape, measured by the area size of the for ecological 

reasons indicated areas in a municipality, does not play a role in the destination choice 

process, and these results are not sensitive with respect to the applied nesting structure. The 

estimates enable one to observe that the location of sites that can be considered as recreational 

hotspots in the Netherlands complies with the expected location of such sites.  
 

This chapter continues as follows. Section 2.2 reviews the literature on landscape amenity 

valuation for recreation briefly. Section 2.3 subsequently introduces both econometric model 

stages, while Section 2.4 discusses the data and the specification of the variables. Section 2.5 

presents the application, discusses the implications of the estimates (in two subsections), 

compares the results to those of a standard discrete choice model, and provides a robustness 

check. Finally, Section 2.6 concludes. 

 

 

 

                                                      
13  See Galiani et al. (2012) as an alternative example for which instrumental variable techniques are not 

necessary. 
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2.2 Landscape and recreation 

The literature provides many definitions for landscape. In one of the first definitions of 

landscape, Von Humboldt (1807) described landscape as follows: “Landschaft ist der 

Totalcharakter einer Erdgegend”.14 In more recent times, the European Landscape 

Convention defined landscape as “an area, as perceived by people, the character of which is 

the result of the action and interaction of natural and/or human factors” (Council of Europe 

2000). Hull and Revell (1989) define landscape as “the outdoor environment, natural or built, 

which can be directly perceived by a person visiting and using that environment”. These 

definitions make clear there are quite some aspects that make up the landscape. These include, 

but are not limited to, the vegetation, the condition of the soil, the fragmentation, and the 

degree of openness. The second  definition moreover explicitly considers the effect that human 

beings have on the landscape, while the third definition puts the visual aspects central. One 

effort to put the landscape into a more concise perspective is by Antrop (2000), which 

discusses three general values of the landscape. The landscape’s value is in: 1. the natural 

framework; 2. its cultural inheritance; and 3. the aesthetically well-feeling. The first landscape 

value relates to the natural components of the landscape. The expansion of urban 

agglomerations threatens the structure of the landscape as it fragments the existing areas and 

thereby disrupts the ecological functioning, which is a reason for government interference. 

The second value of landscape is in its cultural inheritance, and deals with the remnants of 

past societies still visible in the current landscape. The landscape undergoes changes over time 

with the involvement of human beings, as each generation more or less adapts the 

environment in such a way that it is compatible with its preferences and attitudes. The third 

value of the landscape is embodied in its aesthetic form, which apart from scenery also 

consists of the items that prepare the landscape for functional use.  
 

The difficulty lies in translating these definitions and operationalisations into quantifiable 

variables, especially for the non-urban landscape we deal with here. There are many possible 

directions, and it is beyond the scope of this chapter to give an overview of how different 

branches of literature handle this translation. As this study considers the recreation demand of 

the non-urban environment, it is most important to consider which amenities comparable 

studies have included. Recreation demand studies have mostly focused on the valuation of 

amenities that belong to the third category of Antrop’s (2000) value classification, in the 

aesthetic form of the landscape. The models very often use additive random utility models to 

elicit consumers’ preferences, and such models have considered a wide range of attributes, 

such as the presence of e.g. parking facilities (Hynes et al. 2008), picnic areas (Cutter et al. 

2007), catch rates (Provencher and Bishop 2004), trails (Hill and Courtney 2006), and view 

                                                      
14 In English: “landscape is the total character of a region of the Earth” (Zonneveld 1995). 
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points (Termansen et al. 2004). There is not so much attention for the recreation value 

attached to the objects that have been built and adapted decades and sometimes even centuries 

ago, and are still dominating the non-urban landscape visually. These objects comply with 

both the second and third value of Antrop’s (2000) classification, as they relate to the cultural 

inheritance of an area and at the same time adapt the aesthetics of the non-urban landscape. 

The difficulty of deriving proper indicators may explain the lack of attention (Rizzo and 

Throsby 2006). Strumse (1994) and Hagerhall (2000) suggest using indicated cultural artifacts 

as a variable. These are clear and visible objects placed in the landscape, which tell something 

about the development of the landscape from the past until now. This has resulted in the 

applications of Ruijgrok (2006) and Tempesta (2010), who consider the value of cultural 

heritage in rural areas. The former study concludes that conserving cultural heritage is cost-

efficient, while the latter study observes that traditional farm buildings and villas increase the 

valued attached to landscape. Also Zhao et al. (2013) study the impact of cultural artefacts, 

and find that the Chinese prefer landscapes with artefacts of 200 to 600 years old. There is 

thus some evidence and an option to make the heritage tangible in valuation studies, but the 

knowledge is limited when it comes to the use value that consumers attach to such heritage for 

the participation in nature-based recreation trips specifically.  
 

To assess the natural framework of the landscape, one has to look at multiple aspects. Some of 

these aspects, such as the quality of the landscape, sometimes feature in recreation demand 

studies. There is reason to believe the consumer would value nature of high quality for the 

recreation trip, which is a positive thing according to the RLG (1998)15 and Veer and Van 

Middelkoop (2002). They remark that the use of ecologically valuable sites for recreation 

catalyses the necessary ideological and financial support for nature conservation. Recreation 

demand studies for water recreation activities provide direct evidence, usually with measures 

that range from fairly straightforward (such as the number of fish species) to more complex 

(such as water quality); these studies usually confirm the merit of ecological quality in the 

consumer’s destination choice (see e.g. Bockstael et al. 1987; Johnstone and Markandya 2006; 

Egan et al. 2009; Vesterinen et al. 2010). Demand studies on the recreation in other types of 

environment have included comparable indicators such as the number of live trees in a forest 

area of a pre-specified size (Walsh et al. 1990a). Other types of indicators can be considered as 

well. In the Netherlands, much of the high-quality nature is protected as a result of the 

European Natura 2000 network. Such indicated areas are perhaps interesting indicators, also 

because of their visibility to the consumer and their position in the public debate. Resistance to 

such conservation areas namely exists, as entrepreneurs expect to run into limitations because 

of the protected status of the landscape (Backes et al. 2011). Polman et al. (2013) however 

                                                      
15  RLG is an abbreviation for Raad voor het Landelijk Gebied, an independent advisory board of the Ministry of 

Agriculture, Nature, and Food Quality. 
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find a positive (indirect) effect of such areas. The presence of sites with an ecological 

indication namely seems to generate employment in the catering industry of the surrounding 

region. 
 

Bockstael (1996) and Eade and Moran (1996) believe that, in addition to the inherent quality 

of the non-urban landscape, the composition of the landscape itself should be presented in the 

model as well. Simple abundance indicators seem obvious and are often used in recreation 

demand studies, but other measures are fairly absent. Bujosa Bestard and Riera Font (2009)’s 

study is an exception. Instead of including one measure for the diversity of the environment, 

the study opts to add several variables that all take small bits of information (on e.g. the area 

size, perimeter, and patch edge density) into the model. Other studies, such as Bujosa Bestard 

and Riera Font (2010)’s valuation of Mallorcan forests, considers landscape diversity in one 

measure. Destination choice studies that take into account indicators of such variety and focus 

on large choice sets at the same time are, however, in great part missing in the literature. The 

majority of studies concentrates on amenities that are directly used by the consumer, as 

mentioned before, or constrains the choice set to a smaller region. The study of this chapter 

considers a broader range of aspects, with indicators that comply with Antrop’s (2000) 

classification for the values of landscape, and takes into account all the nature-based recreation 

alternatives for which all government bodies share responsibility. 

 

2.3 The two-step destination choice model 

We estimate a discrete choice model for the destination choice of nature-based recreation trips 

in two steps, using the innovations of Murdock (2006), Berry (1994) and Berry et al. (1995).  

In the first step we estimate a nested logit model with alternative-specific constants. In the 

second step, we elaborate on these constants. The model assumes that the consumer chooses, 

on a given choice occasion, the alternative that provides him/her with the highest utility. The 

utility function that we evaluate is: 
 

𝑈𝑛𝑖 = 𝑉𝑛𝑖 + 휀𝑛𝑖 ,          (2.1) 
 

where 𝑉𝑛𝑖 
is the deterministic part of utility of alternative 𝑖 for consumer 𝑛, and 휀𝑛𝑖 contains 

the idiosyncratic tastes of the consumer for alternative 𝑖. The latter is treated as a random 

variable, and the deterministic term of utility function (2.1), 𝑉𝑛𝑖, is specified as: 
 

𝑉𝑛𝑖 = ∑ 𝐻𝑞𝑖𝛽𝑛𝑞
𝑄
𝑞=1 + 𝑙𝑛(𝐷𝑛𝑖)𝛾𝑛𝑖 + 𝜉𝑖  .       (2.2) 

 

In (2.2), 𝛽𝑛𝑞 and  𝛾𝑛𝑖 are (vectors of) coefficients which are related to several types of 

explanatory variables. For example, 𝐻𝑞𝑖  is the 𝑞-th characteristic for destination 𝑖 out of the 

vector of observed landscape amenities 𝐻𝑞. Likewise, 𝐷𝑛𝑖 is the travel distance between the 

consumer’s residence and the set of destinations, while the term 𝜉𝑖 represents unobserved 
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landscape amenities. A potential concern with (2.2) is the correlation between the travel 

distance and the unobserved characteristics. The destinations with relatively large values of 𝜉𝑖 

will attract consumers with large travel distances, whereas those with relatively low values of 

𝜉𝑖 will not be chosen, even if the implied travel distance is small. Ignoring 𝜉𝑖 can therefore 

easily give the (unjustified) impression that the consumer does not attach much importance to 

the travel distance. To avoid such bias, it is crucial to include the unobserved heterogeneity. 

Below we show how to do this.       
 

The coefficients 𝛽𝑛𝑞 and  𝛾𝑛𝑖 are 𝑛-specific, and thus differ among consumers. Each attribute 

of the destination is linked to the characteristics of the consumer: 
 

𝛽𝑛𝑞 = 𝛽0𝑞 + ∑ 𝛽𝑚𝑞(𝑍𝑚𝑛 − �̅�𝑚)𝑀
𝑚=1 ;       (2.3) 

𝛾𝑛𝑖 = 𝛾0𝑖 + ∑ 𝛾𝑚𝑖(𝑍𝑚𝑛 − �̅�𝑚)𝑀
𝑚=1 ,        (2.4) 

 

where 𝑍𝑚𝑛 denotes the value of respondent characteristic 𝑚 for consumer 𝑛, and �̅�𝑚 is the 

average of the particular respondent characteristic in the population. Thus, 𝛽0𝑞 is the 

coefficient that denotes the average influence of characteristic 𝑞 on some consumer, while the 

other coefficients indicate in which way individual and/or household characteristics affect the 

valuation of the landscape amenities. The same applies for the travel distance coefficients in 

(2.4). The introduction of these cross-effects implies that the IIA assumption maintained by 

standard multinomial logit models does not hold at the aggregate level. The substitution 

between alternatives is therefore not solely determined by our assumptions with respect to the 

random part of the utility function, but also by the coefficients to be estimated.16 
 

Standard discrete choice models assume that the term that represents unobserved amenities 

(𝜉𝑖) equals zero. However, with the presence of barely measurable attributes that can be 

expected to influence the choice of destination (such as scenic beauty and cleanliness in the 

case of outdoor recreation trips), a value of zero for unobserved amenities is unlikely. Above 

all, there is reasonable belief that such unobserved attributes are correlated with travel 

distance, which induces an omitted variables bias for the estimated parameters, and thus biases 

welfare calculations. In this chapter’s case, consumers may choose their residence given the 

quality of nature recreation sites in the vicinity of the residence, which would affect the 

consistency of the travel distance parameters. Also, vice versa, the national and local 

authorities may be inclined to focus on the appropriation (and preservation) of sites close to 

densely populated residential areas, in order to accommodate the perceived need for outdoor 

recreation. A simple yet effective way to correct for these unobserved attributes is to include a 

full set of alternative-specific constants. Therefore, we introduce (2.3) and (2.4) into (2.2), and 

rewrite the terms specific to the average effect of landscape amenities: 
                                                      
16  For further discussion, see e.g. Bayer et al. (2004).  
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𝑉𝑛𝑖 = 𝛿𝑖 + ∑ (∑ 𝛽𝑚𝑞(𝑍𝑚𝑛 − �̅�𝑚)𝑀
𝑚=1 )𝐻𝑞𝑖

𝑄
𝑞=1 + 𝛾0𝑖𝑙𝑛(𝐷𝑛𝑖) + ∑ 𝛾𝑚𝑖(𝑍𝑚𝑛 − �̅�𝑚)𝑀

𝑚=1 𝑙𝑛(𝐷𝑛𝑖) ; (2.5) 

𝛿𝑖 = ∑ 𝛽0𝑞𝐻𝑞𝑖 + 𝜉𝑖
𝑄
𝑞=1 .          (2.6) 

 

The term 𝛿𝑖  combines the average influence of observed landscape amenities and the 

unobserved amenities into one new term. The model thus assumes that 𝜉𝑖 is not equal to zero, 

yet provides a simple correction. According to Murdock (2006), the benefit of this strategy is 

that all unobserved amenities are absorbed by this term, and thus the travel distance parameter 

is estimated bias-free, which is what we aim for here. 
 

The term 𝛿𝑖 is an alternative-specific constant (ASC) that will be estimated jointly with the 

other parameters in (2.5) by maximum likelihood.17 In this application it seems plausible that 

some correlation shows up between the idiosyncratic terms for the alternatives in the choice 

set, for instance, because some municipalities (the alternatives in our choice set) are 

geographically close to each other and share, to quite some extent, the same landscape 

features. Therefore, the stochastic term in the specification is assumed to follow a generalised 

extreme value (GEV) distribution that leads to a nested logit specification. With nested logit, 

we partition the alternatives in the choice set into a number of distinct nests 𝐾, and for any two 

alternatives in the same nest the ratio of probabilities is independent of the attributes or 

existence of all other alternatives; IIA holds within the nest, but not for alternatives in different 

nests. The probability function of the first-step discrete choice model is:18 
 

𝑃𝑛𝑖 =
𝑒𝑉𝑛𝑖 𝜆𝑘⁄ (∑ 𝑒

𝑉𝑛𝑗 𝜆𝑘⁄
𝑗∈𝐵𝑘

)
𝜆𝑘−1

∑ (∑ 𝑒
𝑉𝑛𝑗 𝜆𝑙⁄

𝑗∈𝐵𝑙
)

𝜆𝑙𝐾
𝑙=1

 .        (2.7)

 
 

The parameter 𝜆𝑘 is a measure of the degree of independence in unobserved utility among the 

destination alternatives in nest 𝑘. When 𝜆𝑘 = 1 for all 𝑘, the IIA assumption holds, and the 

structure collapses to multinomial logit. Whenever 𝜆𝑘 is not equal to 1 for all 𝑘, nested logit is 

estimated. Consistency with utility maximisation requires 𝜆𝑘 to remain in the range 0-1, with a 

value for 𝜆𝑘 closer to 1 meaning greater independence, and thus lesser correlation due to 

unobserved utility. 
 

The first step of our model allows estimation of 𝛿𝑖, 𝜆𝑘, 𝛽𝑚𝑞, and 𝛾𝑚𝑖 by maximising the 

implied likelihood function. The second step determines the average influence of the observed 

                                                      
17  Note that the contraction mapping algorithm proposed by Berry et al. (1995) only provides maximum 

likelihood estimates when a (non-nested) multinomial logit model is used. This contraction mapping routine is, 

however, not essential in the estimation of the first stage of our model. Standard maximum likelihood techniques 

yield consistent parameter estimates for the alternative-specific constants, and have been applied to our set of 426 

alternatives without problems. Otherwise Abidoye et al. (2012) provide an alternative estimation strategy. 
 

18   See, for instance, Train (2009). 
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landscape amenities, for which the alternative-specific constants serve as dependent variables. 

We make use of ordinary least squares (OLS) regression for this second step: 
 

𝛿𝑖 = ∑ 𝐻𝑞𝑖𝛽0𝑞
𝑄
𝑞=1 + 𝜉𝑖 .         (2.8) 

 

The 𝜉𝑖 term can now be interpreted as the stochastic term.19 

 

2.4 Details of the application 

 

2.4.1 The data sample and the dependent variables 

This chapter uses data of a revealed preference recreation survey. The survey (the Continuous 

Leisure Survey, administered by the Dutch market research agency TNS-Nipo and the 

National Bureau of Tourism and Congresses) covers a representative sample of Dutch 

households, and each week asks a new set of respondents about their participation in 

recreational activities during that particular week. Here, we apply the survey which was held 

between April 2006 and March 2007. Nature-based recreation is the most popular activity 

category in the Netherlands, as mentioned in Chapter 1, and we include the trips from the data 

sample that take place in non-urban and non-park areas. The trips in the data sample endure at 

least 1 hour, and are without an overnight stay being involved. The sample we use has 7,209 

trips, with in total 426 (out of the 443 that exist in the Netherlands) municipalities chosen as 

destination of the trip.20,21 In 66% of the cases the residential municipality is also the 

destination.22 
 

We estimate a nested logit model and our basic nesting structure nests municipalities in tourist 

regions – as defined by Statistics Netherlands (2013). Each nest represents a relatively 

homogeneous (with respect to possibilities for outdoor recreation) part of the country, and 

takes the local geography into account. For example, the tourist region Utrecht hill ridge is a 

forest-rich and slightly hilly area that is ideal for hiking trips, whereas the tourist region 

                                                      
19  Note that the average impact of unobserved heterogeneity is included in the ASC that we estimate in (3.7). 
 

20 We have deleted the trips of those respondents who did not report income, as well as those who did not report 

any (Dutch) destination. 
 

21  The analysis of nature-recreation destination choice at the municipality’s level requires some motivation. The 

consumer probably considers another geographical unit (e.g. a particular forest) than the municipality. The 

difficulty of an analysis with each unique alternative included is however that the choice set would consist of tens 

of thousands alternatives, which makes any model impracticable. There is a good argument for an analysis at the 

municipal level: Walsh et al. (1990b) and Chavas et al. (1989) report that some consumers derive pleasure from 

the scenery on the trip towards the unique alternative. The municipality as decision level takes such influence 

more appropriately into account. Also, as Simma et al. (2002) note, sometimes the consumer visits a region of 

municipalities per trip, with perhaps one ultimate alternative in mind. The municipality level then makes a good 

compromise. 
     

22  The magnitude of this percentage fortifies our belief to consider the method discussed in Section 2.3. The 

travel distance seems to be important, but the consumer may have already eliminated much of the to-be travelled 

distance by choosing a residential location that fits his or her preferences for nature recreation.  
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IJsselmeer coastal towns has (albeit its geographical proximity to the Utrecht hill ridge) an 

abundance of water and is an entirely flat and open landscape. Tourist region South Limburg, 

on the other hand, resembles the Utrecht hill ridge area but is geographically not so close, and 

is thus a separate nest. We partition all municipalities into 18 tourist-region nests.23 Appendix 

2.A presents the tourist regions graphically. Table 2.1 lists some of the distinctive qualities of 

each tourist region.24  
 

The last two columns of the table show that the four major cities, which contain almost 13% of 

the Dutch population, are not considered attractive destinations for outdoor recreation. On the 

other hand, the North Sea resorts and to a lesser extent Veluwe and Veluwerand and 

Groningen, Frisia and Drenthe sands attract quite some visitors for nature recreation, more 

than expected given the division of consumers across the Netherlands. When considering the 

percentage of surface area that each tourist region has, the four main cities and the other 

municipalities in North and South Holland do in fact attract a reasonable amount of trips. The 

statistics for recreational water, built area, and agriculture provide an insight into of which 

type of municipalities each tourist region consists. If the statistic exceeds the percentage of the 

surface area, then a region can be regarded abundant in that type of land use. Thus, the 

municipalities in the G4 tourist region are abundant in built-up area and low on water and 

agriculture, whereas the northern provinces (tourist regions Groningen, Frisia, and Drenthe 

sands and Other municipalities in Groningen and Frisia) score high on agricultural land. 

 

2.4.2 The explanatory variables 

The model relates the consumer’s destination choice to a set of landscape amenities. 

Recreation demand studies often include a price variable, but, barring the National Park De 

Hooge Veluwe (situated near the cities Apeldoorn and Arnhem) and some smaller alternatives, 

sites for nature-based recreation purposes are free of charge in the Netherlands. Therefore, the 

model does not add a price variable to the equation, but, instead, the travel distance between 

the consumer’s residential municipality and each of the alternatives in the choice set. The 

model thus examines to what extent the consumer’s utility is influenced by the travel distance. 
 

For each pair of municipalities, we calculate the travel distance as the natural logarithm of the 

Euclidian distance between the midpoints of these municipalities, which is computed using a 

geographical information systems (GIS) database of Geodan (2009a). The travel distance for 

destinations inside the residential municipality’s borders is set at 2.5 kilometers. The travel 

                                                      
23 Statistics Netherlands actually considers 17 tourist regions, but we have chosen to divide the set of Other 

destinations into two distinct categories (Other in Groningen and Frisia and Other in North and South Holland) 

for geographical reasons. 
 

24 We will present and test two alternative nesting structures to check for the robustness of our estimates. The 

alternative ways of nesting will be discussed in our robustness analysis section. 
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distance variable allows us to compute the willingness-to-travel for the observed amenities. 

That is, we are able to determine the added length the consumer is willing to travel for a 

higher supply of a particular attribute. Such a strategy also produces a welfare indicator that is 

intuitively plausible. 25,26,27 
 

 

 

                                                      
25  The Euclidian distance is acceptable to measure the distance travelled because of the dense road network of 

the Netherlands, and the fact there are no mountains or other natural obstacles that seriously distort our measure 

of the travel distance. Above all, traffic is of little concern, as the automobile is not used very often for this type 

of recreation activity: in only one-third of the cases, with 25% of this one-third at (quiet) weekend days. Cyclists 

and pedestrians are, by nature, less hindered by traffic jams than motorists, as the facilities for cyclists and 

pedestrians are of excellent quality in the Netherlands. De Vries and Goossen (2002) have added that the 

correlation between “airline” distance and network distance is above 0.9 for nature-based recreation trips in the 

Netherlands, which suggests that the estimates would not differ that much with network distance.   
 

26  We choose this value based on the average distance of a municipality’s midpoint to its closest border. 
 

27  If desired, this travel distance measure can be further translated into a monetary measure, using information 

about travel speed and the value of travel time, or transportation costs. 
 

Table 2.1: Descriptive statistics of the tourist-region nesting structure 

Nest name  Munici-
palities 

Surface 
(in %) 

Built area 
(in %) 

Agriculture 
(in %) 

Water 
(in %) 

Residents 
(in %) 

Trips 
(in %) 

West Frisian islands 5 1.14 0.17 0.61 1.50 0.15 0.41 

North Sea resorts 20 4.34 4.30 3.75 5.14 4.21 9.35 

IJsselmeer coastal towns 29 8.08 5.58 8.93 6.61 5.33 5.69 

Delta area 33 7.22 5.78 8.03 9.32 5.76 7.33 

Lake area in Frisia, Groningen 
and northwest Overijssel 

13 4.63 2.57 5.44 2.82 2.06 1.94 

Holland-Utrecht lake area 15 1.60 1.23 1.79 3.53 1.63 1.92 

Utrecht hill ridge 16 1.96 3.73 1.07 3.10 3.89 4.48 

Veluwe and Veluwerand 19 6.11 5.00 3.82 3.90 5.03 6.21 

Gelderland river area 15 3.01 2.48 3.49 4.46 2.47 1.95 

Achterhoek 15 4.77 3.12 5.46 4.87 2.91 3.29 

Twente, Salland, and Vechtstreek 22 8.33 6.48 8.92 5.66 6.13 6.37 

Groningen, Frisia, and Drenthe 
sands 

18 11.03 5.04 12.21 4.12 3.89 5.86 

West and Central Brabant 47 9.39 12.66 8.28 11.63 11.25 11.29 

East Brabant, North and Central 
Limburg, and Rijk van Nijmegen 

42 8.51 8.16 8.04 9.87 7.19 7.44 

South Limburg 19 1.93 4.34 1.62 3.01 3.76 3.62 

G4 (Amsterdam, Rotterdam, The 
Hague, Utrecht) 

4 1.52 9.38 0.35 0.98 12.77 5.31 

Other municipalities in Frisia and 
Groningen 

31 8.27 5.41 10.20 3.60 4.43 3.82 

Other municipalities in North and 
South Holland 

80 8.05 14.57 7.99 15.87 17.14 13.72 

 443 100.00 100.00 100.00 100.00 100.00 100.00 
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The other amenities are related to the landscape values that Antrop (2000) has suggested. 

Three indicators relate to the first landscape value, the natural framework, and first two of 

them describe the landscape’s composition. These variables are the non-urban landscape area 

size and the landscape diversity. The area size variable comprises all land devoted to non-

urban functions, and is calculated for each municipality using two GIS data files. The first file 

measures the non-urban area size of the municipality, while the second file maps all 

(sub)urban settlements in each municipality (Statistics Netherlands 2010).28 Per municipality, 

we aggregate the surface of all (sub)urban settlements, and the difference with the size 

indicator is included as the area size indicator for the non-urban landscape.  
 

Due to data limitations we had to decide to include only one measure for landscape diversity, 

instead of a full range of indicators. The landscape diversity indicator is an application of the 

Shannon and Weaver (1949) entropy. This index originally served to measure the ecological 

diversity, but has also been applied to measure the landscape diversity (see e.g. Palang et al. 

1998; Yeh and Huang 2009). The diversity index is here:29 
 

𝑆𝑖 = 1 − ∑ 𝑝𝑛
𝑁
𝑛=1 𝑙𝑛(𝑝𝑛),         (2.9) 

 

where 𝑁 is the number of landscape types available within municipality borders, and 𝑝𝑛 is the 

share of the 𝑛th type (in the range 0-1, with the sum of 𝑝𝑛’s being 1).30 This diversity index 

combines evaluations of richness (in terms of number of landscape types within some 

geographical unit – in our case municipalities) and evenness (uniformity of land distribution 

within the municipality) in one index, ranging from 1 to infinity.31 The municipalities that 

score higher on this measure thus are in possession of more landscape types, and thus score 

higher in diversity. 
 

The diversity index does not interfere with the third variable, that considers the municipality’s 

ecological value.32 We assess the ecological quality of the municipality’s landscape with the 

                                                      
28 Urban settlement refers to the term ‘locality’, which the United Nations applies. This involves a 

morphologically enclosed area with a group of buildings, inhabited by consumers, and a clearly recognisable 

street pattern. 
 

29  This version of the Shannon-Weaver entropy is taken from Nagendra (2002). 
30  We consider seven landscape types, and make use of GIS data on land use provided by Statistics Netherlands 

(CBS) for this purpose. The seven types of landscape are forest, heathland, dunes and drifting sands, agricultural 

land, wetlands, recreational water, and other water. 
 

31  In comparison to other often-used indicators of landscape diversity, such as Simpson’s (1949) diversity index 

and the Berger-Parker (1970) index, this index attributes some greater importance to the presence of smaller 

landscape types due to the natural logarithm in the function. Exploratory analysis with the other indicators does 

not, however, indicate that our estimation results will change significantly, which is consistent with earlier 

studies. 
 

32 The Green Heart, the thinly populated area in the Randstad region enclosed by the four major cities, is an 

excellent example to explain why this is the case. The Green Heart is largely prohibited from having urban 

functions to prevent the major cities in the Netherlands (Amsterdam, The Hague, Rotterdam and Utrecht) 

growing (too) close to each other. The Green Heart is often lauded for its ecological qualities (there are many 
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help of GIS-files of sites with an indication on ecological merits. The European Union, for 

instance, has established a network of precious and distinctive natural areas across the entire 

continent, which is the Natura 2000 network. Although the network does not exclude all 

human activity within the indicated areas, the emphasis lies on ecological sustainability. For 

the ecological quality variable, we calculate for every municipality the size of each patch that 

has an indication for Natura 2000, and combine the aggregate size with the size of each patch 

which has an indication for “normal” protected natural heritage. The latter patches are not in 

the Natura 2000 network, but recognised by UNESCO or the national government for having 

substantial ecological qualities.33 The Holland-Utrecht lake area has many sites of the latter 

category. 
 

There is no single, widely accepted measure of the level of cultural heritage. However, partial 

indicators are publicly available with the Netherlands Institute for Cultural Heritage (RCE 

2012).34 Among these indicators are the listed national monuments in the Netherlands, which 

will be the indicator that for example complies with the second value and to some extent with 

the third value of Antrop’s (2000) classification. Table 2.2 lists the descriptive statistics of this 

and the other observed landscape amenities. Table 2.3, moreover, provides a correlation 

matrix of this set of attributes, and shows there is a low to moderate correlation between some 

of the explanatory variables. However, even in these cases, less than 45 per cent of the 

variance in one indicator is explained by the other indicator, which implies that a vast degree 

of unique variation remains. Multi-collinearity should thus not pose a major problem here. 
 

Lastly, the survey asks the respondent to register some details on his or her individual, 

household socio-demographic, and other characteristics. Some of these characteristics will be 

included in the model to capture the variability with respect to the travel distance and the 

landscape amenities, and we consider the respondent’s age, the household composition, the 

household income, the respondent’s residential location, and the countrywide average 

temperature at the day of observation. The residential location variable evaluates whether 

urban-agglomeration residents show compensatory travel behaviour, which was previously 

investigated – and denied – by Maat and De Vries (2006) in an application that focused on the 

                                                                                                                                                                       
sites with an ecological indication in the area, often relating to the bird population in the Netherlands), yet the 

landscape is publicly considered as rather monotonous, mostly consisting of agricultural land and water only. The 

low diversity thus does not necessarily imply a low ecological quality. 
 

33 The variable on a municipality’s ecological quality uses GIS files supplied by PDOK (2011a, 2013) at the 

National Georegister (http://www.nationaalgeoregister.nl). The location of National Parks (PDOK 2011b) and 

RodS sites (PDOK 2012) is also determined with the use of GIS files of the same source. 
 

34  The Netherlands Institute for Cultural Heritage (also referred to as Rijksdienst voor het Cultureel Erfgoed – 

RCE) is part of the Department of Education, Culture and Science of the Netherlands. This database is processed 

in a geographic information system. Thus, we can determine the precise location of the monuments and the 

historic districts, and thus ensure that these are located outside the (sub)urban settlements. This is necessary, as 

the analysis focuses on the non-urban landscape. 

http://www.nationaalgeoregister.nl/
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Dutch city Arnhem. As the scope of this study is far wider, different findings might be 

produced. Table 2.4 lists the descriptive statistics of the explanatory variables, and the variable 

definitions. 

 

 

Table 2.3: Correlation matrix of the observed landscape amenities 

 𝑞𝑛𝑜𝑛𝑢𝑟𝑏𝑎𝑛 𝑞𝑒𝑐𝑜𝑙𝑜𝑔𝑖𝑐𝑎𝑙 𝑞𝑑𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦 𝑞𝑚𝑜𝑛𝑢𝑚𝑒𝑛𝑡𝑠 

𝑞𝑛𝑜𝑛𝑢𝑟𝑏𝑎𝑛 1    

𝑞𝑒𝑐𝑜𝑙𝑜𝑔𝑖𝑐𝑎𝑙 0.424 1   

𝑞𝑑𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦 -0.024 0.391 1  

𝑞𝑚𝑜𝑛𝑢𝑚𝑒𝑛𝑡𝑠 0.342 0.185 -0.009 1 

 

2.5 The estimation results 

 

2.5.1 The first-step nested logit (NL) model estimates 

The first step of the nested logit model estimates (2.5) as the utility function, using maximum 

likelihood techniques.35 The estimates of the parameters of the utility function (except the 

ASCs) are reported in Table 2.5, while Figure 2.1 provides a map of the ASCs. The figure 

shows that the municipalities in the west of the Netherlands generally score low values, except 

for the coastal municipalities, which corresponds with the expectations. The centrally located 

municipalities Apeldoorn and Ede, where the majority of the Veluwe nature reserve is located, 

have a high value of the ASC. Appendix 2.B reports the estimated coefficients of the inclusive 

values. 16 out of 18 tourist-region inclusive value coefficients were estimated to be in the 

range 0 to 1, which guarantees consistency with utility maximisation. For the other regions the 

inclusive value coefficient was set equal to 1. 

                                                      
35  Note that we also estimate the alternative-specific constants as part of the BHHH maximum likelihood 

procedure. 
   

Table 2.2: Descriptive statistics of the observed landscape amenities 

Attribute Variable Mean S.D. Min. Max. 

Non-urban land area size (in 
hundreds of km2) 

𝑞𝑛𝑜𝑛𝑢𝑟𝑏𝑎𝑛 0.704 0.666 0.006 4.538 

Area size of land with an 
ecological indication (in 
hundreds of km2) 

𝑞𝑒𝑐𝑜𝑙𝑜𝑔𝑖𝑐𝑎𝑙 0.080 0.186 0 2.032 

Shannon-Weaver landscape 
diversity index 

𝑞𝑑𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦 1.578 0.296 1.069 2.487 

Number of national monuments 
(in hundreds) 

𝑞𝑚𝑜𝑛𝑢𝑚𝑒𝑛𝑡𝑠 0.365 0.397 0 2.660 
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Table 2.4: Descriptive statistics of the respondents and variable definitions 

Variable name Definition Mean S.D. Min. Max. 

𝑚𝑠𝑖𝑛𝑔𝑙𝑒  
The respondent is a single-person 
household 

0.127 0.334 0 1 

𝑚𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛  

The respondent is member of 
household with children aged 12 or 
younger 

0.301 0.459 0 1 

𝑚𝑎𝑔𝑒26−50 
The respondent is aged at least 26 
years old, and at most 50 years old 

0.343 0.475 0 1 

𝑚𝑎𝑔𝑒51−99 
The respondent is aged at least 51 
years-old 

0.451 0.498 0 1 

𝑚𝑡𝑒𝑚𝑝  

The temperature on the day of 
observation (in tens of degrees 
Celsius) 

1.359 0.603 -0.190 2.690 

𝑚𝑛𝑜𝑛𝑛𝑎𝑡𝑖𝑣𝑒  
The respondent is of non-native 
descent 

0.089 0.285 0 1 

𝑚ℎℎ𝑖𝑛𝑐𝑜𝑚𝑒  
The monthly per-person household 
income (in thousands of euros) 

1.501 1.119 0 12.500 

𝑚𝑢𝑟𝑏𝑎𝑛  

The respondent resides in 1 of the 
36 cities affiliated with the 
Grotestedenbeleid (GSB) 

0.329 0.470 0 1 

Note: the reference category for the variables 𝑚𝑠𝑖𝑛𝑔𝑙𝑒 and 𝑚𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛 is 𝑚𝑛𝑜𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛 (meaning, respondents of 

households without children younger than 12 years-old), while 𝑚𝑎𝑔𝑒26−50 and 𝑚𝑎𝑔𝑒51−99  have 𝑚𝑎𝑔𝑒0−25 as 

the reference category. 

 

The travel distance coefficient is highly significant, and has the expected negative sign of 

downward-sloping demand functions. Consumers thus perceive the travel distance as a strong 

disutility for nature-based recreation trips, and prefer the alternatives that are closer to home. 

Some of the cross-effects of the natural logarithm of the travel distance and respondent or 

context characteristics yield significant coefficients as well. The respondents that are member 

of households with young children, for example, tend to be more averse to travel for outdoor 

recreation trips. An explanation suggested by Mallett and McGuckin (2000) is that it is less 

easy to travel with young children. Higher temperatures, on the other hand, make the 

consumer less sensitive to travel distance, which might reflect the urge to visit ‘unusual’ types 

of destinations on hot summer days. Beach recreation at the North Sea resorts is an attractive 

opportunity to most consumers on such days, and these destinations are obviously not as close 

as everyday destinations for the majority of consumers. The significant cross-effect of the 

travel distance and urban residence raises objections against the claim by Maat and De Vries 

(2006) that the residents of urban agglomerations show no compensation in travel behaviour 

for the apparent lack of nature-based recreation options around their own residence. Here, the 

respondents residing in urban agglomerations are, on average, found being more open to travel 

for nature-based recreation than the respondents not residing in urban agglomerations. 
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Figure 2.1: The value of the ASCs (tourist-region nesting structure) 

 
 

The urban-residence characteristic has some more significant cross-effects, for example with 

landscape diversity. The latter shows that urban-agglomeration residents prefer locations that 

have a wider variety of landscapes more than the average consumer. The same relationship 

holds for this type of consumer and the area size of the non-urban landscape: the urban 

resident prefers destinations that are larger in size, which is perhaps related to the different 

ways of participating in nature-based recreation. For urban residents the trip may come close 

to a real day-trip, and thus they choose for attractive, larger destinations. Other consumers, 

who should have nature-based recreation sites relatively close to the residence, may undertake 

a trip really as interlude between other activities part of the daily schedule. Surprisingly, 

elderly respondents’ preferences appear exactly opposite to those of urban residents, with 

more of them choosing for smaller and less diverse locations. There is also an effect of the 

temperature on the day of observation: on warmer days consumers seem to prefer destinations 

with a high ecological quality, whereas destinations with a high number of monuments are less 

preferred. Most other cross-effects are statistically insignificant. The next section discusses  
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Table 2.5: The first-step nested logit model estimates (tourist-region nesting structure) 

 𝛾𝑚𝑒𝑎𝑛 𝑚𝑠𝑖𝑛𝑔𝑙𝑒 𝑚𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛 𝑚𝑎𝑔𝑒26−50 𝑚𝑎𝑔𝑒51−99 𝑚𝑡𝑒𝑚𝑝 𝑚𝑛𝑜𝑛𝑛𝑎𝑡𝑖𝑣𝑒 𝑚ℎℎ𝑖𝑛𝑐𝑜𝑚𝑒 𝑚𝑢𝑟𝑏𝑎𝑛 

𝑞𝑙𝑜𝑔𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 -2.155 *** 

(0.023) 

0.029 

(0.037) 

-0.114 *** 

(0.033) 

-0.015 

(0.034) 

-0.016 

(0.037) 

0.157 *** 

(0.019) 

-0.008 

(0.039) 

-0.010 

(0.012) 

0.185 *** 

(0.032) 

𝑞𝑛𝑜𝑛𝑢𝑟𝑏𝑎𝑛  - -0.248 ** 

(0.138) 

0.052 

(0.102) 

-0.124 

(0.094) 

-0.212 ** 

(0.108) 

-0.006 

(0.056) 

0.045 

(0.133) 

0.026 

(0.043) 

0.197 ** 

(0.083) 

𝑞𝑑𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦  - 0.321 

(0.189) 

-0.090 

(0.172) 

-0.122 

(0.171) 

-0.432 ** 

(0.189) 

0.073 

(0.096) 

0.208 

(0.211) 

-0.025 

(0.057) 

0.301 ** 

(0.151) 

𝑞𝑒𝑐𝑜𝑙𝑜𝑔𝑖𝑐𝑎𝑙  - 0.200 

(0.234) 

-0.010 ** 

(0.200) 

-0.182 

(0.195) 

0.278 

(0.222) 

0.251 ** 

(0.122) 

-0.236 

(0.251) 

0.031 

(0.092) 

-0.537 *** 

(0.165) 

𝑞𝑚𝑜𝑛𝑢𝑚𝑒𝑛𝑡𝑠  - 0.282 

(0.122) 

0.010 

(0.119) 

0.025 

(0.111) 

-0.024 

(0.132) 

-0.153 ** 

(0.065) 

-0.262 

(0.144) 

0.050 

(0.044) 

0.122 

(0.100) 

Note: each cell contains the coefficient and the standard error, the latter in brackets. ** and ***, respectively, denote the statistical significance of the 

coefficient at the 5% and the 1% level (2-tailed). For the sake of brevity, the alternative-specific constants are reported graphically in Appendix 2.B, the 

full list of constants is available on request from the authors. The reference category for the group of variables 𝑚𝑠𝑖𝑛𝑔𝑙𝑒  and 𝑚𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛 is  𝑚𝑛𝑜𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛 

(meaning, the respondent is a member of a household without children aged younger than 12 years-old), while 𝑚𝑎𝑔𝑒26−50 and 𝑚𝑎𝑔𝑒51−99 have 𝑚𝑎𝑔𝑒0−25  

as the reference category. The log-likelihood of the first-step NL estimation equals -14628.070. 
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whether the ecological, compositional and cultural-historical characteristics matter to the average 

consumer for outdoor recreation. 
 

2.5.2 The second-step ordinary least squares (OLS) regression model estimates 

Table 2.6 reports the estimates of the second step.36 The alternative-specific constants (𝛿𝑖) of the 

nested logit model, which were reported graphically in Figure 2.1, now serve as the dependent 

variables of the utility function (2.8). We regress the observed landscape amenities, that were 

excluded from the first step, on the set of alternative-specific constants, and attach a weight to 

each alternative-specific constant equal to the inverse of its standard error. Thus, each constant is 

weighed in the estimation according to its variance, with observations with a low variance 

having a larger influence (Greene 2011). 
 

We find a strongly significant coefficient for the landscape area size variable, which shows that 

the average consumer responds to the abundance of non-urban land in a municipality. The 

landscape diversity coefficient on the other hand shows that it is not just sheer abundance that 

affects each destination’s attractiveness. The coefficient is positive, which implies that 

destinations with a high rate of landscape diversity are preferred over destinations with a low rate 

of landscape diversity. The lower attractiveness of a monotonous landscape makes sense in the 

Netherlands when we (again) consider the Green Heart. This area is quite monotonous and 

consists predominantly of agricultural land and water, and other studies, such as De Boer et al. 

(2010), have shown that the consumer does not rate this region’s landscape very highly. The 

coefficients of the second step provide similar findings based on the revealed preference of the 

consumer rather than the stated preference. 

 

Table 2.6: The second-step OLS mean indirect utilities (tourist-region nesting) 

Attribute Coefficient S.E. 

𝑞𝑛𝑜𝑛𝑢𝑟𝑏𝑎𝑛 0.519 *** 0.071 

𝑞𝑑𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦 0.791 *** 0.152 

𝑞𝑒𝑐𝑜𝑙𝑜𝑔𝑖𝑐𝑎𝑙 0.420 0.256 

𝑞𝑚𝑜𝑛𝑢𝑚𝑒𝑛𝑡𝑠 0.279 *** 0.106 

𝑞(𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡) -2.408 *** 0.253 

Adjusted R2 0.272 

No. of observations 425 

Note: the coefficients’ statistical significance at the 5% and the 1% level is denoted by, respectively, 
** and ***. 

 

                                                      
36 The second step’s standard errors have not been corrected for the use of previous estimation results. Wooldridge 

(2002) describes a method to do so. 
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Irrespective of the consumer’s preferences for nature-based recreation, policymakers aim to 

preserve the ecological and cultural-historical footprint on the landscape. The coefficient that 

evaluates whether the consumer values the ecological quality of a destination for recreation 

purposes suggests there is no significant effect. This finding is perhaps not so startling as it may 

appear at first. Klinkers (1996) has examined the coherence between nature and recreation in the 

Netherlands, and observes that consumers, nature conservationists, and other parties differ in 

opinion on what constitutes ‘nature’, which patch needs to be conserved, and which activities 

should be allowed in which environment type. Even though significant use value would vindicate 

further investments in the conservation of such areas, from an ecological point of view this 

difference in opinion is satisfactory, as recreation has a negative impact on many elements in the 

ecosystem (see e.g. Steven et al. 2011). As ecosystems are vulnerable and complex, the impact 

through recreation on a single element may result, eventually, in effects on multiple components 

(Hammitt and Cole 1998). The lack of impact on recreation on the one hand thus may put the 

support for investments under pressure, but at the same time indicates that lower amounts of 

investments are needed for the conservation as recreation does not take place, generally 

speaking, at the ecologically valuable locations.  
 

The cultural-historical value, on the contrary, seems to be important for the consumer’s 

destination choice. The number of monuments signals the distinctiveness of each municipality’s 

non-urban landscape, and the estimated coefficient confirms that the consumer prefers locations 

for nature-based recreation which possess such distinctiveness. This shows that investing in the 

conservation of the outlook of the non-urban environment may have a payoff in terms of 

recreation expenditures. 

 

2.5.3 A comparison with the standard discrete choice model 

Scenic beauty and cleanliness are two factors that are expected to influence consumers’ 

destination choices for outdoor recreation trips. Unfortunately, however, these factors are barely 

measurable, and thus remain unobserved to the analyst. There is reasonable belief that such 

unobserved attributes are also correlated with the travel distance, which induces an omitted 

variables bias for the estimated parameters, and thus biases welfare calculations. Consumers may 

choose a residence given the quality of recreation sites in the vicinity of the residence, and the 

national and local authorities may be inclined to focus on the appropriation (and conservation) of 

sites close to densely populated residential areas. The method we have applied in the previous 

sections provides a correction for this problem, but is there really a problem? 
 

Whether such omitted variables bias really occurs is easily determined with the estimation of a 

traditional discrete choice model, which is what we discuss here. Instead of including an 
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alternative-specific constant term and estimating the model in two steps, here we estimate a 

typical nested logit model, in one step. The utility function is: 
 

 𝑉𝑛𝑖 = ∑ 𝛽0𝑞𝐻𝑞𝑖
𝑄
𝑞=1 + ∑ (∑ 𝛽𝑚𝑞(𝑍𝑚𝑛 − �̅�𝑚)𝑀

𝑚=1 )𝐻𝑞𝑖
𝑄
𝑞=1 + 𝛾0𝑖𝑙𝑛(𝐷𝑛𝑖) + ∑ 𝛾𝑚𝑖(𝑍𝑚𝑛 − �̅�𝑚)𝑀

𝑚=1 𝑙𝑛(𝐷𝑛𝑖), (2.10) 
 

in which all terms are as in the main sections. Table 2.7 provides the estimates of the tourist-

region nesting structure, which suggests some general conclusions. First of all, the absolute value 

of the travel distance parameter is smaller than before. This decrease amounts to almost 6 per 

cent, which confirms that ignoring the possibility of travel distance endogeneity may lead to 

substantial biases in welfare calculations. The decrease in the absolute value of the coefficient is 

no surprise. Murdock (2006) reports a similar effect for the traditional choice model, and argues 

that the unobserved characteristics cause the error term to explain the additional variation in the 

observed choices, and at the same time scale down the travel distance parameter.  
 

The cross-effects of the consumer characteristics and landscape amenities are subject to minor 

and at most modest changes, and some of the coefficients are now insignificant instead of 

significant. The absolute values of the amenity mean effects are lower than those estimated in the 

second step of the proposed model. The significance level of the variables, however, remains the 

same. This has to do with the lower standard errors that the traditional discrete choice model 

yields. Murdock (2006) uses Monte Carlo simulations to show that unobserved attributes tend to 

bias the standard errors downwards in the traditional discrete choice model. The ecological 

quality variable is in this model statistically significant, which provides further evidence that the 

two-step approach produces thoroughly different estimation results. The absolute values of all 

other mean effects are however lower than in the two-step model, suggesting that 

underestimation of the welfare effect is possible with standard discrete choice models. 

 

2.5.4 The marginal willingness-to-travel for the landscape amenities 

The marginal willingness-to-travel (WTT) tells us how many additional kilometres a consumer is 

willing to travel for outdoor recreation whenever a destination changes its supply of attribute 𝑞 

by some amount. This measure provides policymakers with information on how much the 

attractiveness of their municipality will change given a new level of supply, and it is up to the 

policymakers whether the costs of this change are less than the potential additional value of the 

landscape and its facilities. Recall that, in the estimated model, the utility  𝑉𝑛𝑖  attached to a 

particular destination is a function of the recreational, natural, and cultural-historical qualities 

that its landscape possesses (𝐻𝑞𝑖), and the distance that must be travelled to get to the location 

(𝐷𝑛𝑖). Now consider the change in utility that results from small changes in one of these 

attributes (𝑞) and travel distance. Using the symbol 𝑑 for small changes, we can write: 
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Table 2.7: The standard discrete choice nested logit model estimates (tourist-region nesting structure) 

 𝛾𝑚𝑒𝑎𝑛 𝑚𝑠𝑖𝑛𝑔𝑙𝑒 𝑚𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛 𝑚𝑎𝑔𝑒26−50 𝑚𝑎𝑔𝑒51−99 𝑚𝑡𝑒𝑚𝑝 𝑚𝑛𝑜𝑛𝑛𝑎𝑡𝑖𝑣𝑒 𝑚ℎℎ𝑖𝑛𝑐𝑜𝑚𝑒 𝑚𝑢𝑟𝑏𝑎𝑛 

𝑞𝑙𝑜𝑔𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 -2.026 *** 

(0.016) 

0.052 

(0.030) 

-0.098 *** 

(0.028) 

-0.035 

(0.028) 

-0.041 

(0.031) 

0.160 *** 

(0.017) 

0.009 

(0.033) 

-0.001 

(0.010) 

0.110 *** 

(0.022) 

𝑞𝑛𝑜𝑛𝑢𝑟𝑏𝑎𝑛  0.365 *** 

(0.031) 

-0.205 ** 

(0.098) 

0.045 

(0.084) 

-0.112 

(0.079) 

-0.144 

(0.089) 

-0.036 

(0.047) 

0.073 

(0.113) 

0.035 

(0.035) 

0.175 *** 

(0.064) 

𝑞𝑑𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦  0.688 ***  

(0.097) 

0.238 

(0.164) 

-0.099 

(0.149) 

-0.109 

(0.148) 

-0.449 *** 

(0.163) 

0.030 

(0.084) 

0.221 

(0.181) 

-0.033 

(0.050) 

0.054 

(0.109) 

𝑞𝑒𝑐𝑜𝑙𝑜𝑔𝑖𝑐𝑎𝑙  0.322 *** 

(0.069) 

0.164 

(0.211) 

0.023 

(0.180) 

-0.196 

(0.178) 

0.203 

(0.196) 

0.254 ** 

(0.109) 

-0.226 

(0.221) 

0.029 

(0.080) 

-0.321 ** 

(0.138) 

𝑞𝑚𝑜𝑛𝑢𝑚𝑒𝑛𝑡𝑠  0.091 *** 

(0.035) 

0.217 ** 

(0.106) 

0.002 

(0.102) 

0.061 

(0.099) 

0.018 

(0.117) 

-0.095 

(0.056) 

-0.313 ** 

(0.122) 

0.030 

(0.037) 

0.072 

(0.076) 

Note: each cell contains the coefficient and standard error, the latter in brackets.  ** and ***, respectively, denote the statistical significance of the 

coefficient at the 5% and the 1% level (2-tailed). The reference category for the group of variables 𝑚𝑠𝑖𝑛𝑔𝑙𝑒  and 𝑚𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛 is  𝑚𝑛𝑜𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛 (meaning, 

respondent is member of a household without children aged younger than 12 years-old), while 𝑚𝑎𝑔𝑒26−50 and 𝑚𝑎𝑔𝑒51−99 have 𝑚𝑎𝑔𝑒0−25  as the 

reference. The log-likelihood of the first-step NL estimation equals -15805.027. 
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𝑑𝑉𝑛𝑖 =
𝜕𝑉𝑛𝑖

𝜕𝑞
𝑑𝑞 +

𝜕𝑉𝑛𝑖

𝜕𝐷
𝑑𝐷.         (2.11) 

 

The trade-off that the consumer is willing to make between some landscape amenity and travel 

distance equals the change in distance that compensates the consumer in utility for the change in 

value of this particular landscape amenity. With full compensation, utility remains constant 

(thus, 𝑑𝑉𝑛𝑖 = 0), which allows for rewriting (2.11) as: 
 

𝑑𝐷 = (−
𝜕𝑉𝑛𝑖

𝜕𝑞
  

𝜕𝑉𝑛𝑖

𝜕𝐷
⁄ ) 𝑑𝑞.         (2.12) 

 

The terms inside brackets in (2.12) provide the marginal rate of substitution between destination 

landscape amenity 𝑞 and travel distance. The marginal willingness-to-travel can be recovered 

using (2.5) and (2.6), which we rewrite as: 
 

𝑉𝑛𝑖 = ⋯ + (𝛽0𝑞 + ∑ 𝛽𝑚𝑞(𝑍𝑚𝑛 − �̅�𝑚)𝑀
𝑚=1 )𝑞 + (𝛾0𝑖 + ∑ 𝛾𝑚𝑖(𝑍𝑚𝑛 − �̅�𝑚)𝑀

𝑚=1 ) ln 𝐷𝑛𝑖 …, (2.13) 
 

where all terms not related to particular attribute 𝑞 or the travel distance have been ignored. The 

two partial derivatives can now be computed as: 
 

𝜕𝑉𝑛𝑖

𝜕𝑞
= (𝛽0𝑞 + ∑ 𝛽𝑚𝑞(𝑍𝑚𝑛 − �̅�𝑚)𝑀

𝑚=1 );       (2.14) 

𝜕𝑉𝑛𝑖

𝜕𝐷
=

1

𝐷𝑛𝑖
(𝛾0𝑖 + ∑ 𝛾𝑚𝑖(𝑍𝑚𝑛 − �̅�𝑚)𝑀

𝑚=1 ).       (2.15) 
 

Using these partial derivatives, we can compute the willingness-to-travel for consumers with any 

combination of characteristics. Of course, getting to the marginal WTT is simplest for the 

average consumer:  

−
𝜕𝑉𝑛𝑖

𝜕𝑞
  

𝜕𝑉𝑛𝑖

𝜕𝐷
⁄ = −𝐷𝑛𝑖

𝛽0𝑞

𝛾0𝑖
 .         (2.16) 

 

The computation for those consumers with characteristic 𝑚 merely requires the inclusion of the 

cross-effects. Using sample means for the travel distance (in this case, 14.986 kilometres), we 

calculate the marginal WTT for the significant landscape amenities and relevant cross-effects. 

Table 2.8 provides the results for these calculations, for all three nesting structures applied in this 

paper. The value of 0.361 implies that the average consumer is willing to travel 361 additional 

metres for a destination that supplies an additional amount of 10 square kilometres of non-urban 

land, with nesting by tourist regions. Given the average of 70 square kilometres of non-urban 

land per municipality, the WTT values for non-urban land supply are not particularly large. 
 

The marginal willingness-to-travel for an increase in diversity of 0.25 is however a bit higher, 

especially for the urban-agglomeration residents. Although the unit of measurement for the 

landscape diversity appears to differ to that of non-urban area size, the projected increases are 

actually comparable in relation to their respective mean values, and thus municipalities are able 

to attract a greater group of users with an increase in the landscape diversity. Naturally, we have 

assumed that the change in diversity (non-urban land) is not the result of (does not result in) a 
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change in non-urban land (diversity), otherwise we would require an alternative calculation of 

the marginal WTT. Given the positive values found here, we can however conclude that the 

increase would probably be higher if the right policy decisions are taken. In addition, there seems 

to be (economic) potential for municipalities around urban agglomerations to ameliorate their 

landscape. 
 

Table 2.8: The marginal willingness-to-travel (WTT) for the statistically significant amenities 

Amenity Change in amenity value Marginal willingness-to-
travel 

𝑞𝑛𝑜𝑛𝑢𝑟𝑏𝑎𝑛 (𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑐𝑜𝑛𝑠𝑢𝑚𝑒𝑟) 10 km2 0.361 

𝑞𝑑𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦 (𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑐𝑜𝑛𝑠𝑢𝑚𝑒𝑟) 0.25 1.367 

𝑞𝑚𝑜𝑛𝑢𝑚𝑒𝑛𝑡𝑠 (𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑐𝑜𝑛𝑠𝑢𝑚𝑒𝑟) 5 0.097 

𝑞𝑑𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦 (𝑢𝑟𝑏𝑎𝑛−𝑎𝑔𝑔𝑙𝑜𝑚𝑒𝑟𝑎𝑡𝑖𝑜𝑛 𝑟𝑒𝑠𝑖𝑑𝑒𝑛𝑡) 0.25 1.821 

Note: the marginal willingness-to-travel is denoted in kilometres. The unit of measurement describes the 
considered increase per amenity. 

 

2.5.5 Robustness analysis 

The robustness section discusses two potential problems. First, there is the researcher-assigned 

nesting structure. Kling and Thomson (1996) have shown that welfare estimates can be sensitive 

to alternative specifications of the nesting. Therefore, this section applies two other structures, 

both with a lower number of nests. The second robustness check relates to the travel distance 

assigned to the destination in the own municipality. The chapter has assumed a distance of 2.5 

kilometres, but there are concerns that the welfare estimations may change heavily because of 

this choice. Therefore, this section considers two other travel distances for the trips in the own 

municipality. 
 

We start with the two other nesting structures. The first structure nests municipalities with 

respect to another administrative division, in this case at the province level. Appendix 2.C shows 

the new nesting graphically. The use of this structure is motivated by the fact that responsibility 

for the landscape lies to a great extent in the hands of the provinces in the Netherlands. The 

national government designs a set of rules, and, although there are nationwide conservation 

organisations as the National Forestry Service (Staatsbosbeheer, publicly financed) and the 

Association for the Preservation of Nature Monuments (Vereniging Natuurmonumenten, 

privately financed), most of the conservation is coordinated by the 12 province-level 

organisations (Gerritsen et al. 2009). We suggest that unobserved correlations between the 

alternatives located in the same province can arise because of policy differences, which may 

affect the consumer’s behaviour.  
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The second structure involves nesting with respect to the dominant landscape type, and is also 

reported graphically in Appendix 2.C. A landscape type is a spatial unit whose content shares its 

physical habitude (in terms of relief, soil, and water), a cultivation history, and/or typical spatial 

disposition of landscape elements (Statistics Netherlands et al. 2003). The Netherlands has nine 

dominant types of landscape (Ministry of Agriculture, Nature, and Fishery 1992), and it seems 

reasonable that consumers evaluate destinations on the basis of their soil type, as each type 

accommodates certain types of nature-based recreation more easily than others. This is, in some 

ways, in accordance with the tourist-region nesting structure specified earlier (which also largely 

involves nesting with respect to soil type), but this specification is geographically less detailed. 

Appendix 2.C lists the statistics of both nesting structures, provides the estimates of the first-step 

nested logit model, and shows the value of the alternative-specific constants graphically. 
 

The coefficients in the first stage of the estimation procedure do not alter massively with the 

alternative nesting structures. The coefficient for the travel distance increases in absolute value 

with the nesting by province, and the cross-effects change value for some percentages. In the 

case of nesting by province, some of the nesting parameters (4 out of 12) move outside the range 

consistent with utility maximisation, and are therefore restricted to be equal to 1. The landscape-

type nesting structure yields 8 of the 9 nesting parameters in the proper range. 

 

Table 2.9: The second-step OLS mean indirect utilities (other nesting structures) 

Nesting by province Nesting by landscape type 

Attribute Coefficient S.E. Attribute Coefficient S.E. 

𝑞𝑛𝑜𝑛𝑢𝑟𝑏𝑎𝑛  0.572 *** 0.077 𝑞𝑛𝑜𝑛𝑢𝑟𝑏𝑎𝑛  0.665 *** 0.074 

𝑞𝑑𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦  0.951 *** 0.165 𝑞𝑑𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦  0.792 *** 0.159 

𝑞𝑒𝑐𝑜𝑙𝑜𝑔𝑖𝑐𝑎𝑙  0.562 ** 0.279 𝑞𝑒𝑐𝑜𝑙𝑜𝑔𝑖𝑐𝑎𝑙  0.440 0.268 

𝑞𝑚𝑜𝑛𝑢𝑚𝑒𝑛𝑡𝑠  0.240 ** 0.115 𝑞𝑚𝑜𝑛𝑢𝑚𝑒𝑛𝑡𝑠  0.271 ** 0.111 

𝑞(𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡) -3.016 *** 0.274 𝑞(𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡) -2.238 *** 0.264 

Adjusted R2  0.287 Adjusted R2  0.318 

No. of observations  425 No. of observations  425 

Note: the asterisks (** and ***) denote, respectively, the statistical significance at the 5% and the 1% level. 

 

The second-stage OLS regressions, whose estimates are listed in Table 2.9, reproduce the results 

of the previous nesting specification fairly well. The coefficients for the area size of non-urban 

land and landscape diversity are reasonably comparable to the tourist-region classification, and 

the indicator for the cultural-historical value is statistically significant at the 5% level for both 

nesting structures. The nesting by landscape type considers the cultivation history of a region 

more centrally in its classification of municipalities, and similar cultivation strategies yield 

landscapes (and, quite likely, objects placed in the landscape) that share the same identity, so the 
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coefficient does not surprise. The most surprising difference is in the statistical significance of 

the natural quality indicator with the nesting by province. Since the latter coefficient is just 

within the bounds of statistical significance and the other two nesting structures produce clearly 

insignificant coefficients, we argue that the results are fairly robust, surely for the other 

landscape values. This also holds when we consider the marginal willingness-to-travel for these 

two nesting structures opposed to the values found in the previous section. The WTT values 

found here, and reported in Table 2.10, are fairly equal to those with the tourist-region nesting 

structure, although we note that other projected changes may increase the difference between the 

values found per nesting structure. 

 

The second robustness check is for the choice of the intra-municipal travel distance. Even though 

we have motivated the choice for 2.5 kilometres with the average radius in the municipality and 

is a good proxy, there might still be concerns over the influence the distance chosen has on the 

first- and second-step estimates, as well as the welfare estimates that eventually result from these 

models. Therefore, we estimate the same models with 50% less and 50% more travel distance for 

the intra-municipal trips. The municipalities are nested with respect to the tourist region 

classification again, and Table 2.11 presents the estimates of the first-step nested logit model. 

Appendix 2.D reports the inclusive value coefficients and the second-step OLS regression 

estimates, and shows that the statistical significance as well as the magnitude of the explanatory 

variables’ mean effects are comparable to those with an assumed travel distance of 2.5 

kilometres. There is thus robustness in this part of the model. The magnitude of the travel  

distance parameters however alters considerably with the assumed travel distance. Naturally, this 

will have some effect on the welfare estimates. 

 

Table 2.10: The marginal willingness-to-travel (WTT) for the statistically significant amenities 

 Nesting by 
province 

Nesting by 
landscape type 

Amenity Change in amenity 
value 

Marginal willingness-to-travel 

𝑞𝑛𝑜𝑛𝑢𝑟𝑏𝑎𝑛 (𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑐𝑜𝑛𝑠𝑢𝑚𝑒𝑟) 10 km2 0.389 0.463 

𝑞𝑑𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦 (𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑐𝑜𝑛𝑠𝑢𝑚𝑒𝑟) 0.25 1.618 1.379 

𝑞𝑚𝑜𝑛𝑢𝑚𝑒𝑛𝑡𝑠 (𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑐𝑜𝑛𝑠𝑢𝑚𝑒𝑟) 5 0.082 0.094 

𝑞𝑑𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦 (𝑢𝑟𝑏𝑎𝑛−𝑎𝑔𝑔𝑙𝑜𝑚𝑒𝑟𝑎𝑡𝑖𝑜𝑛 𝑟𝑒𝑠𝑖𝑑𝑒𝑛𝑡) 0.25 2.084 1.858 

Note: the marginal willingness-to-travel is denoted in kilometres. The unit of measurement describes the 
considered increase per amenity. 
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Table 2.11: The first-step nested logit model estimates (other intra-municipal travel distances) 

 𝛾𝑚𝑒𝑎𝑛 𝑚𝑠𝑖𝑛𝑔𝑙𝑒 𝑚𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛 𝑚𝑎𝑔𝑒26−50 𝑚𝑎𝑔𝑒51−99 𝑚𝑡𝑒𝑚𝑝 𝑚𝑛𝑜𝑛𝑛𝑎𝑡𝑖𝑣𝑒 𝑚ℎℎ𝑖𝑛𝑐𝑜𝑚𝑒 𝑚𝑢𝑟𝑏𝑎𝑛 

Low intra-municipal travel distance (1.25 kilometres) Log-likelihood: -14348.085 

𝑞𝑙𝑜𝑔𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 -1.843 *** 

(0.017) 

0.022 

(0.031) 

-0.083 *** 

(0.028) 

0.005 

(0.029) 

-0.003 

(0.031) 

0.121 *** 

(0.016) 

-0.010 

(0.033) 

-0.009 

(0.010) 

0.175 *** 

(0.027) 

𝑞𝑛𝑜𝑛𝑢𝑟𝑏𝑎𝑛 - -0.281 ** 

(0.119) 

0.045 

(0.107) 

-0.148 

(0.098) 

-0.229 ** 

(0.113) 

0.003 

(0.058) 

0.023 

(0.138) 

0.034 

(0.047) 

0.076 

(0.085) 

𝑞𝑑𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦 - 0.274 

(0.201) 

-0.088 

(0.184) 

-0.098 

(0.182) 

-0.456 ** 

(0.203) 

0.014 

(0.102) 

0.296 

(0.224) 

-0.010 

(0.060) 

0.022 

(0.150) 

𝑞𝑒𝑐𝑜𝑙𝑜𝑔𝑖𝑐𝑎𝑙 - 0.265 

(0.250) 

-0.015 

(0.213) 

-0.205 

(0.207) 

0.324 

(0.236) 

0.287 ** 

(0.129) 

-0.260 

(0.267) 

0.017 

(0.097) 

-0.344 ** 

(0.174) 

𝑞𝑚𝑜𝑛𝑢𝑚𝑒𝑛𝑡𝑠 - 0.274 ** 

(0.132) 

0.011 

(0.128) 

0.005 

(0.119) 

-0.061 

(0.142) 

-0.200 *** 

(0.070) 

-0.300 

(0.155) 

0.062 

(0.048) 

0.134 

(0.108) 

High intra-municipal travel distance (3.75 kilometres) Log-likelihood: -15307.584 

𝑞𝑙𝑜𝑔𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 -2.338 *** 

(0.025) 

0.033 

(0.041) 

-0.140 *** 

(0.037) 

-0.043 

(0.037) 

-0.035 

(0.040) 

0.182 *** 

(0.021) 

-0.006 

(0.044) 

-0.008 

(0.013) 

0.167 *** 

(0.034) 

𝑞𝑛𝑜𝑛𝑢𝑟𝑏𝑎𝑛 - -0.210 ** 

(0.104) 

0.054 

(0.094) 

-0.103 

(0.088) 

-0.192 

(0.100) 

-0.011 

(0.052) 

0.059 

(0.125) 

0.016 

(0.038) 

0.308 *** 

(0.078) 

𝑞𝑑𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦 - 0.354 ** 

(0.178) 

-0.121 

(0.158) 

-0.158 

(0.159) 

-0.429 ** 

(0.176) 

0.104 

(0.090) 

0.139 

(0.196) 

-0.037 

(0.053) 

0.580 *** 

(0.140) 

𝑞𝑒𝑐𝑜𝑙𝑜𝑔𝑖𝑐𝑎𝑙 - 0.124 

(0.218) 

-0.017 

(0.186) 

-0.143 

(0.182) 

0.239 

(0.205) 

0.224 ** 

(0.113) 

-0.197 

(0.232) 

0.044 

(0.085) 

-0.665 *** 

(0.154) 

𝑞𝑚𝑜𝑛𝑢𝑚𝑒𝑛𝑡𝑠 - 0.287 *** 

(0.112) 

0.012 

(0.108) 

0.042 

(0.101) 

0.014 

(0.121) 

-0.117 ** 

(0.059) 

-0.228 

(0.132) 

0.038 

(0.040) 

0.092 

(0.092) 

Note: each cell contains the coefficient (standard error). ** and ***, respectively, denote the statistical significance at the 5% and the 1% 

level (2-tailed). The reference category for the group of variables 𝑚𝑠𝑖𝑛𝑔𝑙𝑒 and 𝑚𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛 is  𝑚𝑛𝑜𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛, while 𝑚𝑎𝑔𝑒26−50 and 𝑚𝑎𝑔𝑒51−99 have 

𝑚𝑎𝑔𝑒0−25  as the reference category.  
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Table 2.12 reports the WTT estimates for the average consumer of the three statistically 

significant landscape amenities had we applied another intra-municipal travel distance, both 

with the tourist-region nesting structure applied. The model with a lower intra-municipal 

travel distance yields a higher WTT for all characteristics, although only marginally so for 

the area size of the non-urban land. Strikingly, the model with a higher intra-municipal travel 

distance has a higher WTT for the area size of the non-urban land. The mean effect of non-

urban land thus fully compensates the lower travel distance coefficient of this model. What 

strikes most with these alternate WTT estimates is that the discrepancy with the model that 

assumes an intra-municipal travel distance of 2.5 kilometres is generally modest. The welfare 

estimates of the standard discrete choice model actually produce a larger divergence. The 

standard discrete choice model underestimates the WTT for all amenities in comparison to 

the two-step model of Murdock (2006), which suggests that, although the assigned travel 

distance matters to some extent, the application of the two-step method is far more important 

for the consistency of the welfare estimates. 
 

Table 2.12: The marginal willingness-to-travel (WTT) for the statistically significant 
amenities 

 Standard 
discrete 
choice 
model 

Low intra-
municipal 

travel 
distance 

High intra-
municipal 

travel 
distance 

Amenity Change in amenity 
value 

Marginal willingness-to-travel 

𝑞𝑛𝑜𝑛𝑢𝑟𝑏𝑎𝑛 (𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑐𝑜𝑛𝑠𝑢𝑚𝑒𝑟) 10 km2 0.270 0.362 0.421 

𝑞𝑑𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦 (𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑐𝑜𝑛𝑠𝑢𝑚𝑒𝑟) 0.25 1.272 1.801 1.251 

𝑞𝑚𝑜𝑛𝑢𝑚𝑒𝑛𝑡𝑠 (𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑐𝑜𝑛𝑠𝑢𝑚𝑒𝑟) 5 0.034 0.120 0.080 

Note: the marginal willingness-to-travel is denoted in kilometres. The unit of measurement describes the 
considered increase per amenity. 

 

2.5.6 Policy and the location of recreational hotspots in the Netherlands 

The previous sections have examined which landscape characteristics the Dutch consumers 

value for nature-based recreation trips. This section considers how these model estimates 

correspond with Dutch recreational policy, more specifically with the provision of a number 

of sites that could be considered as recreational hotspots. Do the model estimates predict the 

real-life location of these sites correctly? First there is a need to establish which sites we 

consider as hotspots here. The government has provided many high-quality recreational sites 

outside the urban confines. Some share of the budget is reserved, for instance, for the 

provision and conservation of National Parks. These parks, on the territory of 62 

municipalities, are generally privately-owned, but the national government subsidises and 

regulates them extensively, in accordance with guidelines provided by the International 

Union for the Conservation of Nature (IUCN). The parks have three general functions: 1. the 

preservation of valuable nature; 2. education; and 3. recreation. The recreational amenities in 
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the park are usually of top quality, and these sites can easily be considered as a hotspot. 

Except for National Park De Hooge Veluwe, the National parks do not charge an admission 

fee. 
 

Another type of site that we consider as a hotspot is the urban-rural-fringe recreation site. The 

high concentration of consumers in especially the Western provinces of the Netherlands has 

encouraged the government in the past to provide high-quality sites on the fringes of urban 

agglomerations. These sites aim to fulfill the needs of the urban consumer, and ensure at the 

same time that urban agglomerations do not grow too close to each other. This policy 

measure, the Recreation around the City program (here abbreviated as RodS), has adjusted or 

created recreation sites on the territory of 50 municipalities. The municipalities that are 

involved are highlighted in red in the right panel of Figure 2.2, whereas the left panel 

highlights the municipalities with (some part of) a National Park on their territory. 

Policymakers are likely to take the quality of each municipality’s nature-based recreation 

sites into account for the location decision, which makes the designation of both types of sites 

endogenous. Given their aims and functions, National Parks can be reasonably expected to be 

located in municipalities with a high level of supply, diversity, as well as ecological content, 

while urban-rural-fringe sites are probably located in those municipalities mostly without all 

of these amenities.  
 

Figure 2.2: The location of the nature-based recreational hotspots across the Netherlands 

Municipalities with National Parks Municipalities with RodS sites 

  

 

The second-step OLS regression, here of the tourist-region nesting structure, allows for the 

investigation of this issue. First of all, we can compare the value of the alternative-specific 
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constants of destinations with and without these hotspots. Secondly, we can compare the 

presence of the individual components that we have regressed to the alternative-specific 

constant in the second step. Thirdly, and lastly, we can relate the size of the regression 

residual to the presence of these sites in municipalities. Table 2.13 displays all these results. 
 

Table 2.13 shows that the municipalities with some part of a National Park within their 

borders have, on average, a higher value for the alternative-specific constant than those 

municipalities which do not have a National Park within their borders. The destinations with 

a National Park also clearly differ with respect to the presence of the individual landscape 

components from those destinations without National Parks. Especially the area size of the 

non-urban land and the area size of the land with an ecological indication is much greater in 

municipalities with a National Park, for the latter indicator (on average) even by as much as 

five times. It appears that the National Parks are thus designated in areas with prominent 

ecological value, which complies with the functions of these parks. The municipalities with 

and without a National Park do not differ as much in terms of landscape diversity and the 

number of listed national monuments, which however confirms again that locations with high 

levels of ecological quality are not necessarily diverse. The comparison of municipalities 

with and without RodS sites yields comparable results, but in the other direction. The 

municipalities with RodS sites generally lack both non-urban land and land with an 

ecological indication. The landscape diversity and the number of monuments is again fairly 

equal for locations with and without these sites. 
 

Table 2.13: The presence of recreational hotspots and the value of landscape amenities 

 National Park RodS site 

 Present Absent Present Absent 

 Mean S.D. Mean S.D. Mean S.D. Mean S.D. 

𝛿𝐴𝑆𝐶  0.093 0.838 -0.806 0.950 -1.380 0.779 -0.590 0.973 

𝑞𝑛𝑜𝑛𝑢𝑟𝑏𝑎𝑛  1.121 0.817 0.651 0.623 0.317 0.321 0.768 0.689 

𝑞𝑒𝑐𝑜𝑙𝑜𝑔𝑖𝑐𝑎𝑙  0.253 0.382 0.052 0.110 0.020 0.054 0.088 0.198 

𝑞𝑑𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦  1.729 0.285 1.557 0.293 1.613 0.319 1.577 0.295 

𝑞𝑚𝑜𝑛𝑢𝑚𝑒𝑛𝑡𝑠  0.508 0.523 0.347 0.373 0.299 0.347 0.379 0.407 

𝜉𝑟𝑒𝑠𝑖𝑑𝑢𝑎𝑙  0.302 0.738 -0.087 0.843 -0.505 0.687 0.028 0.838 

 

We can also relate the size of the regression residual to the presence of these sites. We expect 

that the average residual is higher for the municipalities with a National Park than for those 

municipalities without a National Park, because of the outdoor recreation attributes that 

remain unobserved in the model. An inspection of the average residual confirms our a priori 

belief. A similar comparison of the regression residual is possible for the municipalities with 

and without RodS sites. We expected that the average residual is lower for the municipalities 

with RodS sites, as unobserved attributes such as skyline disturbance may have an impact. 

The results show that the average residual is indeed lower for the municipalities with RodS 
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sites. This outcome persists when we compare the average residual of the municipalities with 

RodS sites to the average residual of the municipalities without RodS sites that are at the 

same time adjacent to the municipalities enrolled in the national authorities’ Big Cities 

Program (GSB).37 The difference in the average residual is almost identical to that of the 

former comparison, when all the municipalities without RodS sites were considered. 
 

These two types of recreational hotspots in the Netherlands (National Parks and RodS sites) 

thus appear to be located in the municipalities for which these policies are intended, and thus 

Dutch recreational planning policy fulfils its aims. Future plans should also aim to improve 

accessibility for those who lack high-quality opportunities for recreation in the proximity of 

their residence. New designations of the National Park status can, on top of that, increase the 

opportunities for nature recreation as more budget will be allocated to the location, and 

safeguard the preservation of valuable nature.  

 

2.6 Conclusion 

This chapter has investigated what drives consumers to choose for particular destinations in 

the execution of nature-based outdoor recreation trips. The results indicate that different 

kinds of attributes matter to the consumer. We have tested indicators of the qualities that are 

present in the landscape, and which the national and local authorities aim to protect, such as 

the landscape’s ecological and cultural-historical value, and adapt, such as the landscape’s 

composition. The analysis shows that the landscape area size variable is highly significant 

and signed positively, which complies with the prior beliefs that the consumer values 

destinations that are larger in size as the effect of skyline disturbance is minimised in their 

case. The composition of landscape also matters, as the measure of landscape diversity 

shows. The probability of choice grows with the increasing diversity of the landscape, which 

helps to explain why, for example, the monotonous scenery of the Green Heart in the middle 

of Randstad Holland is valued rather low. The combination of these findings indicates that 

the local authorities are perhaps able to increase the attractiveness of their municipality with 

the right policy measures taken. Providing elements of landscape types that are not 

overwhelmingly present yet may offset the potential losses to the consumer caused by an 

urban expansion. Based on the estimates, we have calculated the marginal willingness-to-

travel for a (comparable) change in the supply of both these attributes, and have shown that 

consumers respond more decisively to changes in the landscape’s diversity than to changes in 

the landscape’s area size. 
 

The presence of cultural heritage also raises the probability that the consumer chooses for a 

destination, which justifies the investments in the preservation of cultural heritage in outdoor 

areas, as these are likely to reap external benefits. The ecological quality indicator produces 

an unexpected result. The destination’s ecological quality, measured as the size of land with 

                                                      
37 The GSB is a policy program which focuses on the improvement of numerous aspects typically under 

pressure in urban agglomerations, such as employment, infrastructure, and safety. 
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an indication of ecological significance, does not significantly explain the destination choice 

for nature-based recreation, which contradicts the findings of some earlier publications on 

outdoor activity trips. This finding is robust for the nesting by landscape type, and thus there 

seems to be room for separate policies on recreation and conservation. Recreation does not 

need to take place at the sites that are of ecological value, which helps to relieve the pressures 

on threatened locations and thus simplifies the conservation of these areas. However, if such 

a decision is taken, it also implies that more land will be excluded from alternative uses to 

accommodate the recreational needs of the consumers, which in times of land scarcity raises 

urban land prices. 
 

On the methodological side, this chapter establishes that the two-step model of Murdock 

(2006) provides a viable solution to the travel cost or travel distance endogeneity that might 

show up in recreation demand models. The estimates in this chapter show that the travel 

distance parameter is biased when not taking into account this possibility of endogeneity, and 

leads to a distortion of the welfare estimates (although marginal in this particular case).  
 

The chapter could be enriched with some extensions. First of all, it now considers each listed 

national monument beyond the urban confines to have an equal value, whereas some 

monuments (e.g. castles, defence walls, and perhaps sluices) may be worth more to the 

consumer than other monuments (e.g. traditional farmhouses). On the methodological side, 

the discrete choice literature stresses the use of mixed logit because of its applicability of 

random taste variation and unrestricted substitution patterns (see, e.g., Train 2009). The 

implementation of mixed logit could also enrich this analysis.  
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3 
What attracts the consumer participating in 

urban recreation to an agglomeration?  
 

 

 

3.1 Introduction38 

Many agglomerations invest heavily in urban amenities as they believe this will stimulate the 

local economy, which has also been endorsed by the urban economics literature (see e.g. 

Glaeser et al. 2001; Clark et al. 2002). Urban amenities provide job market opportunities to 

the local resident, and as employment grows the local economy is further stimulated. Public 

investments in amenities thus catalyse a chain of growth, and as the population density 

eventually increases when more and more jobs become available, the set of urban amenities 

is eventually also likely to expand with the provision of e.g. music halls, museums, cinemas, 

and theatres. The local agglomeration’s market only continues to function if the consumer is 

willing to expend on the urban amenities of the agglomeration. The presence of workers close 

to the market guarantees that the urban amenities will always generate some revenues, but 

many local authorities are also seeking other ways to increase the revenue of their 

agglomeration’s amenities. One such method is to attract visitors from close-by 

agglomerations, but also other regions and even other countries. Day-trip recreation is very 

popular with the consumer. The mean per-person per-year number of day-trips is in the 

Netherlands for example approximately 55, and given the per-trip per-person expenditures 

that amount to an average of 12.80 euro it seems there is much to win for the local authorities 

(Statistics Netherlands 2012).39 60% of the Dutch municipalities have formally declared the 

intention of doing so with a local recreation-tourism policy directive, and many local 

consultative bodies have been instigated to assess in which way the local authorities can 

specifically contribute to the wants and needs of the local market (Chamber of Commerce 

2011). 

 

                                                      
38 This chapter is a continuation and adaptation of the paper by Van Loon et al. (2013), currently unpublished 

but presented (an earlier version of the same article) at the 52nd European Congress of the RSAI in Bratislava, 

August 2012. 
 

39 Day-trips are defined as a trip for recreation, for which the consumer leaves the residence at least two hours, 

without an overnight stay involved (Statistics Netherlands 2013b). 
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An agglomeration needs to have attractive amenities if the goal is to lure the consumer 

spending his or her income on their amenities. Local authorities have some strategies at their 

disposal to affect the quality as well as the number of opportunities in the agglomeration. 

First of all, the urban planning department decides for each area of the agglomeration which 

urban and non-urban functions will be present, and to what extent. Hence, the agglomeration 

could opt for the expansion of the area devoted to, for instance, recreational shopping or 

eating out in its spatial plans, thereby altering the profile of the agglomeration’s amenities 

and possibly attracting more visitors. Secondly, Brueckner et al. (1999) and Van Duijn and 

Rouwendal (2013) argue that the amount of cultural heritage affects the agglomeration’s 

attractiveness as residential location, which explains why the centre of Paris is deemed more 

attractive to reside at than downtown Detroit. The outlook of an agglomeration, as it appears, 

matters to consumers, and selective funding of local heritage projects might let the consumer 

consider an agglomeration as a residential location, thereby keeping the local market 

functioning. The funding of local heritage projects may however attract new visitors for 

recreation purposes as well. 
 

To assess which benefits each strategy accrues it is important to gain insight on the use value 

of an agglomeration’s amenities. The preservation costs of, for instance, the cultural heritage 

are usually easily distilled as the budget statements of each municipality are publicly 

available, but the benefits are generally less clear. The literature has some evidence available, 

though. Several studies have hinted that heritage objects are potential magnets that attract 

visitors to the agglomeration centres, but generally these studies either provide anecdotal 

evidence (see e.g. Robertson 1995, Litvin 2005) or limit the scope of the study to just one 

agglomeration (see e.g. Snepenger et al. 2003, Kemperman et al. 2009). The same holds for 

studies that focus on the area size effects, although Pozsgay and Bhat (2001) consider the 

recreation destination choice in a 7-million-resident metropolitan region. 
 

This chapter considers what factors specifically matter to the consumer for the participation 

in urban recreation. We consider recreational shopping, eating out, and bar and nightclub 

visits as urban recreation activities here. The study focuses on urban recreation in the 

Netherlands, which is an advantage as a substantial number of Dutch agglomerations date 

back to the 17th century (or even earlier) and possess a fair amount of cultural heritage. The 

study considers the destination choice across the entire country, and includes trips that endure 

at least two hours, which makes them compatible with the definition that Statistics 

Netherlands (2013b) uses for day-trips. 
 

The model this chapter utilises is similar to the model of the previous chapter: the two-step 

model of Murdock (2006) that allows for the bias-free estimation of the travel distance 

parameter. A difference is in the handling of the second step of the model. This chapter (also) 

presents an instrumental variables regression because of endogeneity concerns over the 

explanatory variables in the model, and moreover considers the introduction of individual 
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effects for the nests in the model. The analysis shows that the number of catering facilities, an 

indicator for the number of urban recreation opportunities in the agglomeration, is a 

statistically significant predictor of destination choice. The effect of cultural heritage is 

however less clear. The results seem to indicate that smaller agglomerations can make a 

difference with policies that guarantee the protection of its heritage. 
 

This chapter continues as follows. Section 3.2 presents the data and the explanatory variables. 

Section 3.3 provides greater detail on the model, and on the instruments chosen for the 

endogenous explanatory variables. Section 3.4 presents the estimates, the robustness analysis, 

as well as the welfare indicator that can evaluate dissimilar government strategies. Section 

3.5 concludes this chapter. 

 

3.2 Details of the application 

 

3.2.1 The data sample 

This chapter uses the Continuous Leisure Survey (NBTC-NIPO Research 2007), which is the 

two-yearly online survey on recreation behaviour that was discussed in the previous chapter 

as well.40 The database distinguishes no less than 113 recreation activities, but this chapter 

only focuses on those activities that we consider as urban recreation. This includes the 

activities that typically take place in the centre of agglomerations such as eating out, bar and 

nightclub visits, and recreational shopping. We include here those trips that endure at least 2 

hours, which results in 7,830 trips. Over 41% of the respondent sample undertakes at least 1 

urban recreation trip during the week of observation, and Table 3.1 provides some descriptive 

statistics for the trip sample. The non-native Dutch consumer undertakes more urban 

recreation trips than their presence in the Netherlands would predict – currently 

approximately 8% of the Dutch consumers is of non-native ancestry (Statistics Netherlands 

2013c), which is in line with the results of other studies (e.g. Shim and Gehrt 1996). 
 

The average travelled distance deserves some further notice. Of course, each respondent 

needs to travel dissimilar distances to arrive at the same alternative, as the residential location 

differs. We have computed the Euclidian distance between all pairs of municipalities in the 

Netherlands to account for this difference, and in the set of urban recreation trips the average 

distance travelled is almost 16 kilometres, which corresponds with 2.758 after applying the 

natural logarithm.41 Although the Euclidian distance always brings some bias we believe it 

suffices to represent the travel distance in the Netherlands, as road and railway density is high 

                                                      
40  As a reminder, the data is collected by NBTC (Dutch Bureau of Tourism and Conferences) and NIPO (Dutch 

Institute for Public Opinion – part of the TNS group). Each week a representative sample of 350 respondents is 

requested to register home-based, out-of-home recreational activities that start and end on the same day, for a 

period of seven days. Only one member per household registers its participation in such activities, and for each 

trip the respondent lists information such as the visited municipality, expenditures, travel party, activity type, 

and start and end time. 
41 We assume that the travel distance for the day trips that start and end in the municipality of residence is 5 

kilometres, which exceeds the assumed distance of the previous chapter.   
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throughout the entire country. Moreover, geological obstacles such as mountains are (almost) 

fully absent. The low average travel distance indicates that the consumer prefers locations 

close to the residence, even for the trips of potentially longer duration such as those in our 

sample. 
 

Table 3.1: Descriptive statistics of the respondents and variable definitions 

 Attribute Definition Mean S.D. 

𝑞𝑠𝑖𝑛𝑔𝑙𝑒𝑤𝑜𝑚𝑎𝑛 The respondent is single and female. 0.078 0.268 

𝑞𝑠𝑖𝑛𝑔𝑙𝑒𝑚𝑎𝑛  The respondent is single and male. 0.091 0.289 

𝑞𝑐ℎ𝑖𝑙𝑑0−11 The respondent is in a household with children <12 0.135 0.341 

𝑞𝑐ℎ𝑖𝑙𝑑12−17 The respondent is in a household with children <18 

and >11 

0.402 0.490 

𝑞𝑛𝑜𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛 The respondent is in a household without children 0.294 0.456 

𝑞𝑛𝑜𝑛𝑛𝑎𝑡𝑖𝑣𝑒  The respondent has non-native ancestors 0.120 0.330 

𝑞𝑎𝑔𝑒26−50 The respondent’s age is at least 26 and at most 50 0.404 0.491 

𝑞𝑎𝑔𝑒51−99 The respondent’s age is at least 51 and at most 99 0.317 0.465 

𝑞ℎℎ𝑖𝑛𝑐𝑜𝑚𝑒 The respondent’s annual household income 43.957 28.671 

𝑞𝑙𝑜𝑔𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒  The travel distance between the residence and 

destination 

2.758 27.930 

Note:  the first 8 variables are categorical variables. For the first 5 variables the category with 

respondents in a household with grown-up children is the reference, for the 6th variable the 

reference category is the category of respondents of Dutch native ancestry, and for the 7th and 8th 

variable the reference is respondents aged below 25. The respondent’s annual household income is 

denoted in 1,000s of euro’s, whereas the travel distance between the residence and destination is 

denoted with kilometres. 

 

The travel distance variable here is again equivalent to the price variable in conventional 

discrete choice models. Other prices are omitted from this chapter’s model. Whereas nature-

based recreation does not yield (significant) admission and/or on-site expenditures in many of 

the trips, urban recreation does. The data sample however does not allow for the construction 

of a reliable municipality-specific price index. Recreation expenditures, which were 

discussed earlier on in this section, cannot be regarded as price information, because the data 

does not share which commodities are bought and to what extent this was an obligation. The 

expenditure data however provides an insight into the value that these trips add to the 

economy. Table 3.2 shows that the average expenditure on food and beverages during urban 

recreation trips equals 36 euro, whereas expenditures on shop commodities amount to an 

average of 28 euro. Although these figures may seem modest at first as these involve trip 

totals and not per-person figures, if considered how many trips each consumer undertakes 

each year (as shown in Chapter 1) the relevance of urban recreation to the economy is clear. 

If the role of cultural heritage is significant and positive for urban recreation day-trips as 

well, the authorities have a clear incentive to conserve the quality of their heritage, as the 

heritage might induce positive externalities. When not properly taken care of, the 
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externalities brought to the economy through the cultural heritage may decrease, which has 

multiplier effects in the rest of the agglomeration’s, or even region’s, economy. 

 

Table 3.2: The mean urban-recreation trip expenditures 

Expenditure type Mean S.D. 

Admission 1.630 15.015 

Food and beverages 36.034 92.255 

Shop products 28.291 86.208 

Other 2.084 27.431 

Note:  the mean and standard deviation are denoted in euro. 

 

3.2.2  The agglomeration’s amenities  

The data sample does not provide information on the amenities of the alternatives in the 

choice set. Therefore we have assembled information on the amenities that are deemed 

relevant, from various resources. The model includes information on the supply of urban 

recreation opportunities, as well as the amount of cultural heritage in each municipality. 

Oppewal et al. (1997) and Teller and Reutterer (2008) argue the former is an important 

determinant of consumer destination choice, and we have the number of shops and number of 

catering facilities (i.e. restaurants, bars, lunchrooms, nightclubs) per municipality at our 

disposal (taken from the ABF Research Housing Monitor of 2008) to check upon their 

assertion. Table 3.3 however shows that the correlation between these two variables is almost 

perfect, and therefore our model will only include the number of catering facilities. The 

estimated coefficient subsequently refers to the combined effect of catering facilities and 

shops. 
 

The indicator for the cultural heritage requires some more clarification. There is no generally 

accepted definition for cultural heritage, which also complicates the choice of a sufficient 

indicator. Rizzo and Throsby (2006) argue that a broad group of tangible items (e.g. 

residences, religious buildings, archaeological sites, artworks, artefacts) as well as intangible 

items (e.g. traditions, customs, and beliefs) can qualify as cultural heritage. They moreover 

assert that an appropriate conceptualisation of heritage, from an economic point of view, is as 

capital. Heritage potentially has a high economic potential, as the heritage often has 

considerable scientific, historic, touristic, and also, if the authorities ensure that the heritage is 

well preserved, future use value (Ashworth and Voogd 1987). The database of the 

Netherlands Institute for Cultural Heritage (RCE 2012) provides a great opportunity, as the 

database has different types of cultural quality indicators. There are, for instance, 459 historic 

districts in the database. A historic district is an area with “groups of buildings that are of 

public interest because of their beauty, their spatial and structural coherence, their scientific 

value, and/or cultural-historical value” (The Monuments and Historic Buildings Act 1988). If 

an area gets indicated, the municipality is obligated to take measures that preserve the typical 
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character of the area, for which the municipality receives some government funding. Areas 

dating back to 1850 or earlier have been considered, while areas dating back to the period 

1850-1940 are now being reviewed. The fact that the period until 1850 has been covered is 

relevant for this analysis, as many Dutch agglomerations date back to the economically 

successful 17th century and some of these agglomerations have historical inner-cities. The 

analysis here includes all areas that have been given the status of historic district before the 

year 2008.42 Using the area assigned with the historic district status implies an emphasis on 

the real-estate component of the cultural heritage, which is presumably the most visible 

component for the urban-recreation consumer.  
 

The robustness of the results will be tested with two other indicators of cultural heritage, 

namely the number of listed national monuments (as provided in the database of the RCE) 

and the number of museums. Monument status is also granted by the RCE, and the set of 

61,172 monuments includes a wide range of objects such as residences, archaeological sites, 

and other historical artefacts. The latter indicator (museums) is again taken from the ABF 

Research Housing Monitor. Museums quite often focus on local history, and thus the number 

of museums in a municipality may correlate with the level of cultural heritage in a 

municipality (Rouwendal and Boter 2009). 
 

Table 3.3 also shows the correlation between the three cultural heritage indicators and the 

two supply variables, which is considerable. The correlation between the heritage indicators 

themselves is around 0.6. Section 3.3 will discuss which measures we take in our model to 

deal with the correlation between the explanatory variables. 
 

Table 3.3: Correlation matrix of the observed agglomeration amenities 

 Historic 

district 

National 

monuments 

Museums Shops Catering 

facilities 

Historic district 1     

National 

monuments 

0.583 1    

Museums 0.613 0.831 1   

Shops 0.645 0.783 0.900 1  

Catering facilities 0.640 0.848 0.919 0.984 1 

 

Although we expect that these characteristics already capture quite some variation in the 

choice behaviour of the consumer, idiosyncratic preferences for destinations are likely to 

create correlation in the unobserved portions of utility. Therefore, instead of considering each 

destination as a unique alternative, we test here the aggregation of municipalities into nests as 

well. The nesting into tourist regions, a nesting defined by Statistics Netherlands, is a logical 

                                                      
42 The analysis uses the same heritage database as in Chapter 2, but here the listed national monuments that were 

used in the previous chapter only come back in the sensitivity analysis. 
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option, as day trips can be described as short-duration tourism. We incorporate these nests 

into the analysis with the same changes as in the previous chapter: we split the region 

“Other” into a northern and western part. Now, however, the four largest cities of the 

Netherlands (Amsterdam, Rotterdam, The Hague, and Utrecht) are also put in different nests. 

The subdivision of these four agglomerations into distinct nests is motivated by the 

unobserved characteristics of these four cities. Putting these four cities into one nest suggests 

that these agglomerations would consist of similar unobserved characteristics. However, 

anyone visiting for instance Rotterdam and Amsterdam will notify that these cities’ centres 

are completely different. Hence, the agglomerations might very well differ in many of its 

unobserved characteristics. In all other nests, the municipalities can reasonably be expected 

to have similar amenities and unobserved characteristics.43 Adding dummy variables for 

these regions in the model enables us to control for the unobserved characteristics that are 

common to those regions. Figure 2.A1 on page 46 gives an overview of the tourist regions, 

while Table 3.4 shows how many amenities each tourist region has. Table 3.4 also shows, in 

the third column, the percentage of trips in the sample to each tourist region. There are trips 

to every tourist region in the sample data, but some are clearly more popular than others.  
 

3.3 The model 

The idea of the model is that the presence of certain characteristics significantly affects the 

utility of urban recreation trips. As mentioned, the number of catering facilities is such a 

characteristic. With activities taking place in the urban environment of an agglomeration the 

outlook of the environment may matter as well, perhaps almost as much as the actual 

recreation facilities used (Bolt 1995). Such a relationship may hold for an activity such as 

recreational shopping, but is perhaps even stronger for eating out for recreation. The entire 

experience of the trip may add value to the trip: consumers are likely to prefer dining in an 

area covered with heritage than in a shabby neighbourhood. Jansen (1989) has already 

suggested, after a case study of Amsterdam, that the way of displaying items is important. 
 

3.3.1 A two-step procedure 

Since the seminal work of McFadden (1973, 1978, 1981) discrete choice models have been 

often used in applied economic analysis. This chapter applies a nested logit model, where the 

nesting is based on the classification of tourist regions as discussed in the previous section. 

To take into account the (probable) presence of unobserved quality aspects of the destinations 

we estimate the model in two steps. The first step uses nested logit and estimates the effect of 

travel distance as well as the alternative-specific constants for all chosen municipalities. The 

other explanatory variables are constructed in such a way that the alternative-specific 

constants can be interpreted as the utility attached to the municipality by the average 

respondent, as is discussed in greater detail in the previous chapter. In the second step the 

alternative-specific constants are further analysed using techniques for linear equations. 

 
                                                      
43 This corresponds mostly to the dominant aspect of the area, like beaches, or lakes.  
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This two-step procedure was introduced by Berry (1994) and Berry et al. (1995) to solve 

some issues for the use of discrete choice models. In a more recent contribution Murdock 

(2006) stressed its importance for recreation destination choice models. A major advantage of 

the two-step procedure is that it enables a researcher to deal with endogeneity issues in 

discrete choice modelling. As noted, there are two main endogeneity issues in the context of 

the current chapter. First, if an agglomeration is deemed attractive for urban recreation, the 

policymakers of the agglomeration may respond by promoting the protection of its heritage, 

through applying for national monument status of its buildings and for the historic district 

status of its city centre. This would fully exploit (and preserve) the potential of the 

agglomeration. The number of shops and catering facilities may very well respond in similar 

ways, but then as a result of combined efforts of the market and the government. The 

government may enlarge the spatial opportunities for such facilities, whereas the market may 

Table 3.4: Descriptive statistics of the tourist-region nesting structure 

Tourist region name 
Munici-
palities 

Trips  

 

Catering 
facilities  

Historic 
district  

National 
monu-
ments 

Museums 

West Frisian Islands 5 0.29 0.83 0.00 0.87 1.31 

North Sea resorts 20 4.23 5.78 7.67 5.29 6.81 

IJsselmeer coastal towns 29 5.12 3.66 7.60 4.96 5.50 

Delta area 33 5.76 4.50 12.53 7.05 4.10 

Lake area in Groningen, Frisia, 
northwest Overijssel 

13 1.26 2.03 1.44 2.35 3.14 

Holland-Utrecht lake area 15 0.52 1.27 0.83 2.17 0.61 

Utrecht hill ridge 16 3.45 3.31 6.01 3.18 2.62 

Veluwe and Veluwerand 19 5.54 4.65 2.32 3.34 6.63 

Gelderland river area 15 1.19 1.84 2.93 2.04 1.57 

Achterhoek 15 1.90 2.56 3.27 2.66 4.45 

Twente, Salland, and Vechtstreek 22 6.28 5.24 2.03 5.22 6.89 

Groningen, Frisia, and Drenthe 
sands 

18 3.82 3.52 2.04 3.17 5.50 

West and Central Brabant 47 11.72 11.08 7.67 7.03 8.81 

East Brabant, North/Central 
Limburg, Rijk van Nijmegen 

42 8.15 7.64 1.93 4.78 5.85 

South Limburg 19 4.37 5.44 2.67 6.85 3.05 

Amsterdam 1 6.14 8.85 6.89 13.02 6.46 

Rotterdam 1 5.08 4.38 0.42 0.82 3.14 

The Hague 1 3.30 4.14 12.87 2.02 2.79 

Utrecht 1 2.86 2.00 1.50 2.55 1.57 

Other municipalities in Frisia and 
Groningen 

31 4.41 4.40 9.13 8.32 8.03 

Other municipalities in North and 
South Holland 

80 14.64 12.87 8.26 12.30 11.17 

Note: each cell contains percentages of the total, except for the column of “Municipalities”, which lists 

the absolute number of municipalities in each tourist region. 
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respond with new shops and restaurants. Such endogeneity will result in biased estimates of 

the coefficients, unless it is properly dealt with. 

 

3.3.2 The effect of the travel distance and characteristics on the consumer 

We assume that a consumer maximises his/her utility with the choice of some destination for 

an urban recreation trip. The total utility of a choice alternative is: 
 

𝑈𝑛𝑖 = 𝑉𝑛𝑖 + 휀𝑛𝑖,          (3.1) 
 

where 𝑉𝑛𝑖 is the deterministic part of the utility 𝑈𝑛𝑖 of alternative (destination) 𝑖 for consumer 

𝑛, and 휀𝑛𝑖 is the random part of utility that represents the idiosyncratic tastes of a consumer 

for a particular destination. The deterministic part of utility, 𝑉𝑛𝑖 is a linear function of the site 

characteristics 𝐻𝑞𝑖: 
 

𝑉𝑛𝑖 = ∑ 𝐻𝑞𝑖
𝑄
𝑞=1 𝛽𝑛𝑞 + ln(𝐷𝑛𝑖)𝛾𝑛𝑖 +𝜉𝑖,       (3.2) 

 

where 𝐻𝑞𝑖 is the matrix of all 𝑞 characteristics for destination 𝑖, and 𝐷𝑛𝑖   denotes travel 

distance from a consumer’s residence to the alternatives in the choice set. The final term, 𝜉𝑖, 

represents the unobserved characteristic of destination 𝑖. Although this variable is 

unobserved, it plays an important role in the analysis. Note that the coefficients 𝛽 and 𝛾 are 

n-specific, and thus differ among consumers.44 We specify these coefficients further by 

linking them to consumer characteristics: 
 

𝛽𝑛𝑗 = 𝛽0𝑗 + ∑ 𝛽𝑚𝑗(𝑍𝑚𝑛 − �̅�𝑚)𝑀
𝑚=1 ;        (3.3) 

𝛾𝑛𝑖 = 𝛾0𝑖 + ∑ 𝛾𝑚𝑖(𝑍𝑚𝑛 − �̅�𝑚)𝑀
𝑚=1 ,        (3.4) 

 

where M is the number of household characteristics; 𝑍𝑚𝑛 denotes the value of characteristic 

m for consumer n, and �̅̅�𝑚 the average value of characteristic m in the population. 𝛽0𝑗 is thus 

the average impact of characteristic 𝑗 on a consumer, while 𝛽𝑚𝑗 indicates how household 

characteristics affect this valuation. The substitution of (3.3) and (3.4) into (3.2) gives, after 

rearranging terms: 
 

 𝑉𝑛𝑖 = 𝛿𝑖 + ∑ (∑ 𝛽𝑚𝑗(𝑍𝑚𝑛 − �̅�𝑚)𝑀
𝑚=1 )𝐽

𝑗=1 𝐻𝑗𝑖 

+(𝛾0𝑖 + ∑ 𝛾𝑚𝑖(𝑍𝑚𝑛 − �̅�𝑚)𝑀
𝑚=1 )ln (𝐷𝑛𝑖),      (3.5) 

 

with 𝛿𝑖 = ∑ 𝛽0𝑞
𝑄
𝑞=1 𝐻𝑞𝑖 + 𝜉𝑖. 𝛿𝑖, 𝛽𝑚𝑗, 𝛾0𝑖, and 𝛾𝑚𝑖 are the parameters to be estimated in the 

first step of the model, with conventional maximum likelihood techniques. The new variable 

𝛿𝑖 gives the part of the deterministic utility that is common to all consumers. This part 

includes the unobserved term 𝜉𝑖, to which we return in the next section. For the moment, we 

                                                      
44 The introduction of heterogeneity among respondents in the model through household characteristics is 

important because it implies that, even if we use multinomial logit, the IIA property is not present at the 

aggregate level. Substitution between alternatives is therefore not solely determined by our assumptions with 

respect to the random part of the utility function (the 휀𝑛𝑖s), but also by the coefficients to be estimated. The 

argument is similar as in the mixed logit model. Indeed, substitution of  (3.3) and (3.4) in (3.2) and, 

consequently, (3.1) leads to an equation that is analogous to the error components formulation of the mixed logit 

model. For a discussion of mixed logit see Train (2009), and for further discussion of specification (3.3) of the 

coefficients 𝛽, see Bayer et al. (2004) and Van Duijn and Rouwendal (2013). 
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note that we can interpret (3.5) as a utility function with an alternative-specific constant (𝛿𝑖) 

that can be estimated in the conventional way. 
 

The specification of the discrete choice model is completed by determining the joint 

distribution of the additive random terms 휀𝑛𝑖. We choose the GEV distribution that results in 

a nested logit model that has the tourist regions as nests (see for instance McFadden (1978) or 

Train (2009) for details), as correlations may exist in the idiosyncratic preferences for the 

destinations in each nest 𝑘. Denoting the set of destinations belonging to nest k as 𝐵𝑘, the 

probability that consumer 𝑛 chooses alternative 𝑖 ∈ 𝐵𝑘 is: 
 

𝑃𝑛𝑖 =
𝑒𝑉𝑛𝑖 𝜆𝑘⁄ (∑ 𝑒

𝑉𝑛𝑗 𝜆𝑘⁄
𝑗∈𝐵𝑘

)
𝜆𝑘−1

∑ (∑ 𝑒
𝑉𝑛𝑗 𝜆𝑙⁄

𝑗∈𝐵𝑙
)𝐾

𝑗′=1

𝜆𝑙
.        (3.6) 

 

Again, the parameters 𝜆𝑘, which must lie in the interval (0,1] for consistency of the model 

with utility maximisation, measure the degree of independence in unobserved utility among 

the alternatives in nest k.  

 

3.3.3 The analysis of the alternative-specific constants 

In the second step, we return to the original formulation of the utility function and write the 

alternative specific constants as: 
 

𝛿𝑖 = ∑ 𝛽0𝑞
𝑄
𝑞=1 𝐻𝑞𝑖 + 𝜌𝑟𝑘𝑟𝑖 + 𝜉𝑖.              (3.7) 

 

This equation is linear in the coefficients 𝛽0𝑗 and 𝜌𝑟, with 𝑘𝑟𝑖 being the tourist region to 

which municipality 𝑖 belongs, while the 𝜉𝑖’s can be interpreted as the error terms of the 

equation.45 The estimation of (3.7) by ordinary least squares (OLS) regression would not be 

appropriate in view of the two potentially important endogeneity concerns that have been 

discussed above. The size of the historic district and the number of shops and catering 

facilities may react to the unobserved (by the researcher) heterogeneity term 𝜉𝑖, through the 

political and market process, and if this happens, the correlation between these explanatory 

variables and the error term in (3.7) results.  
 

To address these issues, we use some instruments and estimate (3.7) by two-stage least 

squares instrumental variables regression (IV 2SLS). We use each municipality’s population 

size in the year 1830 as an instrument for our cultural heritage indicator, and the current 

population size as an instrument for catering (and shops). We expect that the population size 

in 1830 is correlated with the amount of cultural heritage and the current population size of 

Dutch municipalities with the numbers of shops and restaurants, whereas we do not expect 

these two instruments to be correlated with the error term in (3.7) which refers to the 

unobserved heterogeneity in the average household’s attractiveness of a municipality as a 

location for urban recreation. The past and present population size can hardly be imagined to 

                                                      
45 Note that the average impact of unobserved heterogeneity will be included in the constant term that we 

include in (3.6). 
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have a direct impact on an agglomeration’s attractiveness for urban recreation, but must be 

expected to be strongly correlated with the presence of cultural heritage and current shopping 

possibilities. Van Duijn and Rouwendal (2013) show that cultural heritage and the associated 

amenities, such as shops and restaurants, are important for the attractiveness of cities. This 

leads to higher residential prices in agglomerations with a relatively large amount of cultural 

heritage but not necessarily that these agglomerations have more inhabitants, as the 

population size is determined by the housing stock in their model. In fact, Dutch spatial 

planning policies have a strong impact on the location of new housing, and the correlation 

between residential prices and the construction of new housing is negligible (Van Duijn and 

Rouwendal 2013). It is mainly for this reason that we do not expect considerations with 

respect to urban recreation to play a role in the determination of the population size of Dutch 

municipalities. 

 

3.4 The estimation results 

 

3.4.1 The first-step nested logit model estimates 

Table 3.5 presents the results of the first step of the estimation procedure. The coefficients 

indicate in which way households with specific characteristics differ in their preferences from 

the average household, whose preferences are captured by the alternative-specific constant 

that will be the topic of discussion in the next section. The coefficients in Table 3.5 thus refer 

to the cross-effects of the agglomeration amenities and the travel distance on the one hand, 

and the value for the respondents’ characteristics on the other. 
 

Many of the estimated coefficients in Table 3.5 are not significantly different from zero, 

which implies that the differences in preferences over dissimilar types of households are 

modest. We see that couples with teenage kids and respondents aged over 50 have a 

significantly lower preference for the area size of the historic district, but they attach a larger 

than average value to the combination of a historic district and catering/shops. The presence 

of both is thus of importance for these types of consumers. The parameter for the natural 

logarithm of the travel distance (configured as the Euclidean kilometres between the origin 

and the destination) is highly significant, and has the expected negative sign, indicating that 

the consumer prefers a destination closer to home. There are significant negative cross-effects 

for families with children (up until 18 years old), which is plausible given the difficulties of 

travelling with children. The non-native consumer and those with high household incomes 

have a lower adversity to travelling longer distances. Destination choice is, in the end, an
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Table 3.5: The first-step nested logit model estimates (historic districts)  

 𝛾𝑚𝑒𝑎𝑛 𝑚𝑠𝑖𝑛𝑔𝑙𝑒𝑚𝑎𝑛 𝑚𝑛𝑜𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛 𝑚𝑐ℎ𝑖𝑙𝑑0−11 𝑚𝑐ℎ𝑖𝑙𝑑12−17 𝑚𝑤𝑒𝑎𝑡ℎ𝑒𝑟  𝑚ℎℎ𝑖𝑛𝑐𝑜𝑚𝑒  𝑚𝑎𝑔𝑒26−50 𝑚𝑎𝑔𝑒51−99 𝑚𝑛𝑜𝑛𝑛𝑎𝑡𝑖𝑣𝑒 

𝑞𝑙𝑜𝑔𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒  -2.361 *** 

(0.021) 

-0.048 

(0.060) 

-0.081 

(0.052) 

-0.268 *** 

(0.061) 

-0.257 *** 

(0.051) 

-0.027 

(0.018) 

0.012 *** 

(0.004) 

0.047 

(0.034) 

-0.008 

(0.040) 

0.094 ** 

(0.038) 

𝑞𝑐𝑎𝑡𝑒𝑟𝑖𝑛𝑔 - -0.015 

(0.018) 

-0.020 

(0.015) 

-0.029 

(0.017) 

-0.037 ** 

(0.015) 

-0.002 

(0.004) 

0.001 

(0.001) 

-0.018 ** 

(0.008) 

-0.056 *** 

(0.010) 

0.006 

(0.010) 

𝑞ℎ𝑖𝑠𝑑𝑖𝑠𝑡  - -0.054 

(0.061) 

-0.029 

(0.050) 

-0.063 

(0.063) 

-0.144 *** 

(0.051) 

0.002 

(0.017) 

0.004 

(0.004) 

-0.001 

(0.034) 

-0.108 *** 

(0.038) 

0.017 

(0.037) 

𝑞𝑐𝑎𝑡𝑋ℎ𝑖𝑠𝑑𝑖𝑠𝑡  - 0.004 

(0.003) 

0.002 

(0.003) 

0.003 

(0.003) 

0.008 *** 

(0.003) 

0.001 

(0.001) 

-0.001 

(0.000) 

0.002 

(0.002) 

0.009 *** 

(0.002) 

-0.000 

(0.002) 

Note: each cell contains the coefficient and standard error, the latter in brackets. ** and ***, respectively, denote the statistical significance at the 5% and the 1% 

level (2-tailed). For the sake of brevity, the alternative-specific constants are reported graphically in Appendix 3.B, the full list of constants is available on request 

from the authors. The reference category for the group of variables 𝑚𝑠𝑖𝑛𝑔𝑙𝑒𝑚𝑎𝑛, 𝑚𝑐ℎ𝑖𝑙𝑑0−12, 𝑚𝑐ℎ𝑖𝑙𝑑13−17, and 𝑚𝑛𝑜𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛 is 𝑚𝑠𝑖𝑛𝑔𝑙𝑒𝑤𝑜𝑚𝑎𝑛 (meaning, the respondent is a 

woman not in a relationship), while 𝑚𝑎𝑔𝑒26−50 and 𝑚𝑎𝑔𝑒51−99 have 𝑚𝑎𝑔𝑒0−25  as the reference category. The log-likelihood of the first-step NL estimation equals -

15848.607. 
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economic decision, for which the consumer makes a trade-off between the costs and time 

required for travel on the one hand, and the level of facilities at the destination on the other hand. 

It does not surprise that the low-income consumer more often chooses for a nearby destination to 

save on the costs associated with travel. With respect to catering facilities, and thus also to 

shopping facilities, we find that the couples with teenage children have a lower than average 

preference for this amenity, whereas people under twenty-five prefer them more than the average 

respondent. Young consumers are thus especially attracted to urban recreation at such high-

supply locations.  
 

The alternative-specific constants (ASCs), which have been estimated jointly with the parameters 

reported in Table 3.5, are presented graphically in Figure 3.1. The dissection of these coefficients 

will be further discussed in the next subsection, but Figure 3.1 shows that the urban 

agglomerations affiliated with the Big Cities Program (GSB) score the highest-valued 

alternative-specific constants. In the west of the country, the four largest agglomerations really 

stand out. Appendix 3.A reports the values of the parameters 𝜆𝑘 that refer to the tourist regions in 

the nesting structure. As noted above, this parameter indicates the correlation between the 

idiosyncratic part of the preferences of respondents for the destinations in the same region. For 

thirteen tourist regions the nesting parameter was below 1 and above 0, usually significantly so. 

The nested logit model is therefore to be preferred over the standard multinomial logit model. 

 

3.4.2 The second-step linear regression model estimates 

The second step of the model analyses the alternative-specific constants (δi) estimated in the 

nested multinomial logit model on the basis of the linear equation (3.7), which is now further 

specified as: 
 

𝛿𝑖 = 𝛼 + 𝛽1𝑞𝑐𝑎𝑡 + 𝛽2𝑞𝑐𝑖𝑡𝑦𝑠𝑐𝑎𝑝𝑒 + 𝛽3𝑞𝑐𝑎𝑡𝑋𝑐𝑖𝑡𝑦 + ∑ 𝜌𝑟𝑘𝑟𝑖𝑟 + 𝜉𝑖,    
(3.8) 

 

where 𝛼, 𝛽1, 𝛽2, 𝛽3, and 𝜌𝑟 are the parameters to be estimated, and 𝑘𝑟𝑖 is a categorical variable 

indicating that alternative 𝑖 is part of tourist region 𝑟. Table 3.6 shows the regression results of 

the OLS and IV (2SLS) regression.46 The estimations are carried out with weights equal to the 

inverse of the standard error of the alternative-specific constants, to take into account the 

heteroskedasticity related to the difference in the standard errors of these variables. The intuition 

is that these destinations for which the utility for the average consumer could be estimated more 

precisely, receive a larger weight in the regression (see e.g. Greene 2011). Table 3.A2 in 

Appendix 3.A shows the first-stage regression estimates for the instrumented variables. 
 

With the OLS regression we find significant coefficients (with the expected positive signs) for 

cultural heritage, indicated by the historic district area size, and the number of catering facilities,  

                                                      
46  As in the previous chapter, the second step’s standard errors are not corrected for the use of first-step estimates. 
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Figure 3.1: The value of the ASCs (with historic districts as heritage indicator) 

 
 

but the cross-effect of these two is negative. The latter finding indicates that the experience of 

cultural heritage tends to get less valuable if there are (too) many catering facilities in the same 

area as well (and vice versa).47 With the instrumental variables regression the effect of the 

presence of catering facilities persists, and of the historic districts as well. The absolute value of 

both coefficients and their cross-effect increases. The increase is highest for the historic district 

variable and the cross-effect, which see a multiplication of almost three times. The absolute 

value change of the catering facilities coefficient is smaller, which suggests that the bias when 

not correcting for endogeneity is lower for catering facilities. The instruments seem to work 

pretty well when looking at the Cragg-Donald Wald statistic, which considers whether the 

instruments identify the endogenous variables well enough (Cragg and Donald 1993).  
 

In the linear regressions we have also included an indicator for the tourist region to which the 

municipality belongs. If the tourist region coefficient proves statistically significant, then there is 

                                                      
47 The net-effect of the historic district heritage variable (thus, the main effect plus the cross-effect with catering 

facilities) on utility is positive for 95% of the municipalities under study.  
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evidence that also other tourist-region-specific factors (on top of the agglomeration amenities in 

the model) augment the attractiveness of the municipality. The coefficients for the three largest 

cities (Amsterdam, Rotterdam, and The Hague) are noteworthy in this case, and show that the 

utility of especially Amsterdam and The Hague is predominantly explained by this region-

specific (or, in this case, municipality-specific) indicator. 

 

Table 3.6: The second-step linear regression model estimates (historic districts) 

Attribute OLS regression IV 2SLS regression 

Coefficient S.E. Coefficient S.E. 

𝑞𝑐𝑎𝑡𝑒𝑟𝑖𝑛𝑔 0.790 *** 0.051 0.975 *** 0.080 

𝑞ℎ𝑖𝑠𝑑𝑖𝑠𝑡  0.461 *** 0.113 1.317 *** 0.308 

𝑞𝑐𝑎𝑡𝑋ℎ𝑖𝑠𝑑𝑖𝑠𝑡  -0.164 *** 0.038 -0.474 *** 0.074 

𝑞(𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡) -0.283  0.152 -0.306 0.167 

West Frisian islands 1.102 ** 0.472 0.907 0.519 

North Sea resorts -0.454 ** 0.227 -0.785 *** 0.256 

IJsselmeer coastal towns 0.217 0.216 -0.090 0.246 

Delta area -0.023 0.207 -0.347 0.241 

Lake area in Frisia, Groningen and northwest 

Overijssel 
0.522 0.271 0.328 0.298 

Holland-Utrecht lake area -1.155 *** 0.274 -1.259 *** 0.300 

Utrecht hill ridge 0.360 0.238 0.119 0.265 

Veluwe and Veluwerand 0.851 *** 0.231 0.714 *** 0.256 

Gelderland river area 0.518 ** 0.262 0.243 0.292 

Achterhoek 0.793 *** 0.251 0.510 0.280 

Twente, Salland, and Vechtstreek 0.829 *** 0.219 0.637 *** 0.245 

Groningen, Frisia, and Drenthe sands 0.181 0.238 -0.036 0.264 

West and Central Brabant 0.715 *** 0.189 0.577 *** 0.209 

East Brabant, North and Central Limburg, and 

Realm of Nijmegen 
1.152 *** 0.194 1.003 *** 0.216 

South Limburg -0.070 0.235 -0.195 0.263 

Amsterdam 15.994 9.563 93.532 *** 18.90 

Rotterdam -11.695 *** 1.128 -13.060 *** 1.591 

The Hague 23.185 *** 8.180 87.971 *** 15.45 

Utrecht -2.378 *** 0.797 -0.909 0.968 

Other municipalities in North and South Holland -0.497 *** 0.176 -0.660 *** 0.194 

Other municipalities in Groningen and Frisia - - - - 

Adjusted R2 0.635 0.566 

No. of observations 402 402 

Cragg-Donald Wald statistic - 20.351 

Note:  the asterisks, ** and ***, respectively denote the statistical significance of the coefficient at 

the 5% and the 1% level (2-tailed). 
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3.4.3 Robustness analysis  

The fact that the outlook of the environment significantly attributes to the consumer’s destination 

choice for urban recreation trips is of value to the local authorities that want to attract more 

visitors to their agglomeration. However, it remains to be seen if the result persists with an 

alternative specification for the cultural heritage indicator. As noted before, the area size of a 

historic district may be unable to reflect the full heterogeneity of this amenity. The applications 

for assigning the historic district status have only been completed for those areas built before 

1850, and although the results of the previous section suggest that the consumers value such 

heritage, perhaps the consumer also values outstanding cultural heritage that is more recent and 

is not fully captured by this indicator. Therefore, we have replicated the analysis of the previous 

section with two other indicators of cultural heritage, more specifically the number of listed 

national monuments and the number of museums per municipality. The results of these 

regressions are reported in Table 3.7 (first-step nested logit regressions), and Table 3.8 and 3.9 

(second-step linear regression with the national monuments and museums as heritage indicator). 
 

The first-step estimates of the previous section are mostly reproduced with the other indicators 

for cultural heritage. The travel distance coefficient and the cross-effects of the travel distance 

with the respondent characteristics are of course very much the same, because of the bias-free 

estimation of the travel distance parameter in the first step of the model. There seems to be some 

household-type heterogeneity with respect to the effect that the number of national monuments 

has on the consumer destination choice. All included households types (which are opposed to the 

omitted group of respondents that are member of a household with children older than 18 years) 

show lower than average preference for the presence of national monuments in the municipality 

of choice. The cross-effect of the number of catering facilities and national monuments yields 

coefficients of opposite signs for the households, suggesting that the respondents of these 

household types more than on average prefer destinations with both catering facilities and 

cultural heritage rather than just cultural heritage present.  
 

The linear regressions are of most interest at this stage. The inclusion of the number of national 

monuments or museums instead of the historic district area size does not lead to substantial 

changes in the results. The coefficients for catering facilities, cultural heritage, and their cross-

effect are still statistically significant and of the same sign. Moreover, the difference between the 

OLS regression and the IV 2SLS regression is comparable across the three different 

specifications. It is safe to say that the results are robust with respect to these indicators for 

cultural heritage. Appendix 3.B reports the first-stage OLS regression estimates for the 

specifications with the number of national monuments and museums as indicator for the level of 

cultural heritage in a municipality.  
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Table 3.7: The first-step nested logit model estimates (other cultural heritage indicators)  

 𝛾𝑚𝑒𝑎𝑛 𝑚𝑠𝑖𝑛𝑔𝑙𝑒𝑚𝑎𝑛 𝑚𝑛𝑜𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛 𝑚𝑐ℎ𝑖𝑙𝑑0−11 𝑚𝑐ℎ𝑖𝑙𝑑12−17 𝑚𝑤𝑒𝑎𝑡ℎ𝑒𝑟 𝑚ℎℎ𝑖𝑛𝑐𝑜𝑚𝑒 𝑚𝑎𝑔𝑒26−50 𝑚𝑎𝑔𝑒51−99 𝑚𝑛𝑜𝑛𝑛𝑎𝑡𝑖𝑣𝑒 

National monuments as the indicator for the cultural heritage  Log-likelihood: -15836.990 

𝑞𝑙𝑜𝑔𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 -2.361 *** 

(0.021) 

-0.055 

(0.060) 

-0.085 

(0.052) 

-0.269 *** 

(0.060) 

-0.263 *** 

(0.050) 

-0.028 

(0.019) 

0.012 *** 

(0.004) 

0.042 

(0.034) 

-0.019 

(0.039) 

0.095 ** 

(0.038) 

𝑞𝑐𝑎𝑡𝑒𝑟𝑖𝑛𝑔 - 0.030 

(0.019) 

-0.002 

(0.016) 

0.009 

(0.018) 

-0.000 

(0.016) 

0.009 ** 

(0.004) 

0.001 

(0.001) 

-0.028 *** 

(0.009) 

-0.041 *** 

(0.010) 

0.018 

(0.010) 

𝑞𝑚𝑜𝑛𝑢𝑚𝑒𝑛𝑡𝑠 - -0.074 *** 

(0.024) 

-0.043 ** 

(0.019) 

-0.092 *** 

(0.023) 

-0.095 *** 

(0.019) 

-0.009 

(0.007) 

0.001 

(0.002) 

0.029 ** 

(0.013) 

-0.030 

(0.016) 

-0.001 

(0.015) 

𝑞𝑐𝑎𝑡𝑋𝑚𝑜𝑛𝑢 - 0.014 ** 

(0.005) 

0.009 ** 

(0.004) 

0.017 *** 

(0.005) 

0.021 *** 

(0.004) 

0.001 

(0.002) 

-0.000 

(0.000) 

-0.003 

(0.003) 

0.011 *** 

(0.003) 

-0.002 

(0.003) 

Museums as the indicator for the cultural heritage Log-likelihood: -15848.231 

𝑞𝑙𝑜𝑔𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 -2.361 *** 

(0.021) 

-0.051 

(0.060) 

-0.078 

(0.052) 

-0.265 *** 

(0.060) 

-0.255 *** 

(0.051) 

0.028 

(0.018) 

0.012 *** 

(0.004) 

0.047 

(0.033) 

-0.015 

(0.039) 

0.098 *** 

(0.038) 

𝑞𝑐𝑎𝑡𝑒𝑟𝑖𝑛𝑔 - 0.024 

(0.052) 

0.016 

(0.044) 

0.060 

(0.052) 

0.023 

(0.045) 

0.015 

(0.015) 

0.006 

(0.004) 

-0.000 

(0.028) 

-0.015 

(0.015) 

0.063 

(0.032) 

𝑞𝑚𝑢𝑠𝑒𝑢𝑚𝑠 - -0.020 

(0.029) 

-0.031 

(0.024) 

-0.059 ** 

(0.028) 

-0.052 ** 

(0.025) 

-0.004 

(0.008) 

-0.002 

(0.002) 

-0.015 

(0.015) 

-0.039 ** 

(0.019) 

-0.024 

(0.018) 

𝑞𝑐𝑎𝑡𝑋𝑚𝑢𝑠𝑒𝑢𝑚𝑠 - 0.002 

(0.004) 

0.004 

(0.003) 

0.003 

(0.004) 

0.008 *** 

(0.003) 

-0.001 

(0.001) 

-0.000 

(0.000) 

0.003 

(0.002) 

0.010 *** 

(0.002) 

-0.002 

(0.002) 

Note: each cell contains the coefficient (standard error). ** and ***, respectively, denote the statistical significance at the 5% and the 1% level (2-tailed) 

with respect to a value of 0. The reference category for the group of variables 𝑚𝑠𝑖𝑛𝑔𝑙𝑒 and 𝑚𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛 is  𝑚𝑛𝑜𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛, while 𝑚𝑎𝑔𝑒26−50 and 𝑚𝑎𝑔𝑒51−99 have 

𝑚𝑎𝑔𝑒0−25  as the reference category.  
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Table 3.8: The second-step linear regression model estimates (national monuments) 

Attribute OLS regression IV 2SLS regression 

Coefficient S.E. Coefficient S.E. 

𝑞𝑐𝑎𝑡𝑒𝑟𝑖𝑛𝑔 0.795 *** 0.053 1.030 *** 0.079 

𝑞𝑚𝑜𝑛𝑢𝑚𝑒𝑛𝑡𝑠 0.186 *** 0.043 0.446 *** 0.082 

𝑞𝑐𝑎𝑡𝑋𝑚𝑜𝑛𝑢 -0.055 *** 0.011 -0.150 *** 0.023 

𝑞(𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡) -0.515 *** 0.159 -0.833 *** 0.190 

West Frisian islands 1.102 *** 0.487 0.944 0.512 

North Sea resorts -0.376 0.223 -0.532 ** 0.246 

IJsselmeer coastal towns 0.316 0.212 0.237 0.231 

Delta area 0.095 0.202 0.068 0.220 

Lake area in Frisia, Groningen and northwest 

Overijssel 
0.568 ** 0.269 0.492 0.293 

Holland-Utrecht lake area -1.092 *** 0.273 -1.052 *** 0.298 

Utrecht hill ridge 0.426 0.236 0.357 0.258 

Veluwe and Veluwerand 0.889 *** 0.230 0.837 *** 0.253 

Gelderland river area 0.632 *** 0.259 0.598 ** 0.283 

Achterhoek 0.885 *** 0.248 0.812 *** 0.271 

Twente, Salland, and Vechtstreek 0.857 *** 0.216 0.766 *** 0.237 

Groningen, Frisia, and Drenthe sands 0.258 0.236 0.175 0.259 

West and Central Brabant 0.796 *** 0.187 0.815 *** 0.209 

East Brabant, North and Central Limburg, and 

Realm of Nijmegen 
1.245 *** 0.193 1.263 *** 0.213 

South Limburg 0.032 0.233 0.156 0.256 

Amsterdam 125.761 *** 31.40 389.641 *** 64.55 

Rotterdam -8.556 *** 1.195 -5.175 *** 1.653 

The Hague -2.633 1.966 11.368 *** 3.687 

Utrecht -0.828 0.828 8.141 *** 1.962 

Other municipalities in North and South 

Holland 
-0.393 ** 0.175 -0.334 0.192 

Other municipalities in Groningen and Frisia - - - - 

Adjusted R2 0.638 0.570 

No. of observations 402 402 

Cragg-Donald Wald statistic - 48.975 

Note:  the asterisks, ** and ***, respectively denote the statistical significance of the coefficient at the 5% and 

the 1% level (2-tailed). 
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Table 3.9: The second-step linear regression model estimates (museums) 

Attribute OLS regression IV 2SLS regression 

Coefficient S.E. Coefficient S.E. 

𝑞𝑐𝑎𝑡𝑒𝑟𝑖𝑛𝑔 1.151 *** 0.080 1.281 *** 0.137 

𝑞𝑚𝑢𝑠𝑒𝑢𝑚𝑠 0.130 *** 0.025 0.264 *** 0.055 

𝑞𝑐𝑎𝑡𝑋𝑚𝑢𝑠𝑒𝑢𝑚𝑠 -0.074 *** 0.010 -0.115 *** 0.017 

𝑞(𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡) -0.722 *** 0.159 -1.064 *** 0.198 

West Frisian islands 0.922 ** 0.451 0.790 0.470 

North Sea resorts -0.560 *** 0.216 -0.672 *** 0.229 

IJsselmeer coastal towns 0.282 0.204 0.274 0.213 

Delta area 0.117 0.196 0.206 0.210 

Lake area in Frisia, Groningen and northwest 

Overijssel 
0.494 0.258 0.441 0.270 

Holland-Utrecht lake area -1.007 *** 0.264 -0.840 *** 0.283 

Utrecht hill ridge 0.418 0.227 0.481 ** 0.242 

Veluwe and Veluwerand 0.952 *** 0.219 0.963 *** 0.229 

Gelderland river area 0.644 *** 0.250 0.728 *** 0.265 

Achterhoek 0.712 *** 0.239 0.586 ** 0.251 

Twente, Salland, and Vechtstreek 0.667 *** 0.209 0.566 ** 0.220 

Groningen, Frisia, and Drenthe sands 0.054 0.227 -0.059 0.239 

West and Central Brabant 0.718 *** 0.181 0.800 *** 0.198 

East Brabant, North and Central Limburg, and 

Realm of Nijmegen 
1.180 *** 0.185 1.271 *** 0.204 

South Limburg -0.038 0.228 0.106 0.255 

Amsterdam 174.639 *** 26.44 281.782 *** 44.61 

Rotterdam 30.216 *** 5.540 52.500 *** 9.277 

The Hague 22.523 *** 4.523 40.763 *** 7.551 

Utrecht 3.136 *** 1.121 6.582 *** 1.620 

Other municipalities in North and South 

Holland 
-0.378 ** 0.168 -0.268 0.182 

Other municipalities in Groningen and Frisia - - - - 

Adjusted R2 0.666 0.640 

No. of observations 402 402 

Cragg-Donald Wald statistic - 27.747 

Note:  the asterisks, ** and ***, respectively denote the statistical significance of the coefficient at 

the 5% and the 1% level (2-tailed). 

 

 

3.4.4 The marginal willingness-to-travel for the agglomeration amenities 

The interpretation of the estimation results is perhaps cumbersome, therefore we have calculated 

the marginal willingness-to-travel (WTT) for the statistically significant agglomeration 

amenities, as done before in Chapter 2. As a reminder, the marginal WTT expresses the number 
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of kilometres a consumer considers to travel for a change in the supply of one of the 

agglomeration amenities. In the case of urban recreation, these attributes are the number of 

catering facilities or indicated cultural heritage objects, and the change in supply can be initiated 

by either the government, the market, or the combination of both. 
 

The method to measure the marginal WTT has been discussed more thoroughly in the previous 

chapter, but will be summarised here shortly. The consumer maximises utility 𝑉, and chooses a 

destination of which the utility is a function of a set of agglomeration amenities and the travel 

distance 𝐷. When either one of the agglomeration amenities 𝑞 or the travel distance changes, the 

effect on utility can be written as: 
 

𝑑𝑉 =
𝜕𝑉

𝜕𝑞
𝑑𝑞 +

𝜕𝑉

𝜕𝐷
𝑑𝐷.          (3.9) 

 

The utility is constant when the projected change in the agglomeration amenity is fully 

compensated by a similar change in the travel distance. This allows us to rewrite (3.9) as: 
 

𝑑𝐷 = (−
𝜕𝑉

𝜕𝑞
  

𝜕𝑉

𝜕𝐷
⁄ ) 𝑑𝑞.          (3.10) 

 

The expression in brackets gives the number of additional kilometres the consumer is willing to 

travel for a unit increase in the agglomeration amenity. The model of course introduces some 

consumer heterogeneity in the first step of the model, which implies that the two partial 

derivatives are: 
 

𝜕𝑉𝑛𝑖

𝜕𝑞
= (𝛽0,𝑞 + ∑ 𝛽𝑚𝑞(𝑍𝑚𝑛 − �̅�𝑚)𝑀

𝑚=1 );       (3.11) 

𝜕𝑉𝑛𝑖

𝜕𝐷
=

1

𝐷𝑛𝑖
(𝛾0𝑖 + ∑ 𝛾𝑚𝑖(𝑍𝑚𝑛 − �̅�𝑚)𝑀

𝑚=1 ).       (3.12) 
 

The cross-effect of the two agglomeration amenities complicates the derivative, but it is 

straightforward to compute the willingness-to-travel for consumers with any combination of 

characteristics 𝑍1 … 𝑍𝑀. The computation for the average consumer for a change in the supply of 

catering facilities is: 
 

−
𝜕𝑉

𝜕𝑞

𝜕𝑉

𝜕𝐷
= −𝐷𝑛𝑖

𝛽0𝑞𝑐𝑎𝑡
+𝛽0𝑞𝑐𝑎𝑡𝑋𝑐𝑖𝑡𝑦

𝑞𝑐𝑖𝑡𝑦𝑠𝑐𝑎𝑝𝑒

𝛾0𝑖
⁄ .       (3.13) 

 

We use the sample means for the travel distance (15.770 kilometres) and the size of the historic 

district (0.264 square kilometres).  
 

Table 3.10 summarises the willingness-to-travel for the statistically significant consumer 

characteristics. The figures in Table 3.10 imply that the average consumer is most willing to 

travel additional kilometres for an increase in supply of, in this instance, catering facilities. This 

willingness should however not be overestimated, as the increase of accepted travel is only 

approximately 1 kilometre while the supply change is quite extensive. The other types of 

consumers mentioned in Table 3.10 had statistically significant coefficients for the cross-effect 
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of the agglomeration amenities, and are projected to travel lesser additional metres for a supply 

change.  For consumers with teenage children in the household this number is lower particularly 

because of the higher disutility attached to travel distance, whereas the consumer aged over 50 

has a lower response due to the lower utility attached to the number of facilities. 
 

Table 3.10: The marginal WTT for the supply of catering facilities 

Consumer type Marginal WTT 

Average consumer 1.135 

Consumer of household with teenage children 1.040 

Consumer aged over 50 1.088 

Note: the marginal willingness-to-travel is denoted in kilometres, for each type 

of consumer. The projected change in the number of catering facilities is 20% of 

the average, which equals 22.4 facilities to be added in each municipality.  

 

 

Such an analysis is also possible for the cultural heritage indicator, as is shown here in Table 

3.11. The indicator turned out statistically significant when the G4 cities were put into 

degenerate nests, instead of just one nest. As the historic district area size also affects the cross-

effect of the historic district and the number of catering facilities, this part of the model also has 

to be taken into account. Using sample means for the number of catering facilities (in thousands, 

1.132), Table 3.11 shows that the average consumer is willing to additionally travel 1.303 

kilometres for an increase of 0.25 square kilometres of the area assigned with the historic district 

status.  
 

Table 3.11: The marginal WTT for the historic district area size 

Consumer type Marginal WTT 

Average consumer 1.303 

Consumer of household with teenage children 1.099 

Consumer of age over 50 1.196 

Note: the marginal willingness-to-travel is denoted in kilometres, for each type 

of consumer. The projected change in the area size of the historic district is 0.25 

square kilometres.  

 

The willingness-to-travel estimates are very similar for the agglomeration amenities, at least with 

the assumed growth of every variable here. The marginal willingness-to-travel can be compared, 

in some ways, to an increase in the area of coverage that is of importance for urban recreation 

facilities, although the estimates here do not consider the response of competing municipalities. 

The results provide an indication that municipalities are able to expand their area of coverage 

and attract more visitors to their local economy with both policy measures. Local authorities, 
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especially those of smaller municipalities, may be tempted to invest in the preservation of 

cultural heritage as it can give the municipality a competitive edge over the neighbouring 

municipalities. The residents of these municipalities may decide to travel a bit further to enjoy 

urban recreation in the neighbouring municipality. There are of course costs involved, but the 

external benefits should also not be underestimated, as we indicated in Chapter 1 and Section 

3.2.1. Alternatively, loosening restrictions with respect to new urban recreation facilities may be 

a simpler strategy, as the decision to enlarge the area devoted to urban recreation facilities can be 

revised at later stages when market conditions and thus does not require such a consistent 

commitment as the application for the historic district status implies. Also, the involvement of 

the market makes such a strategy easier to implement. We should note there are concerns over 

the longevity of such a strategy, as the growing market potential of online shopping had led to a 

decrease in the number of trips for urban recreation (which also involves recreational shopping) 

(Weltevreden and Van Rietbergen 2009). Some studies (e.g. Cao et al. 2012) however argue that 

online shopping complements, rather than substitutes, traditional recreational shopping in the 

agglomeration centre, and should thus not lead to a decrease in urban recreation trips.
 

 

3.5 Conclusion 

There is not much systematic evidence on the potential of, for example, cultural heritage in 

bringing visitors to an agglomeration for recreation. This chapter has considered this issue for 

consumers whose main purpose is urban recreation, which is an activity type that generates high 

participation rates. The estimates in this chapter show that the Dutch consumer is unconditionally 

willing to travel additional kilometres for a destination when more catering and/or shopping 

facilities are provided. Also cultural heritage proves to have an effect, and this effect does not 

depend on the particular indicator for cultural heritage. 
 

Some combinations of agglomeration amenities can provide significant multiplier effects to the 

local economy of an agglomeration. The visitors attracted to an agglomeration in the first place 

by its cultural heritage will, through their additional expenditure, also contribute to the number 

and probably also to the diversity of the shopping and catering facilities.48 However, the 

estimates of this chapter indicate that there is a limit to the number of both amenities that the 

consumer values: the cross-effect of cultural heritage and catering facilities has a statistically 

significant coefficient with a negative sign, indicating that too much of both makes an 

agglomeration, eventually, less attractive for visitors. This is an important issue for further 

investigation. The lack of detail in the cultural heritage variable may account for why some of 

these results show up. Information on the quality and diversity of the cultural heritage objects 

                                                      
48 This topic will be discussed in the next section, when the destination choice for only recreational shopping trips is 

part of the model. 
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may improve our understanding of its impact on urban-recreation day trips. It is not unlikely that 

for instance reputation effects of a heritage object accrue external benefits for the local economy, 

as day-trip consumers will be more interested in the destination with high-reputation heritage 

(Brau et al. 2003). On the other hand, these estimates may also merely indicate that the consumer 

prefers to recreate at well-arranged and accessible locations, which gets under pressure when the 

agglomeration continues to expand. 
 

The scope of this chapter is limited in some respects. The chapter focuses on the use value of the 

agglomeration for urban recreation only. The cultural heritage, especially, often also has 

historical value, and the neglect of this value here implies that the use value found here is merely 

a fraction of the total value. In some ways, the scope can also be further minimised. For now we 

have focused on the participation in urban recreation, an activity category that contains multiple 

types of activities typically executed in the urban environment. Future analysis should also 

investigate whether the participation in the separate activities yields the same results. Perhaps the 

effect of cultural heritage is stronger for e.g. recreational shopping activities than for eating out 

or café visits, which may shed new light on agglomeration-centre planning strategies of local 

governments. These extensions should add to the existing literature, which has already shown the 

significance of cultural heritage for (domestic) vacations (Van Loon and Rouwendal 2013), 

residential location (Carlino and Saiz 2008; Van Duijn and Rouwendal 2013), and economic 

growth (Glaeser et al. 2001).  

 

Acknowledgements 

We would like to thank Henri de Groot and Mark van Duijn, as well as anonymous reviewers for 

their insightful comments. 

 

  



 75 

 

 
 
  



 76 

4 
Accessibility, residential location and recreation: 

trip generation and distribution choices for 

shopping and nature-based recreation 
 

 

 

 

4.1 Introduction49 

The recreation market has experienced thorough changes since the 1980s. Not only has the 

number of alternatives grown exponentially, also the variety within the set of recreation 

destinations has increased considerably. The rise in supply has most certainly been matched by a 

growing consumer demand for recreation. The limits to which the consumer is able to allocate 

additional time to recreation have been seemingly reached anno 2014, but the percentage of 

household income that the consumer spends on recreation continues to grow steadily (NBTC-

NIPO Research 2011).  
 

The consumer’s daily matters (such as household or work commitments) however make the 

recreation choice process, in which the consumer has to choose the number of recreation trips, 

the type of activity, and the destination of each of the trips, complicated. The consumer is unable 

to participate in each activity type or at any location as time is scarce. Good accessibility to 

recreation activity sites weakens the severity of the constraints that the consumer’s daily matters 

impose on recreation behaviour (Lu and Pas 1999), and enables the consumer to fit trips of a 

larger variety into the daily schedule. Although its effect is larger on the mean travelled distance, 

good accessibility to activity sites should moreover lead to more (recreation) trips (see i.e. Crane 

1996, Hanson and Schwab 1987).  

 

                                                      
49 This chapter is an adaptation of a paper of the same name, by Gosens and Rouwendal (2014a). 
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In the majority of Western nations governments have been using their discretionary powers to 

minimise the restrictions the consumers experience, especially through spatial planning. Since 

the 1970s many countries have for instance vowed for compact city policies. In principle, these 

policies tried to lure the consumer away from the automobile (Banister 1997), but at the same 

time came hand in hand with better access to both employment and recreation due to the greater 

proximity of the activity sites. Also in European countries this policy has been implemented. 

Traditionally, these countries have combined compact cities policies with a focus on 

concentrating workplaces and (recreation) service functions in the agglomeration centre. Naess 

(2006) however concluded, with a data sample on the Copenhagen metropolitan region, that 

despite the compact city policies consumers of the more peripheral parts undertake more 

recreation trips than consumers residing in the heart of Copenhagen. Schmöcker et al. (2005) has 

found similar effects in a study on the elderly’s trip generation choices in the London region. 

Consumers in the central areas of Copenhagen and London are however surely having better 

access to typical urban recreation activity sites such as shops and restaurants, as the latter 

facilities prefer to locate in the strongly urbanised agglomerations because of the agglomeration 

benefits they can accrue (Christaller 1933). As some types of sites compete for the limited space 

in the agglomeration centre, others are left out. Nature-based recreation sites come to mind, and 

the lower access to such sites may explain the overall lower number of recreation trips. European 

countries have certainly not ignored the provision of nature-based recreation sites, also not for 

urban-region residents, as for instance greenbelts were installed around the most urbanised 

agglomerations in e.g. Great Britain, Sweden, and The Netherlands. Neuvonen et al. (2007) has 

shown for the Helsinki metropolitan region that residents of the outer regions respond to the 

supply, but for inner-city residents the distance decay is often too large. 
 

This study considers the effect of accessibility on the trip generation and trip distribution choices 

of consumers in the Netherlands. To do so, we connect trip generation and trip distribution 

choices in one unified framework. Several methods have been suggested in the literature to link 

these decision stages. Morey et al. (1993) for example include the trip generation stage (the 

number of trips) directly into the random utility model of site choice, thereby creating a repeated 

logit model. Feather et al. (1995), Hausman et al. (1995) and Rouwendal and Boter (2009) 

propose a structure with separate stages, and the latter publication moreover achieves 

consistency with utility maximisation. Our model is in line with Rouwendal and Boter (2009), 

but extends their model with a recreation activity type choice stage. The benefit of this model 

structure is that the consumer’s decision in trip generation stage is conditioned on the consumer‘s 

behaviour in the trip distribution stage. The accessibility variable in the highest two model stages 

is thus a utility-based accessibility measure (Ben-Akiva and Lerman 1985). This structure also 

leaves room to check whether the residential location matters for how trips are actually executed. 

Is it just accessibility that matters, or is there additional heterogeneity with respect to the 
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residential location, such that for example an urban-area resident travels further for an activity 

such as nature-based recreation but at the same time undertakes fewer trips to compensate given 

the higher travelled distance? The activities that we consider in this application as recreation are 

nature-based recreation and recreational shopping. There are two particular reasons to include 

these activities. First, consumers show a clear preference for these two types of activities. They 

are two of the most often executed recreation activities in the Netherlands, as reported in Section 

1.1.2. Secondly, there is an explicit role for the authorities in the provision of sites for both 

recreation activity types. 
 

The history of spatial planning in the Netherlands is in many ways similar to that of the rest of 

Europe. Greenbelts were installed in the 1950s to ensure that urbanised agglomerations do not 

grow too close to each other, and growth centres (agglomerations close to large cities that 

provide workers of these cities with residences) were built since the 1960s as ways to control the 

rising suburbanisation. The growth centre policy however resulted in longer commute trips, 

congestion, and a decline in urban facilities in the largest cities (the latter as a result of the 

departure of young families from the city). Eventually, the compact city policy took over in the 

1980s, and even growth centres are now often signatures of this policy, with a vibrant 

agglomeration centre and a supply of urban functions that corresponds with the size of such 

agglomerations (De Bruijne and Knol 2001; Maat and Arentze 2012).  
 

If the supply of nature-based recreation sites suffices the Dutch resident of larger cities is likely 

to undertake recreation trips more frequently. If not, as e.g. Boode et al. (2010) argue with an 

explorative study, then estimates in line with Naess (2006) can be expected, provided that 

accessibility plays the role travel demand says it plays. This chapter however shows, to some 

surprise, that the accessibility to nature-based recreation sites does not really matter in the 

decision to participate in nature-based recreation. Insufficient access yet persising consumers are 

likely to explain this finding. For the participation in shopping for recreation accessibility 

matters, just as well as some additional effect of the residential location is found. Residents of 

the central urban agglomerations are also less adverse to travel than the residents of other 

agglomerations. The results of the trip generation stage suggest that the accessibility to recreation 

may not always matter that much to the consumer, although this result is sensitive to the chosen 

specification of residential location. 
 

This chapter continues as follows. Section 4.2 introduce the model for the trip generation and the 

trip distribution stage, and much of the discussion is in line with Rouwendal and Boter (2009). 

Section 4.3 presents the application, whereas Section 4.4 discusses the specification of the 

empirical model. Section 4.5 presents the estimation results and a robustness analysis, whereas 

Section 4.6 concludes. 
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4.2 A utility-consistent multi-stage budgeting framework 

The model considers a consumer who divides the household income y over two groups of 

commodities: on recreational trips to nature and shopping destinations on the one hand, and on 

other commodities on the other hand. Both types of recreational trips have many possible 

destinations that can be interpreted as different commodities. The prices of trips to nature and 

shopping locations are denoted as 𝜋1 and 𝜋2, respectively. Both are vectors, and 𝜋1𝑗 is the j-th 

element of 𝜋1, whereas 𝜋2𝑖 is the i-th element of 𝜋2.  The other commodities are modelled as a 

single composite commodity with price p. The indirect utility function of each consumer is: 
 

𝑣 = 𝑣(𝑦, 𝜋1, 𝜋2, 𝑝),          (4.1) 
 

and the demand for each of the commodities can be found via Roy’s identity. This setup is 

standard microeconomics. The model simultaneously explains the total number of trips, their 

distribution over the two recreation activity types, and – for each activity type – their distribution 

over the destinations. The estimation of this model often proceeds in two steps and handles trip 

generation (for instance, with count data models) and trip distribution (with discrete choice 

models) separately. Additional structure on the indirect utility function can be used to motivate 

this practice. First, we assume that the prices of the locations of the two types of recreational 

activities are separable from the other commodities: 
 

𝑣(𝑦, 𝜋1, 𝜋2, 𝑝) = 𝑣′(𝑦, 𝑤(𝜋1, 𝜋2), 𝑝).       (4.2) 
 

On the right-hand side of this equation the indirect utility is written as a function of income, a 

function w of the prices of both recreational activity types, and the price of other commodities. 

Through this structure the prices of the two recreation activity types are set apart from the 

household income and the price of the other commodities in the indirect utility function. The 

consequences will be discussed below. Additionally, we assume that in the function 𝑤(. ) the two 

sets of prices can be separated from each other: 
 

𝑤(𝜋1, 𝜋2) = 𝑤′(𝑎1(𝜋1), 𝑎2(𝜋2)).        (4.3) 
 

To see the implications of this additional structure, let us apply Roy’s identity to derive 

expressions for the demand equations for nature-based recreation trips  n and 𝑛′, which we 

denote as 𝑞1𝑛 and 𝑞1𝑛′, respectively: 
 

𝑞1𝑛 =

𝜕𝑣′

𝜕𝑤′

𝜕𝑤′

𝜕𝑎1

𝜕𝑎1
𝜕𝜋1𝑛

𝜕𝑣′

𝜕𝑦

 , 𝑞1𝑛′ =

𝜕𝑣′

𝜕𝑤′

𝜕𝑤′

𝜕𝑎1

𝜕𝑎1
𝜕𝜋1𝑛′

𝜕𝑣′

𝜕𝑦

.       (4.4) 

 

The two expressions on the right-hand side differ only in the last term of the numerator. When 

we take the ratio of the two demand functions we find: 
 

𝑞1𝑛

𝑞1𝑛′
=

𝜕𝑎1
𝜕𝜋1𝑛
𝜕𝑎1

𝜕𝜋1𝑛′

.           (4.5) 
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This tells us that the ratio of the demand for two recreation trips to nature depends only on the 

prices of recreation trips. Put differently, the distribution of trips to nature is only determined by 

the relative prices of the nature-based destinations. If follows then that demand for type n nature-

based recreation trips can be written as 𝑞1𝑛 = 𝑓1(𝑦, 𝜋1, 𝜋2, 𝑝)𝑔1𝑛(𝜋1). Note that the function 𝑓1 

does not have a suffix n and is therefore common to all (location) demand functions for a 

specific type of activity, in this case nature-based recreation. The function 𝑔1𝑛 has such a suffix, 

but this function only has 𝜋1 as an argument.  The function 𝑓1 has nothing to do with trip 

distribution, but it is relevant for trip generation. Similar conclusions can be drawn for 

recreational shopping trips. It is easy to derive the analogous expressions for shopping trips, and 

it follows that the choice of the location for the recreational shopping trip – given that one has 

decided to undertake one – depends only on the prices of these shopping trip locations. 
 

The ratio of the demand for nature-based recreation trip n and recreational shopping trip m can 

be derived from the demand functions as: 
 

𝑞1𝑛

𝑞2𝑚
=

𝜕𝑤′

𝜕𝑎1

𝜕𝑎1
𝜕𝜋1𝑚

𝜕𝑤′

𝜕𝑎2

𝜕𝑎1
𝜕𝜋1𝑚′

.          (4.6) 

 

This shows that this ratio depends only on the prices 𝜋1 and 𝜋2. It follows that we can specifiy 

the functions 𝑓1 and 𝑓2 further as: 𝑓1(𝑦, 𝜋1, 𝜋2, 𝑝) = ℎ(𝑦, 𝜋1, 𝜋2, 𝑝)𝑓′1(𝜋1, 𝜋2) and 

𝑓2(𝑦, 𝜋1, 𝜋2, 𝑝) = ℎ(𝑦, 𝜋1, 𝜋2, 𝑝)𝑓′2(𝜋1, 𝜋2). The function h is common to both functions f and 

drops out of the ratio in (4.5).  
 

To further investigate the implications of the separable indirect utility function, we now derive 

an expression for the total number of recreation trips by summing the individual demand 

functions: 
 

𝑄 = ∑ 𝑞1𝑛𝑛 + ∑ 𝑞2𝑚𝑚 =

𝜕𝑣′

𝜕𝑤′
𝜕𝑤′

𝜕𝑎1
𝜕𝑣′

𝜕𝑦

∑
𝜕𝑎1

𝜕𝜋1𝑛
𝑛 +

𝜕𝑣′

𝜕𝑤′
𝜕𝑤′

𝜕𝑎2
𝜕𝑣′

𝜕𝑦

∑
𝜕𝑎2

𝜕𝜋2𝑚
𝑚 =

𝜕𝑣′

𝜕𝑤′

𝜕𝑣′

𝜕𝑦

(
𝜕𝑤′

𝜕𝑎1
∑

𝜕𝑎1

𝜕𝜋1𝑛
𝑛 +

𝜕𝑤′

𝜕𝑎2
∑

𝜕𝑎2

𝜕𝜋2𝑚
𝑚 ).(4.7) 

 

It is now easy to verify that we can write individual demand 𝑞1𝑛 as: 
 

𝑞1𝑛 = 𝑄 

𝜕𝑤′

𝜕𝑎1
∑

𝜕𝑎1
𝜕𝜋

1𝑛′
𝑛′

𝜕𝑤′

𝜕𝑎1
∑

𝜕𝑎1
𝜕𝜋1𝑛′

𝑛′ +
𝜕𝑤′

𝜕𝑎2
∑

𝜕𝑎2
𝜕𝜋2𝑚

𝑚

𝜕𝑎1
𝜕𝜋1𝑛

∑
𝜕𝑎1

𝜕𝜋1𝑛′
𝑛′

= 𝑄 𝑃𝑟1 𝑃𝑟𝑛|1.     (4.8) 

 

That is, the demand for nature-based recreation at location j is the product of the total number of 

trips Q, the probability that a randomly selected recreation trip has nature-based recreation as its 

main travel motive, and the probability that a randomly selected recreation trip ends up at 

destination j. A similar expression holds for recreation trips that have shopping as their main 

purpose, as is easy to check. 
 



 81 

In this model structure trip distribution – over two types of recreation activities as well as over 

the destinations – can thus be distinguished from trip generation, even though both are part of the 

same utility-maximising structure. The structure can be generalised with income as an argument 

of the subutility functions w and 𝑎𝑗, j=1,2. Only this basic version is discussed here to simplify 

the notation. 

 

4.3 Details of the application 

 

4.3.1 The data sample 

This paper applies a household survey referring to the Dutch consumer’s recreation behaviour, 

the Continuous Leisure Survey, which covers a one-year period that starts in April 2006 and ends 

in March 2007. Each respondent registers the executed recreation activities during one week, and 

this set of recreation trips will serve as the dependent variable in the model. The respondents not 

registering their household income are discarded, and hence the data sample for this analysis has 

13,093 respondents. Among the other variables registered are the characteristics of the recreation 

trip such as the activity location, the activity purpose, but also socio-demographic and -economic 

variables such as the age of the respondent, the household and employment situation, and, of 

course, the municipality of residence. 
 

The model evaluates the consumer behaviour for two recreation activity types, namely nature-

based recreation and recreational shopping. As noted in Section 4.1, we consider these activities 

because of their relevance to both the consumer and the authorities. We assume that successive 

trips of these activity types take place independently of each other, and the consumer starts each 

trip from the own residence. The data sample has 7,209 nature-based recreation trips and 4,767 

recreational shopping trips. These figures indicate that some of the consumers do not undertake 

any nature-based recreation or recreational shopping trip in the week of observation, as the 

number of respondents in the data sample exceeds the number of trips. Figure 4.1 shows the 

distribution of the number of recreation trips in the data sample: the mean number of recreation 

trips per week is 0.915, while the standard deviation is 1.435. Approximately half of the 

respondents do not to participate in recreational shopping or nature-based recreation at all during 

the week of observation, while the other half of the sample undertakes, on average, more than 

one trip each week. These differences suggest that the heterogeneity in consumer recreation 

behaviour exists, for which many explanations are possible. 
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Figure 4.1: The total number of trips per week over the set of respondents 

 

 

The consumers have reported nature-based recreation and recreational shopping trips in, 

respectively, 426 and 298 out of 443 municipalities. In the model these municipalities are nested 

in tourist regions50, and Table 4.1 gives some descriptive statistics for these regions. The 

correlation between the series in the table is considerable, especially between the percentage of 

consumers residing in a tourist region and the percentage of trips for either recreation activity 

type. In the case of nature-based recreation this correlation is up to 79%, whereas the correlation 

between the number of residents and recreational shopping trips is even higher than 96%. There 

are, however, some regions that are clearly more popular for nature-based recreation trips (for 

instance, the North Sea resorts) or shopping trips (most notably the four most populated cities of 

the Netherlands). Quite often, the consumer chooses the municipality of residence as the location 

for recreation activities, which suggests that the immediate accessibility to facilities may be 

responsible for the heterogeneity in consumer behaviour. The percentage of trips for which 

consumers do not leave the municipality of residence is almost 66% for recreational shopping 

and 67% for nature-based recreation. For both trip types the trip distance seems vital. 
 

The registration period of a week suffices to explain the differences in recreation demand among 

a set of consumers. Such a registration period is long enough to correct for the intrapersonal 

variability that is fairly large between individual weekdays (as a result of socio-demographic and 

car-ownership factors according to Pas and Koppelman 1987). The intraweek variability is less 

                                                      
50 Each tourist region contains municipalities that are similar in type. Statistics Netherlands actually observes 17 

tourist regions, but we have however opted for the division of the set of Other destinations into two distinct 

categories (Other in Groningen and Frisia and Other in North and South Holland), as the distance between these 

alternatives is considerable and many municipalities in the west have a different geological background. 
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serious. Pas (1988), Bhat et al. (2005), and Habib et al. (2008), among others, observe that the 

majority of consumers more or less repeat their choice patterns over subsequent weeks.51 Some 

temporal variation may exist, and we introduce the month of agenda registration in the model to 

check for this temporal variation. 

 

 

4.3.2 The consumer’s characteristics in the model 

We relate the consumers’ choices on the number of recreation trips, the choice between 

recreational shopping and nature-based recreation, and each activity type’s destinations to 

explanatory variables of different kinds. The recreation activity type choice model (which is part 

of the trip distribution stage) and the trip generation model use characteristics of the trip context 

and the consumer as its explanatory variables, e.g. the composition of the household, the age of 

                                                      
51 Spissu et al. (2009) find some intraweek variability, but their study explicitly takes the time component into the 

equation for the week-to-week recreation variability, whereas this analysis focuses on participation rather than 

duration. 

Table 4.1: The distribution of trips per recreation activity type across the tourist regions 

Nest name Surface 
(in %) 

Residents 
(in %) 

Nature- 
based 

recreation 
(in %) 

Recreational        
shopping   

(in %) 

West Frisian Islands 1.14 0.15 0.69 0.13 

North Sea resorts 4.34 4.21 10.38 3.15 

IJsselmeer coastal towns 8.08 5.33 5.08 5.71 

Delta area 7.22 5.76 6.64 5.43 

Lake area in Frisia, Groningen and northwest 
Overijssel 

4.63 2.06 2.07 1.62 

Holland-Utrecht lake area 1.60 1.63 1.62 0.27 

Utrecht hill ridge 1.96 3.89 4.15 3.97 

Veluwe and Veluwerand 6.11 5.03 7.49 5.64 

Gelderland river area 3.01 2.47 1.58 0.96 

Achterhoek 4.77 2.91 3.25 2.06 

Twente, Salland, and Vechtstreek 8.33 6.13 6.38 7.47 

Groningen, Frisia, and Drenthe sands 11.03 3.89 5.84 4.87 

West and Central Brabant 9.39 11.25 11.07 11.58 

East Brabant, North and Central Limburg, and Rijk 
van Nijmegen 

8.51 7.19 7.53 7.01 

South Limburg 1.93 3.76 3.16 3.94 

G4 (Amsterdam, Rotterdam, The Hague, Utrecht) 1.52 12.77 5.66 16.19 

Other in Groningen and Frisia 8.27 4.43 3.90 4.99 

Other in North and South Holland 8.05 17.14 13.51 15.02 

 100.00 100.00 100.00 100.00 
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the respondent, the household income per person in the family, the month of agenda registration, 

and the respondent’s ancestry. Table 4.2 lists the descriptive statistics for these characteristics, 

for each stage of the model.  
 

This chapter’s purpose is to find out in which particular manner preferences differ given the 

residential location of the consumer, and whether it is just accessibility that matters or some 

other factors as well. Therefore, the design of the variable distinguishing the consumer’s location 

within the urban systems of the Netherlands deserves some additional exploration. There are 

many different ways to characterise the consumer’s residential location. First of all, there are 

differences with respect to the type of agglomeration in which the consumer resides: an urban 

agglomeration with, usually, a very high concentration of economic activity naturally differs 

from a suburban town that usually requires longer distances to, for example, undertake 

recreational shopping trips. The preferences of suburban consumers may also differ with respect 

to the distance that it takes to reach (one or more) urban agglomerations. This paper assumes 

each municipality is a homogeneous entity, but even with this assumption many ways to 

categorise municipalities and residential locations remain. A common categorisation is to 

consider the municipality’s membership of an urban area. An urban area can be defined as the 

conglomerate of the urban agglomeration or multiple urban agglomerations and the surrounding 

suburban area (e.g., villages, hamlets), tied to each other through various spatial and socio-

economic linkages (loosely translated from Vliegen 2005). Vliegen (2005) also comments that 

the (sub)urban municipalities inside the urban area are those that see 15% of its inhabitants 

commute to the central urban agglomeration. Statistics Netherlands identifies 22 urban areas in 

the Netherlands, of which the majority is located in the west of the Netherlands. Figure 4.2 

depicts the urban areas, with the central urban agglomeration in the urban area in a slightly 

darker colour. We add an indicator for residential location based on this urban area classification. 

We make a distinction between residents of the central urban agglomeration and residents of the 

other municipalities in the urban area, and of course those consumers residing in a municipality 

not part of an urban area. 
 

To check the sensitivity of these results we will also consider other categorisations in Section 

4.5.5. Government policy can provide some inspiration for alternative categorisations, as the 

government has initiated policies for dissimilar environment types and dissimilar groups of 

municipalities. For instance, there is the government’s Big Cities Program that exists because of 

opportunities and problems that typically come hand in hand with higher urbanisation rates: 

congestion, crime, public transport etcetera. The fact that the national government aims to 

improve the living standards in the 36 largest urban agglomerations suggests that these 

agglomerations differ from the other Dutch agglomerations, and this provides us with a rationale 

to categorise the consumer’s residential locations likewise. There is a subtle difference with 
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respect to the previous classification, as in this case some growth cores of central urban 

agglomerations are now actually classified as urban agglomeration (such as Almere, Schiedam, 

and Zoetermeer, growth cores to Amsterdam, Rotterdam and The Hague respectively). Figure 

4.A1 in Appendix 4.A shows the municipalities belonging to the G36 graphically. Another 

classification that we will evaluate distinguishes municipalities with respect to the highest level 

of population density in their administrative areas. The idea is that compact agglomerations 

induce the consumer to undertake more trips, which can be considered with this classification. 

 
Figure 4.2: The twenty-two urban areas of the Netherlands 
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Table 4.2: Descriptive statistics of the respondent and the trip in each stage of the model 

  Trip generation Nature-based 
recreation 

Recreational shopping 

Description Mean S.D. Mean S.D. Mean S.D. 

𝑚𝑎𝑔𝑒51−99 The respondent’s age is 51 
years or higher 

0.328 0.470 0.451 0.498 0.326 0.469 

𝑚ℎℎ𝑖𝑛𝑐𝑜𝑚𝑒 The respondent’s monthly per-
head household income  

1.417 1.050 1.501 1.119 1.434 1.013 

𝑚𝑠𝑖𝑛𝑔𝑙𝑒  The respondent is a single-
person household. 

0.128 0.334 0.127 0.334 0.140 0.347 

𝑚𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛 The respondent is in a family 
with children of 12 or younger 

0.369 0.483 0.301 0.459 0.336 0.473 

𝑚𝑛𝑜𝑛𝑛𝑎𝑡𝑖𝑣𝑒 The respondent is of non-native 
descent 

0.096 0.295 0.089 0.285 0.123 0.328 

𝑚𝑢𝑟𝑏𝑎𝑛𝑐𝑒𝑛𝑡 The respondent resides in the 
central urban agglomeration of 
an urban area 

0.290 0.454 0.224 0.417 0.297 0.457 

𝑚𝑢𝑟𝑏𝑎𝑛𝑠𝑢𝑏 The respondent resides in an 
urban area, yet not in the 
central urban agglomeration 

0.280 0.449 0.285 0.451 0.266 0.442 

𝑚𝑓𝑢𝑙𝑙𝑡𝑖𝑚𝑒 The respondent works 36 hours 
per week, or more 

0.272 0.445 0.213 0.410 0.259 0.438 

𝑚𝑝𝑎𝑟𝑡𝑡𝑖𝑚𝑒 The respondent works at least 
12, at most 36 hours per week 

0.210 0.407 0.193 0.395 0.245 0.430 

𝑚𝑚𝑖𝑠𝑠𝑖𝑛𝑔 The respondent has not 
registered job information 

0.129 0.335 0.133 0.339 0.140 0.347 

𝑚𝐽𝑎𝑛𝑢𝑎𝑟𝑦 The respondent registers trips 
during (mostly) January 

0.084 0.278 0.057 0.231 0.089 0.284 

𝑚𝐹𝑒𝑏𝑟𝑢𝑎𝑟𝑦 The respondent registers trips 
during (mostly) February 

0.077 0.266 0.061 0.239 0.073 0.261 

𝑚𝑀𝑎𝑟𝑐ℎ The respondent registers trips 
during (mostly) March 

0.090 0.286 0.074 0.261 0.088 0.283 

𝑚𝐴𝑝𝑟𝑖𝑙 The respondent registers trips 
during (mostly) April 

0.087 0.281 0.085 0.279 0.075 0.263 

𝑚𝑀𝑎𝑦 The respondent registers trips 
during (mostly) May 

0.083 0.275 0.085 0.279 0.079 0.270 

𝑚𝐽𝑢𝑛𝑒  The respondent registers trips 
during (mostly) June 

0.082 0.274 0.113 0.316 0.075 0.263 

𝑚𝐽𝑢𝑙𝑦 The respondent registers trips 
during (mostly) July 

0.075 0.263 0.123 0.329 0.079 0.269 

𝑚𝐴𝑢𝑔𝑢𝑠𝑡 The respondent registers trips 
during (mostly) August 

0.084 0.278 0.090 0.286 0.092 0.289 

𝑚𝑆𝑒𝑝𝑡𝑒𝑚𝑏𝑒𝑟 The respondent registers trips 
during (mostly) September 

0.086 0.280 0.102 0.303 0.079 0.270 

𝑚𝑂𝑐𝑡𝑜𝑏𝑒𝑟 The respondent registers trips 
during (mostly) October 

0.084 0.277 0.072 0.259 0.077 0.266 

𝑚𝑁𝑜𝑣𝑒𝑚𝑏𝑒𝑟 The respondent registers trips 
during (mostly) November 

0.087 0.281 0.071 0.256 0.093 0.290 

Note: all explanatory variables are categorical variables, except for 𝑚ℎℎ𝑖𝑛𝑐𝑜𝑚𝑒 . The minimum and maximum for this 
variable equal 0.017 and 12.500 (in thousands of euros per month per head of the family). 
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Table 4.2 reports that 29% of the consumers in the data sample resides within the municipality 

that is the central urban agglomeration of an urban area, and another 28% resides in the other 

municipalities of the urban areas. The means of the same variables in the nature-based recreation 

and recreational shopping models indicate that the participation in these activities is fairly 

consistent with the consumers’ presence in the general data sample, with one major exception: 

consumers residing in central urban agglomerations show lower participation levels for nature-

based recreation than would have been expected given their presence in the data. The models in 

the next sections will consider why these effects show up. 

 

4.3.3 The destination’s characteristics in the model 

The consumer’s choices are probably affected by the amenities of an agglomeration. We include 

amenities in the models such as the amount of land available for nature-based recreation, the 

number of shops, the diversity of the area (for both nature-based recreation and recreational 

shopping purposes), the number of monuments, and the ecological quality of the non-urban land. 

Table 4.3 presents some descriptive statistics of these characteristics, as well as which model 

uses which characteristics. 
 

The data used stems from various sources. The variables on the number of shops and shop 

diversity are constructed using the database of market research agency Locatus (2007), who have 

assembled information on all points of sale in the Netherlands. Each point of sale is categorised 

by type and each shopping area by service potential. We use the records of those (nondaily) 

shops with the highest service potential (those located in the agglomeration centre). Both 

variables for the cultural-historical value of the recreation area depend on data retrieved from the 

Netherlands Institute for Cultural Heritage (RCE 2012), which is part of the Department of 

Culture and Science. Their database contains all the listed national monuments, and this database 

is processed in a geographic information system (GIS). This allows us to establish the exact 

location of the national monuments, and thus decide whether they belong to the agglomeration 

centre (where recreational shopping opportunities exist), to the area outside the agglomeration 

borders, or to some other, for this research irrelevant, area. The destination choice model for 

nature-based recreation trips applies the number of monuments in the area beyond the confines 

of the agglomeration, whereas the destination choice model for shopping trips uses all non-

housing monuments in the agglomeration centre. The agglomeration centre was established with 

the help of the Locatus database, which assigns the degree to which shops of the postal code area 

are able to reach customers. Those postal code areas with the highest consumer reach per 

municipality were included. Dutch retail policy has kept competition from outside the 

agglomeration centre small, and thus these areas are usually situated in the agglomeration centre 

(Evers 2011).  
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Table 4.3: Descriptive statistics of the observed destination amenities 

 Description Activity Unit of 
measurement 

Mean Std. 
dev. 

Min. Max. 

𝑞𝑛𝑜𝑛𝑢𝑟𝑏𝑎𝑛 The amount of land not used 
for agglomerations 

NBR in hundreds of 
km2 

0.720 0.679 0.020 4.538 

𝑞𝑛𝑎𝑡𝑑𝑖𝑣 The diversity of the 
available amount of natural 
land  

NBR Shannon 
diversity index 

(1949) 

1.585 0.298 1.069 2.487 

𝑞𝑒𝑐𝑜𝑙𝑜𝑔𝑖𝑐𝑎𝑙 The amount of land 
protected for ecological 
reasons 

NBR in hundreds of 
km2 

0.082 0.190 0 2.032 

𝑞𝑚𝑜𝑛𝑜𝑢𝑡  The number of out-of-town 
national monuments 

NBR in hundreds 0.372 0.403 0 2.660 

𝑞𝑠ℎ𝑜𝑝𝑠 The number of nondaily 
shops in the agglomeration 
centre 

RS in hundreds 1.575 2.559 0.030 35.170 

𝑞𝑚𝑜𝑛𝑐𝑒𝑛𝑡  The number of 
nonresidential national 
monuments in centre 

RS natural 
logarithm 

2.196 1.842 0 6.286 

𝑞𝑠𝑋𝑚 The cross-effect of 𝑞𝑠ℎ𝑜𝑝𝑠 

and 𝑞𝑚𝑜𝑛𝑐𝑒𝑛𝑡 

RS in hundreds, 
natural 

logarithm 

3.651 12.213 0 221.08 

𝑞𝑠ℎ𝑜𝑝𝑑𝑖𝑣 The diversity of the 
available nondaily shops 

RS Shannon 
diversity index 

(1949) 

3.852 0.578 0.497 4.575 

𝑞𝑛𝑜𝑛𝑓𝑟𝑎𝑛𝑐ℎ𝑖𝑠𝑒 The percentage of shops in 
the city centre that are no 
franchise 

RS in percentages 76.870 11.856 28.037 100.00 

𝑞𝑝𝑎𝑟𝑘𝑠 The percentage of land 
devoted to parks in the city 
centre 

RS in percentages 3.130 2.548 0 16.370 

𝑞𝑤𝑎𝑡𝑒𝑟  The percentage of land 
devoted to water in the city 
centre 

RS in percentages 1.509 2.305 0 15.395 

Note: NBR is short for nature-based recreation, while RS is mnemonics to recreational shopping. 

 

Two GIS files are used to establish the amount of green space per municipality, as was in 

Chapter 2: one file of Geodan (2009a) that maps all the municipalities of the Netherlands in 

2007, and another by Statistics Netherlands that places all settlements of the year 2006 on top of 

the municipality map. All land in the municipalities not covered by these settlements is 

aggregated and calculated per municipality. The variable that captures the ecological quality of 

the municipal non-urban land again takes the protected areas across the country into 

consideration. The majority of these areas belong to the Natura 2000 network, which the 

European Union established as the follow-up to the Birds Directive and the Habitats Directive. 

The areas in the Natura 2000 network require attention as the sustainability of these is considered 

important. The area size of the patches of this network is added to the area size of each patch that 
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has an indication for protected natural heritage. These areas are not part of the Natura 2000 

network, but are recognised by UNESCO or the national government to have ecological value.52 
 

The destination choice models, part of the trip distribution stage, consider the effect of the travel 

distance on the consumer’s choices as well. The travel distance between each pair of 

municipalities is measured using a GIS-based service, and is defined as the Euclidian distance 

between the midpoints of the municipality of residence and the (possible) destination.53 The 

average travelled distance for nature-based recreation and recreational shopping is, respectively, 

14.986 and 11.527 kilometres.  

 

4.4 Specification of the empirical model 

 

4.4.1 The structure of the model 

Figure 4.3 gives an overview of the components in our nested model structure. At the top is the 

trip generation model. The trip generation model contains a logsum term that is derived from the 

binomial model that distributes the number of undertaken trips over the activity types nature-

based recreation and recreational shopping. The binomial model is in the middle of the structure, 

and contains the logsums of the destination choice models. These models are at the bottom of the 

figure. Although this is not explicitly shown in the figure, both destination choice models are 

themselves nested logit models, where the nests group the municipalities in tourist regions, as 

defined by Statistics Netherlands (2013). Below, we provide a detailed description of the three 

model levels, starting at the bottom of the figure and working up the tree. 

 

4.4.2 The destination choice models 

For both recreation activity type trips, that is 𝑗 = nature-based recreation or recreational 

shopping, we apply a nested logit model for the destination choice. For both types the nests refer 

to the eighteen tourist regions in the Netherlands 𝑛 = 1, … , 𝑁. The alternatives in each nest are 

the municipalities that belong to the tourist region and are chosen at least once by a consumer in 

the data sample. The method does not allow the inclusion of a municipality that is, in our sample, 

not chosen for trip type j. Lack of participation in for instance the activity type recreational 

shopping however does not rule out this municipality for nature-based recreation, and vice versa. 

If this happens, the municipality is part of a nest  in the model for the latter activity trip type, but 

                                                      
52 We use GIS files available at the National Georegister (http://www.nationaalgeoregister.nl) to establish the 

location of the indicated areas, and their respective sizes. 
 

53  The Euclidian distance is a reasonable proxy for travel distance in the case of the Netherlands, as the road and 

railway density are high and natural obstacles (such as mountains) are largely missing. We assume that the trips that 

end and start in the same municipality take two-and-a-half kilometers. We chose for this distance after considering 

the average distance from the municipality borders to the municipality centroids, and the average distance of 

settlement centroids and settlement outer borders. 

http://www.nationaalgeoregister.nl/
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not in the former. We denote the set of municipalities in tourist region m for activity type j trips 

as  𝐵𝑗𝑚. The logsum parameter associated with the corresponding nest is denoted as 𝜆𝑗𝑚. 

Moreover, 𝑢𝑖𝑗𝑛 is the deterministic part of the utility that consumer 𝑖 attaches to destination 𝑛 

when making a recreation trip of activity type 𝑗. Using this notation, the destination choice 

probabilities 𝑃𝑛|𝑗
𝑖  for consumer 𝑖 can be written as (see Train 2009): 

 

 𝑃𝑛|𝑗
𝑖 =

𝑒
𝑢𝑖𝑗𝑛 𝜆𝑗𝑚(𝑛)⁄

(∑ 𝑒
𝑢𝑖𝑗𝑚 𝜆𝑗𝑚(𝑛)⁄

𝑚∈𝐵𝑗𝑚(𝑛)
)

𝜆𝑗𝑚(𝑛)−1

∑ (∑ 𝑒
𝑢𝑖𝑗𝑚 𝜆𝑗𝑚⁄

𝑚∈𝐵𝑗𝑚
)𝑀

𝑚=1

𝜆𝑗𝑚
,      (4.9) 

 

where 𝑀 is the total number of tourist regions. Since unobserved characteristics of the 

destinations are, at least potentially, a cause for concern, we again adopt the approach of 

Murdock (2006), which introduced the innovations of Berry (1995) and Berry, Levinsohn and 

Pakes (1995) in recreation demand models. This means that we will estimate the model in two 

steps, as will now be shortly explained. 

 

Figure 4.3: The structure of the model 

 

 

In the first step we specify the deterministic part of utility as: 
 

𝑢𝑖𝑗𝑛 = 𝜚𝑗𝑛 + ∑ (∑ 𝜐𝑐𝑗𝑘(𝑍𝑖𝑘 − �̅�𝑘)𝐾
𝑘=1 )𝐻𝑐𝑗𝑛

𝐶
𝑐=1 + (𝜒𝑗0 + ∑ 𝜒𝑗𝑘(𝑍𝑖𝑘 − �̅�𝑘)𝐾

𝑘=1 )𝑙𝑛(𝐷𝑖𝑛). (4.10) 
 

In this equation  𝜚𝑗𝑛 is an alternative-specific constant;  𝑍𝑖𝑗𝑘 denotes the value of characteristic k 

of consumer 𝑖, and �̅�𝑘 the average of this characteristic in the population;  𝐻𝑐𝑗𝑛 is the value of 

destination amenity c that is relevant for type j trips in destination n;  𝐷𝑖𝑛 denotes the distance 

between consumer 𝑖’s residential location and trip destination n; finally, the Greek letters denote 

the coefficients to be estimated in the first step of the model. 
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The alternative-specific constant 𝜚𝑗𝑛 absorbs the impact of the unobserved characteristic and also 

captures the value of the destination amenities 𝐻𝑐𝑗𝑛 for the average consumer, that is, the 

consumer whose characteristics are all identical to the averages �̅�𝑘. The second term, 

∑ (∑ 𝜐𝑐𝑗𝑘(𝑍𝑖𝑗𝑘 − �̅�𝑗𝑘)𝐾
𝑘=1 )𝐻𝑐𝑗𝑛

𝐶
𝑐=1 , gives consumer 𝑖’s deviation from this average valuation. 

Clearly, this term is zero for the average consumer. ,The final term (𝜒𝑗0𝑛 + ∑ 𝜒𝑗𝑘𝑛(𝑍𝑖𝑗𝑘 −𝐾
𝑘=1

�̅�𝑗𝑘))𝑙𝑛(𝐷𝑖𝑗𝑛) gives the impact of the travel distance on consumer 𝑖’s valuation of the 

destination. Also here, we have distinguished between the marginal impact the log of distance 

has on the average consumer,  𝜒𝑗0𝑛, and the deviation of this average impact for consumer 𝑖, 

which is determined as ∑ 𝜒𝑗𝑘𝑛(𝑍𝑖𝑗𝑘 − �̅�𝑗𝑘)𝐾
𝑘=1 .  Since the travel distance D depends on the 

location of the consumer, it is 𝑖-specific. 
 

We estimate the nested logit model (4.9) with the utility specified as in (4.10) by maximum 

likelihood. This is the first step of the estimation procedure. In the second step the alternative-

specific constants are further analysed, using linear regression methods, that is, we specify them 

as: 
 

𝜚𝑗𝑛 = ∑ 𝐻𝑐𝑗𝑛𝜐𝑐𝑗0
𝐶
𝑐=1 + 𝜉𝑗𝑛 ,         (4.11) 

 

and use linear regression methods to estimate the coefficients 𝜐𝑐𝑗0. The residual 𝜉𝑗𝑛 in this 

equation reflects the unobserved characteristics of the destination n that are relevant for 

recreation activity trips of type j.  See Murdock (2006) for further details. 
 

The destination choice models for nature-based recreation and recreational shopping are 

estimated separately. The link with the recreation activity type model is made via the logsum of 

the estimated model, which gives the expected maximum utility of the consumer. This variable is 

equal to the natural logarithm of the denominator of the choice probability (4.9), evaluated for a 

specific consumer using the estimated coefficients. It is denoted as 𝑎𝑖𝑗:  
  

 𝑎𝑖𝑗 = 𝑙𝑛 (∑ (∑ 𝑒𝑢𝑖𝑗𝑛 𝜆𝑗𝑚⁄
𝑛∈𝐵𝑗𝑚

)𝑀
𝑚=1

𝜆𝑗𝑚

),       (4.12) 

 

where 𝛼𝑖𝑗 reflects the desirability (or, in other words, accessibility) of the set of the destination 

choice set 𝐵𝑛 for activity 𝑗 for consumer 𝑖 (Ben-Akiva and Lerman 1985).  

 

4.4.3 Nature-based recreation or recreational shopping? 

The consumer, wishing to undertake a recreation trip, has to decide whether to go to nature or to 

the city. We model this choice with a binomial logit (MNL) model.54 The utility of choice 𝑗 for 

consumer i is: 
 

                                                      
54  See, again, Train (2009) for an excellent review of discrete choice methods, along with some future challenges. 
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 𝑤𝑖𝑗 = 𝜓𝑖𝑗 + ∑ 𝛽𝑗𝑘𝑖𝑗 + 휁𝑗𝑎𝑖𝑗
𝐾
𝑘=1   with = 1,2 .      (4.13) 

 

In this equation 𝑘 is a vector of respondent and trip characteristics. In addition to them, the 

logsum of the destination choice model for this type of recreation activity is included as an 

explanatory variable. The choice probability of the decision on the type of recreation activity is 

denoted as 𝑃𝑖𝑗: 
 

𝑃𝑖𝑗 =
𝑒

𝑤𝑖𝑗

𝑒𝑤𝑖1+𝑒𝑤𝑖2
 .          (4.14) 

 

4.4.4 The trip generation model 

The trip generation model uses an indirect utility function: 
 

𝑣𝑖
′ =

𝑦𝑖
1−𝜑

1−𝜑
−

1

𝜂
𝑒𝛾+𝛿𝐻𝑖+𝜂𝑤′

 .         (4.15)  
 

Here 𝑣 denotes the utility of consumer 𝑖, whereas 𝑦 is the consumer’s household income and 𝐻 

the vector of household, individual, and contextual characteristics. The application of Roy’s 

identity to this indirect utility function leads to the expected demand for the number of recreation 

trips 𝑄 of consumer 𝑖:  
 

𝑄𝑖 = 𝑒𝛾+𝛿𝑍𝑖+𝜂𝑤′+𝜑 ln(𝑦𝑖) .        (4.16) 
 

We apply count data regression models to evaluate (4.16). The probability density function, 

under the assumption that the observed demand 𝑞𝑖 of consumer 𝑖 is Poisson distributed with 

mean (and variance) 𝜇, is: 
 

𝑃𝑄𝑖=𝑞𝑖
=

𝑒−𝜇𝜇𝑞𝑖

𝑞𝑖!
,  for 𝑞𝑖 = 0,1,2, … ,        (4.17) 

 

where 𝑞𝑖 is the actual number of recreation trips undertaken by consumer 𝑖 = 1,2, … , 𝐼. The 

count data regression model with a negative binomial distribution is in many ways similar to the 

regression model with the Poisson distribution, but is preferred when the mean and the variance 

of the dependent variable are not equidispersed. In a data sample the variance is often much 

larger than the mean, and thus overdispersed, and was already established in Section 4.3.1. 

Hence, the negative binomial distribution may be theoretically more appropriate to model the trip 

generation stage.55 The negative binomial distribution assumes there is no independence between 

between subsequent observations of the same respondent, and corrects for the individual 

heterogeneity responsible for these dependent observations. The probability density function of 

the negative binomial regression model is: 
 

𝑃𝑄𝑖=𝑞𝑖
=

Γ(𝜃+𝑞𝑖)

Γ(1+𝑞𝑖)Γ(𝜃)
(

𝜃

𝜃+𝜇
)

𝜃
(

𝜇

𝜇+𝜃
)

𝑞𝑖

,       (4.18) 
 

                                                      
55  See detailed descriptions of both distributions in textbooks such as Cameron and Trivedi (1998) and Winkelmann 

(2003). 
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where 휃 is the inverse of the variance, the parameter that acts as the dispersion parameter. 

Without overdispersion (휃 → 0), the negative binomial distribution converges to the Poisson 

distribution.  

 

4.5 The estimation results 

This section presents the estimation results, in the same order as in the exposition of the model 

structure of the previous section. That is, we start with the destination choice models, continue 

with the recreation activity type choice model and conclude with the trip generation model. 

 

4.5.1 The two-step destination choice model estimates for recreational shopping trips 

Table 4.4 reports the estimates of the coefficients 𝜐𝑐𝑗𝑘, 𝜒𝑗0 and 𝜒𝑗𝑘 of the destination choice 

models. The alternative-specific constants 𝜚 are graphically shown in Appendix 4.B. That 

particular appendix also lists the estimates of the inclusive value parameters 𝜆, of which 12 out 

of 18 coefficients are in the range of 0 and 1.  
 

The first step of the destination choice model for recreational shopping trips yields 21 (out of 

161) statistically significant coefficients. Most of these coefficients are cross-effects of the travel 

distance and a consumer characteristic. The mean coefficient for the travel distance is also 

statistically significant, and has the usual negative sign. The estimates moreover suggest that the 

utility of consumers residing in the central urban agglomerations of an urban area and consumers 

with fulltime jobs is significantly less affected by the travel distance than the utility of the 

consumers not residing in central agglomerations and/or with no jobs. Especially the former 

estimate surprises, as consumers in central urban agglomerations are generally much closer to an 

attractive shopping area than consumers not residing in urban agglomerations. There is temporal 

variation of the disutility that the travel distance produces as well. During the months May, 

September, October, and November, the consumer is less concerned with the travel distance than 

in the reference month, which is December in this particular case. 
 

Although the first step in principle suffices to calculate the logsum that is added to the recreation 

activity type choice model, the second step allows to estimate the effect of the agglomeration 

amenities, which are of interest to policymakers. The second step of the destination choice model 

applies linear regression methods to assess the mean effects of the agglomeration attributes. We 

can apply the ordinary least squares (OLS) regression, but for this type of recreation trip there 

are concerns of endogeneity with respect to some of the agglomeration amenities, which would 

render the application of OLS inappropriate. As already notified in the previous chapter, the 
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endogeneity concerns predominantly exist for the number of shops and monuments.56 Local 

authorities are able to increase the size of the area devoted to shopping in the agglomeration 

centre through adjusting local development plans. The authorities of an agglomeration that is 

already quite attractive for recreational shopping may especially be expected to do so. Market 

forces are likely to respond similarly in attractive areas, with new shops more likely to open in 

attractive agglomeration centres. The heritage may be prone to endogeneity as well, as the 

authorities of an agglomeration may promote the conservation of its heritage through applying 

for the national monument status of buildings in the agglomeration centre. Such a strategy would 

fully exploit (and preserve) the potential of the heritage in the centre of the agglomeration, and as 

we consider non-residential heritage in this model this strategy can be easily applied by the 

agglomeration’s authorities. The number of shops and the number of non-residential monuments 

is instrumented by, respectively, the current number of inhabitants of an agglomeration and the 

number of inhabitants in the year 1830, as in the previous chapter. These instruments can be 

expected to be strongly correlated with the current presence of shops and the presence of cultural 

heritage, respectively, but both instruments are not expected to have a direct impact on the 

agglomeration’s attractiveness for recreational shopping. We include the cross-effect of the 

number of shops and non-residential monuments as the instrument for the cross-effect of the 

number of shops and non-residential monuments. 
 

Table 4.5 shows the results of the second-step linear regression, with both the results of the OLS 

and IV regressions listed. Appendix 4.B lists the other regression estimates of the IV regression, 

and shows that the instruments score pretty well on the included statistical tests. With the second 

step of the IV regression the coefficients on the number of shops, the number of non-residential 

monuments, the cross-effect of these two variables, and the percentage of non-franchise shops 

turn out statistically significant. The sign of the coefficients of these is also as expected, for 

example both being positive in the case of the number of shops and non-residential monuments. 

There is however also the cross-effect, which is signed negatively, which shows there is a limit 

to which the attractiveness of an agglomeration can grow with the supply of the number of non-

residential monuments and shops in the agglomeration centre. This complies with the findings of 

Van Loon et al. (2013) and the previous chapter, for which the consumer’s destination choice of 

more urban recreational activities was considered. The estimations for the recreational shopping 

trips of this chapter however present a slightly different picture for the total effect that cultural 

heritage has on destination choice. Whereas in the analysis by Van Loon et al. (2013) the net 

effect of cultural heritage is positive for almost 96% of the municipalities in the analysis, here  

                                                      
56  Although in the past the Dutch government had considerable power in controlling the store mix and the number 

of international stores in its agglomeration centre, such policies have been banned and we therefore believe that the 

indicators for shop diversity and the percentage of non-franchise shops are not prone to endogeneity. 
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Table 4.4: The first-step nested logit model estimates for recreational shopping destination choice 

 𝑞𝑙𝑜𝑔𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒  𝑞𝑠ℎ𝑜𝑝𝑠 𝑞𝑚𝑜𝑛𝑐𝑒𝑛𝑡  𝑞𝑠𝑋𝑚 𝑞𝑠ℎ𝑜𝑝𝑑𝑖𝑣  𝑞𝑛𝑜𝑛𝑓𝑟𝑎𝑛𝑐ℎ𝑖𝑠𝑒  𝑞𝑝𝑎𝑟𝑘𝑠 𝑞𝑤𝑎𝑡𝑒𝑟  

𝛾𝑚𝑎𝑖𝑛 -2.227 *** 

(0.030) 

- - - - - - - 

𝑚𝑎𝑔𝑒51−99 0.093 

(0.053) 

-0.083 

(0.068) 

-0.120 

(0.064) 

0.014 

(0.011) 

-0.035 

(0.288) 

0.006 

(0.010) 

0.009 

(0.032) 

0.042 

(0.030) 

𝑚ℎℎ𝑖𝑛𝑐𝑜𝑚𝑒  0.017 

(0.020) 

-0.001 

(0.031) 

0.021 

(0.028) 

0.000 

(0.005) 

-0.116 

(0.116) 

0.001 

(0.005) 

0.001 

(0.014) 

0.011 

(0.014) 

𝑚𝑠𝑖𝑛𝑔𝑙𝑒  -0.015 

(0.060) 

-0.110 

(0.100) 

0.107 

(0.079) 

0.016 

(0.016) 

0.353 

(0.378) 

-0.014 

(0.013) 

-0.024 

(0.038) 

-0.051 

(0.039) 

𝑚𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛 -0.001 

(0.050) 

-0.142 ** 

(0.065) 

-0.040 

(0.060) 

0.021 

(0.011) 

-0.006 

(0.278) 

-0.001 

(0.009) 

-0.007 

(0.029) 

0.020 

(0.029) 

𝑚𝑛𝑜𝑛𝑛𝑎𝑡𝑖𝑣𝑒  0.164 *** 

(0.054) 

-0.055 

(0.086) 

-0.032 

(0.061) 

0.008 

(0.014) 

-0.123 

(0.334) 

0.012 

(0.010) 

-0.009 

(0.035) 

0.004 

(0.036) 

𝑚𝑢𝑟𝑏𝑎𝑛𝑐𝑒𝑛𝑡 0.487 *** 

(0.056) 

-0.036 

(0.098) 

0.231 *** 

(0.090) 

0.000 

(0.016) 

-0.136 

(0.398) 

-0.051 *** 

(0.015) 

0.067 

(0.035) 

-0.069 

(0.045) 

𝑚𝑢𝑟𝑏𝑎𝑛𝑠𝑢𝑏  -0.042 

(0.067) 

-0.027 

(0.085) 

0.095 

(0.066) 

0.000 

(0.014) 

-0.455 

(0.337) 

-0.032 ** 

(0.013) 

0.042 

(0.027) 

0.023 

(0.034) 

𝑚𝑓𝑢𝑙𝑙𝑡𝑖𝑚𝑒  0.277 *** 

(0.053) 

0.312 *** 

(0.072) 

-0.044 

(0.059) 

-0.050 *** 

(0.012) 

-0.190 

(0.288) 

0.006 

(0.010) 

0.046 

(0.034) 

0.041 

(0.032) 

𝑚𝑝𝑎𝑟𝑡𝑡𝑖𝑚𝑒  0.077 

(0.055) 

0.172 ** 

(0.074) 

0.049 

(0.064) 

-0.029 ** 

(0.012) 

0.095 

(0.263) 

-0.001 

(0.010) 

0.016 

(0.035) 

0.028 

(0.031) 

𝑚𝑚𝑖𝑠𝑠𝑖𝑛𝑔  0.201 *** 

(0.063) 

0.260 *** 

(0.083) 

-0.014 

(0.075) 

-0.046 *** 

(0.014) 

-0.076 

(0.356) 

0.032 *** 

(0.011) 

0.045 

(0.039) 

0.010 

(0.040) 

𝑚𝐽𝑎𝑛𝑢𝑎𝑟𝑦  -0.126  

(0.102) 

-0.045 

(0.131) 

0.119 

(0.109) 

0.003 

(0.021) 

0.197 

(0.506) 

-0.012 

(0.018) 

0.036 

(0.053) 

-0.027 

(0.051) 

𝑚𝐹𝑒𝑏𝑟𝑢𝑎𝑟𝑦  0.149 

(0.089) 

0.124 

(0.120) 

0.057 

(0.105) 

-0.026 

(0.020) 

0.184 

(0.474) 

0.008 

(0.018) 

0.015 

(0.049) 

-0.112 

(0.058) 

𝑚𝑀𝑎𝑟𝑐ℎ -0.095 

(0.098) 

0.191 

(0.122) 

0.053 

(0.101) 

-0.031 

(0.020) 

-0.043 

(0.522) 

0.009 

(0.017) 

0.020 

(0.056) 

-0.034 

(0.056) 

𝑚𝐴𝑝𝑟𝑖𝑙  0.106 

(0.096) 

0.166 

(0.122) 

0.031 

(0.105) 

-0.025 

(0.020) 

0.187 

(0.517) 

0.006 

(0.017) 

-0.030 

(0.064) 

0.041 

(0.053) 

𝑚𝑀𝑎𝑦 0.174  

(0.089) 

-0.008 

(0.128) 

0.156 

(0.104) 

-0.006 

(0.021) 

0.341 

(0.477) 

0.017 

(0.018) 

0.029 

(0.050) 

0.000 

(0.053) 

𝑚𝐽𝑢𝑛𝑒  -0.043 

(0.100) 

0.042 

(0.136) 

0.107 

(0.108) 

-0.011 

(0.023) 

0.155 

(0.518) 

0.001 

(0.018) 

-0.008 

(0.051) 

0.032 

(0.055) 

𝑚𝐽𝑢𝑙𝑦 0.162 

(0.091) 

0.326 *** 

(0.121) 

0.041 

(0.105) 

-0.057 *** 

(0.020) 

0.056 

(0.476) 

0.022 

(0.018) 

-0.035 

(0.053) 

0.013 

(0.055) 

𝑚𝐴𝑢𝑔𝑢𝑠𝑡  0.154 

(0.085) 

0.140 

(0.115) 

-0.047 

(0.095) 

-0.020 

(0.019) 

0.012 

(0.492) 

0.027 

(0.016) 

-0.062 

(0.057) 

0.026 

(0.051) 

𝑚𝑆𝑒𝑝𝑡𝑒𝑚𝑏𝑒𝑟 0.202 ** 

(0.088) 

-0.108 

(0.119) 

0.087 

(0.094) 

0.011 

(0.020) 

0.089 

(0.507) 

-0.003 

(0.016) 

-0.046 

(0.047) 

-0.059 

(0.048) 

𝑚𝑂𝑐𝑡𝑜𝑏𝑒𝑟 0.198 ** 

(0.089) 

0.189 

(0.121) 

0.073 

(0.100) 

-0.034 

(0.020) 

0.045 

(0.489) 

0.011 

(0.018) 

-0.022 

(0.051) 

-0.059 

(0.062) 

𝑚𝑁𝑜𝑣𝑒𝑚𝑏𝑒𝑟 0.229 *** 

(0.082) 

-0.007 

(0.110) 

0.136 

(0.107) 

0.000 

(0.018) 

0.249 

(0.505) 

-0.004 

(0.018) 

-0.053 

(0.049) 

-0.009 

(0.047) 

Note: each column lists the coefficients (standard errors) of the cross-effect of the agglomeration amenity and the 

respondent or trip characteristics. ** and *** respectively denote the statistical significance at the .05, and .01 level (2-

tailed). The reference category for the variables 𝑚𝑠𝑖𝑛𝑔𝑙𝑒  and 𝑚𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛 is  𝑚𝑛𝑜𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛, while the age and time-of-year 

variables have, respectively, 𝑚𝑎𝑔𝑒0−50 and 𝑚𝐷𝑒𝑐𝑒𝑚𝑏𝑒𝑟  as reference. 𝑚𝑛𝑜𝑤𝑜𝑟𝑘 opposes the other employment variables. The 

log-likelihood equals -6393.659. 
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this percentage is slightly lower than 66%. Thus, the overall positive effect that the cultural 

heritage has on the attractiveness of a municipality is far less evident here than in the other 

analysis. For the destination choice of recreational shopping trips the consumer thus appears to 

appraise other city characteristics more clearly, for instance the supply of shops in a 

municipality. The net effect of the number of shops on the consumer’s destination choice is 

positive for all the municipalities in the analysis. Hence, our findings comply with those of e.g. 

Oppewal et al. (1997), Arentze et al. (2005), and Teller and Reutterer (2008), and imply that 

expanding the number of shops in the agglomeration centre is a successful strategy for local 

authorities that would like to attract consumers for recreational shopping purposes, to stimulate 

the local economy. 
 

The differences between the ordinary least squares regression and instrumental variables 

regression are noteworthy small. The effect of the presence of non-residential monuments in the 

agglomeration centre becomes a bit larger with the IV regression compared to the OLS 

regression, at the cost of the effect of the number of shops on the destination choice. Without the 

correction for endogeneity the net effect of cultural heritage would have been negative for almost 

half of the municipalities, whereas the situation would be similar for the effect that shops have 

on the attractiveness of a municipality. 
 

Table 4.5: The second-step linear regression model mean indirect utilities 

 OLS regression IV 2SLS regression 

Attribute Coefficient S.E. Coefficient S.E. 

𝑞𝑠ℎ𝑜𝑝𝑠  1.514 *** 0.096 1.346 *** 0.134 

𝑞𝑚𝑜𝑛𝑐𝑒𝑛𝑡  0.263 *** 0.036 0.327 *** 0.105 

𝑞𝑠𝑋𝑚 -0.222 *** 0.017 -0.202 *** 0.022 

𝑞𝑠ℎ𝑜𝑝𝑑𝑖𝑣 0.026 0.123 0.071 0.157 

𝑞𝑛𝑜𝑛𝑓𝑟𝑎𝑛𝑐ℎ𝑖𝑠𝑒  -0.018 *** 0.005 -0.024 ** 0.010 

𝑞𝑝𝑎𝑟𝑘𝑠 0.005 0.022 0.003 0.023 

𝑞𝑤𝑎𝑡𝑒𝑟  -0.013 0.025 0.002 0.027 

𝑞(𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡) -0.545 0.662 -0.281 1.041 

Adjusted R2 0.671  0.660 

No. of observations 298  298 

Cragg-Donald Wald F-statistic -  12.117 

Note: the coefficients’ statistical significance at the 5% and the 1% level is denoted by, respectively, ** and 
***. The number of current inhabitants, the number of inhabitants in 1830, and the cross-effect of these two 
are the instruments for the number of shops, the number of non-residential monuments in the city centre, 
and their cross-effect, respectively. Appendix 4.A reports the first-stage OLS regression estimates of the IV 
2SLS-model. The standard errors of this step have not been corrected for the use of first-step estimation 
results. 
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The other variables provide mixed results. Finn and Louviere (1996) have suggested that anchor 

stores play a vital role in the success of shopping malls, as these stores brand an image to the 

shopping mall. Teller and Reutterer (2008), among others, have suggested such an effect prevails 

in the inner city as well. The variable we include does not completely signal the effect of anchor 

stores, but more precisely shows how the presence of franchise shops affects the attractiveness of 

municipalities for recreational shopping purposes. We expect that the consumer’s reasoning is 

similar to that for the presence of anchor stores, as anchor stores are pretty much always 

(international) franchise stores, and thus this variable should capture the effect of anchor stores. 

The negative sign of the coefficient implies that the attractiveness of a municipality for 

recreational shopping purposes indeed grows when, among the set of shops, the percentage of 

franchise shops grows. The consumer thus seems to prefer the well-known brands when going 

for recreational shopping. To some surprise, there is no effect of the diversity of shops on the 

attractiveness of the agglomeration’s inner city centre. This contradicts earlier findings by, for 

example, Oppewal et al. (1997) and Teller and Reutterer (2008), who claim that agglomeration 

centres are able to attract consumers with a large variety of shops. These applications have 

focused their analysis on only one city, more specifically Maastricht (in the southeast of the 

Netherlands) and Vienna. Our focus on the entire country may account for the lack of evidence 

as well as the difference with the other studies. The variables that capture the naturalness of the 

environment (the percentage of water and urban parks in the agglomeration centre) likewise do 

not impact the consumer’s destination choice, as opposed to Oppewal and Timmermans (1999) 

who have found a positive impact of greenery. 
 

In the discrete choice model the variable that captures the area size of the agglomeration centre 

(here, the number of shops) had yielded some significant cross-effects, for example with respect 

to the employment situation variables and the presence of children in the household. As such, on 

top of the strong mean effect of area size on the probability of choice, some characteristics make 

the choice for a large destination more likely or unlikely. The cross-effect with the presence of 

children in the household for instance shows that the consumer who is part of such a household 

values destinations with many shops significantly less than the average consumer, perhaps 

because it proves more difficult to pay attention to young children in larger agglomeration 

centres. There is only slight temporal variation in the preference for larger shopping areas, as 

only in the month July the consumer is valuing destinations with a higher number of shops more 

than in the month December. The effect of cultural heritage does not vary across the year, which 

surprises a little bit. We expected that shopping destinations focusing on the outlook of the 

environment would especially benefit during the summer months, when the higher temperatures 

and occasional sunshine already provide a solid atmosphere for the trip. Destinations with 

cultural heritage are however more likely to attract the residents of the central agglomeration in 
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an urban area, and the same holds for destinations with a higher percentage of franchise shops. 

The latter finding also holds for residents of the suburbs in an urban area, but is of smaller size. 

An explanation for these findings may lie in the familiarity that is quite common among the 

residents of the Dutch non-urban areas. The consumer can be expected to visit a non-franchise 

shop more easily when peers or the consumer have had positive previous experiences with the 

shop. 

  

4.5.2 The two-step destination choice model estimates for nature-based recreation trips 

The first step of the destination choice model for nature-based recreation trips estimates the same 

coefficients as in the destination choice model for recreational shopping trips, thus 𝜐𝑐𝑗𝑘, 𝜒𝑗0 and 

𝜒𝑗𝑘. The alternative-specific constants 𝜚 are, again, shown graphically in Appendix 4.B, and in 

this particular case 16 of the 18 inclusive value coefficients are within the range consistent with 

utility maximisation. The first step of the destination choice model moreover yields 22 out of 101 

statistically significant cross-effects, as is reported in Table 4.6. 
 

The travel distance coefficient is very much comparable to the travel distance coefficient found 

in the recreational shopping destination choice model. The sign and size of the coefficients 

suggest that the consumer prefers to recreate at destinations relatively close to home, which is 

not surprising for recreation activities executed in between other, often obligatory, activities. As 

with recreational shopping trips, the consumer residing in central urban agglomerations of urban 

areas is less adverse to travel than the consumer residing in other areas. The estimate here may 

point at different ways of approaching nature-based recreation. The residents of non-urban areas 

may have more opportunities close-by and may therefore execute short trips more often (perhaps 

even on a daily basis), whereas residents of central urban agglomerations may undertake fewer 

trips to higher-quality, less proximate destinations. These hypothesised relations will be checked 

in forthcoming sections. 
 

The majority of these results very much comply with the earlier findings of Chapter 2, also 

discussed in Gosens et al. (2013). This model for nature-based recreation destination choice for 

instance finds that the consumer with children in the household is more averse to travel than 

others. Nature-based recreation has been considered as a typical family activity before (see e.g. 

Cordell et al. 1999), and travelling with young children can be hard given their inability to stay 

put for a long period of time. Noteworthy here is the effect that the employment situation and 

time of the year have on the adversity towards the distance travelled. The consumer with a 

fulltime job is the least averse to travel for nature-based recreation trips, which is unexpected. 

This type of consumer generally has tightly-packed daily schedules, and could be expected to 

have a smaller spatial travel dimension because of the schedule, or at most have the same 

tendency to travel as for example Hanson and Hanson (1981) have noted for recreation as a 
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whole. This is however not the case. The effect also shows up for the consumer working part-

time, but is smaller than for consumers with a fulltime job. Both coefficients show that working 

consumers are less satisfied with the nearest location than non-working consumers, which 

suggests that nature-based recreation may truly provide a compensation to the consumer for 

delivered work efforts. 
 

Table 4.6: The first-step nested logit estimates nature-based recreation destination choice 

 𝑞𝑙𝑜𝑔𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒  𝑞𝑛𝑜𝑛𝑢𝑟𝑏𝑎𝑛 𝑞𝑛𝑎𝑡𝑑𝑖𝑣  𝑞𝑒𝑐𝑜𝑙𝑜𝑔𝑖𝑐𝑎𝑙  𝑞𝑚𝑜𝑛𝑜𝑢𝑡  

 Coeff. S.E. Coeff. S.E. Coeff. S.E. Coeff. S.E. Coeff. S.E. 

𝛾𝑚𝑎𝑖𝑛 -2.211 *** 0.026 - - - - - - - - 

𝑚𝑎𝑔𝑒51−99 0.049 0.032 -0.140 0.103 -0.187 0.176 0.383 0.231 -0.125 0.123 

𝑚ℎℎ𝑖𝑛𝑐𝑜𝑚𝑒 -0.016 0.013 0.033 0.046 -0.053 0.061 0.014 0.102 0.061 0.045 

𝑚𝑠𝑖𝑛𝑔𝑙𝑒 0.019 0.039 -0.244 ** 0.121 0.365 0.201 0.186 0.259 0.336 ** 0.132 

𝑚𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛 -0.088 ** 0.035 0.073 0.111 -0.039 0.183 0.057 0.224 -0.030 0.130 

𝑚𝑛𝑜𝑛𝑛𝑎𝑡𝑖𝑣𝑒 -0.029 0.042 0.038 0.142 0.136 0.224 -0.218 0.298 -0.242 0.158 

𝑚𝑢𝑟𝑏𝑎𝑛𝑐𝑒𝑛𝑡 0.257 *** 0.044 0.025 0.107 0.372 0.195 -0.251 0.242 -0.094 0.135 

𝑚𝑢𝑟𝑏𝑎𝑛𝑠𝑢𝑏 -0.035 0.040 -0.062 0.100 0.248 0.155 -0.450 ** 0.191 0.111 0.115 

𝑚𝑓𝑢𝑙𝑙𝑡𝑖𝑚𝑒 0.136 *** 0.034 -0.028 0.098 0.430 ** 0.186 -0.025 0.210 -0.209 0.122 

𝑚𝑝𝑎𝑟𝑡𝑡𝑖𝑚𝑒 0.077 ** 0.036 -0.012 0.103 0.289  0.175 -0.397 0.258 -0.143 0.124 

𝑚𝑚𝑖𝑠𝑠𝑖𝑛𝑔 0.017 0.041 -0.023 0.132 0.217 0.226 -0.059 0.306 0.093 0.156 

𝑚𝐽𝑎𝑛𝑢𝑎𝑟𝑦 -0.374 *** 0.090 0.287 0.223 -0.049 0.435 -0.135 0.588 0.181 0.287 

𝑚𝐹𝑒𝑏𝑟𝑢𝑎𝑟𝑦 0.008 0.072 -0.306 0.216 -0.353 0.361 1.063 ** 0.482 0.440 0.232 

𝑚𝑀𝑎𝑟𝑐ℎ -0.137 0.070 -0.289 0.179 -0.808 ** 0.362 0.618 0.503 0.455 0.243 

𝑚𝐴𝑝𝑟𝑖𝑙 0.147 ** 0.063 -0.251 0.180 -0.647 0.334 -0.050 0.494 0.047 0.221 

𝑚𝑀𝑎𝑦 0.100 0.063 -0.281 0.181 -0.608 0.334 1.143 ** 0.490 0.097 0.245 

𝑚𝐽𝑢𝑛𝑒 0.286 *** 0.058 -0.270 0.161 -0.147 0.314 0.940 ** 0.434 -0.051 0.232 

𝑚𝐽𝑢𝑙𝑦 0.264 *** 0.057 -0.222 0.152 -0.545 0.300 0.999 ** 0.430 0.129 0.209 

𝑚𝐴𝑢𝑔𝑢𝑠𝑡 0.235 *** 0.063 -0.104 0.164 0.167 0.331 0.569 0.451 -0.239 0.221 

𝑚𝑆𝑒𝑝𝑡𝑒𝑚𝑏𝑒𝑟 0.084 0.064 -0.175 0.195 -0.328 0.332 1.080 ** 0.453 -0.214 0.232 

𝑚𝑂𝑐𝑡𝑜𝑏𝑒𝑟 0.120 0.065 -0.219 0.197 -0.359 0.351 1.008 ** 0.508 0.154 0.230 

𝑚𝑁𝑜𝑣𝑒𝑚𝑏𝑒𝑟 0.027 0.068 -0.532 ** 0.192 -0.975 *** 0.354 0.933 0.554 0.435 0.247 

Note:  ** and *** respectively denote the statistical significance at the .05, and .01 level (2-tailed). The reference category 

for the variables 𝑚𝑠𝑖𝑛𝑔𝑙𝑒  and 𝑚𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛 is 𝑚𝑛𝑜𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛, while the age and time-of-year variables have, respectively, 

 𝑚𝑎𝑔𝑒0−50 and 𝑚𝐷𝑒𝑐𝑒𝑚𝑏𝑒𝑟   as reference. 𝑚𝑛𝑜𝑤𝑜𝑟𝑘  opposes the other employment variables. The log-likelihood of the nested 

logit model equals -14497.348. 

 

Across the year, the adversity towards travel distance is more volatile for the destination choice 

of nature-based recreation trips than for recreational shopping trips. Especially during spring and 

summer months the consumer is more likely to choose for a destination that is a bit further for 
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the residence, suggesting that the experience that the consumer seeks after with nature-based 

recreation trips may differ across the year. This underlines that the provision of adequate nature-

based recreation sites in the vicinity of the residence is always of importance. The second step of 

the destination choice model investigates the main effect of the landscape amenities in the 

model, which is reported in Table 4.7. As in Chapter 2, the OLS regression establishes the 

positive effect of the area size of non-urban land, the presence of listed national monuments, and 

the diversity of landscape beyond the urban confines upon the choice of destination. The first 

step of the model adds that consumers with fulltime jobs value the diversity of landscape even 

higher than the average consumer, which again might point at the compensation effect that the 

consumer with a tightly-packed daily schedule is looking after. The main effect of the variable 

on ecological quality is again insignificant, although now the first step of the model indicates that 

there is significant temporal variation in the valuation of such areas. 

 

Table 4.7: The second-step OLS mean indirect utilities 

Attribute Coefficient S.E. 

𝑞𝑛𝑜𝑛𝑢𝑟𝑏𝑎𝑛 0.562 *** 0.073 

𝑞𝑛𝑎𝑡𝑑𝑖𝑣  0.839 *** 0.156 

𝑞𝑒𝑐𝑜𝑙𝑜𝑔𝑖𝑐𝑎𝑙  0.241 0.265 

𝑞𝑚𝑜𝑛𝑢𝑚𝑒𝑛𝑡𝑠  0.300 *** 0.109 

𝑞(𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡) -2.574 *** 0.260 

Adjusted R2 0.269 

No. of observations 426 

Note: the coefficients’ statistical significance at the 5% and the 1% level is 
denoted by, respectively, ** and ***. 

 

 

4.5.3 The recreation activity type choice model estimates 

The recreation activity type choice model is a multinomial logit (MNL) model with the activity 

of choice as the dependent variable. Thus, on each choice occasion the consumer decides 

between participation in nature-based recreation and recreational shopping, with the alternative 

that yields the highest utility as the activity of choice. The model introduces accessibility into the 

model with the logsum implied by the destination choice models of the previous sections. The 

natural logarithm of the destination choice model’s denominator is added as an explanatory 

variable here. Table 4.8 presents the estimates. 
 

The model includes three sources of heterogeneity: characteristics specific to the consumer, to 

the household that the respondent belongs to, and to the trip context. Whereas the characteristics 

included in the destination choice models capture the heterogeneity in response to the mean 
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effect of the travel distance and the destination amenities, here the variables explain the 

variability in choice for the recreation activity types across the dissimilar types of consumers. 
 

Table 4.8: The recreation activity type choice model estimates 

 Nature-based recreation Recreational shopping 

Coefficient S.E. Coefficient S.E. 

𝑎𝑙𝑜𝑔𝑠𝑢𝑚 -0.001 0.029 0.069 *** 0.020 

𝑚𝑎𝑔𝑒51−99 0.434 *** 0.054   

𝑚ℎℎ𝑖𝑛𝑐𝑜𝑚𝑒  0.041 ** 0.021   

𝑚𝑠𝑖𝑛𝑔𝑙𝑒  -0.092 0.076   

𝑚𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛 0.053 0.052   

𝑚𝑛𝑜𝑛𝑛𝑎𝑡𝑖𝑣𝑒  -0.355 *** 0.064   

𝑚𝑢𝑟𝑏𝑎𝑛𝑐𝑒𝑛𝑡  -0.279 *** 0.053   

𝑚𝑢𝑟𝑏𝑎𝑛𝑠𝑢𝑏 -0.133 *** 0.056   

𝑚𝑓𝑢𝑙𝑙𝑡𝑖𝑚𝑒 -0.215 *** 0.056   

𝑚𝑝𝑎𝑟𝑡𝑡𝑖𝑚𝑒 -0.243 *** 0.057   

𝑚𝑚𝑖𝑠𝑠𝑖𝑛𝑔 -0.173 *** 0.065   

𝑚𝐽𝑎𝑛𝑢𝑎𝑟𝑦 -0.061 0.097   

𝑚𝐹𝑒𝑏𝑟𝑢𝑎𝑟𝑦 0.291 ** 0.101   

𝑚𝑀𝑎𝑟𝑐ℎ 0.181 0.094   

𝑚𝐴𝑝𝑟𝑖𝑙 0.563 *** 0.102   

𝑚𝑀𝑎𝑦 0.603 *** 0.105   

𝑚𝐽𝑢𝑛𝑒 0.809 *** 0.094   

𝑚𝐽𝑢𝑙𝑦 0.893 *** 0.093   

𝑚𝐴𝑢𝑔𝑢𝑠𝑡 0.396 *** 0.092   

𝑚𝑆𝑒𝑝𝑡𝑒𝑚𝑏𝑒𝑟  0.629 *** 0.095   

𝑚𝑂𝑐𝑡𝑜𝑏𝑒𝑟 0.357 *** 0.096   

𝑚𝑁𝑜𝑣𝑒𝑚𝑏𝑒𝑟 0.154 0.101   

𝜓(𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡) 0.294 *** 0.059   

Note: the statistical significance at the 5% and 1% level is, respectively, denoted with ** and ***. 
The asterisks for the logsum coefficient report, in the case of recreational shopping trips, 
significance in comparison to a coefficient value of 1 and 0. The logsum coefficient for nature-
based recreation is not statistically significant in comparison to a coefficient value of 0, but is at 
the 1% level compared to a value of 1. The asteristks are not reported for the latter case. The log-
likelihood of the full model equals -7757.019. 

 

The findings of our model are often in compliance with our expectations. For example, residents 

of urban areas are expected to undertake fewer nature-based recreation trips than residents of 

non-urban areas. The difference between residents of central urban agglomerations in urban 

areas and residents of other municipalities in urban areas is also substantial, suggesting that the 
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residential location matters to great extent for the recreation activity choice. All the more 

surprising is the result the model yields for the accessibility variables. The accessibility indicator 

for recreational shopping is statistically significant and signed positively, which complies with 

the general expectations that consumers will sooner undertake a recreational shopping trip when 

the consumer’s accessibility towards (attractive) locations is substantial. There however seems to 

be no effect of the accessibility to nature-based recreation on the actual choice for nature-based 

recreation, which is a surprise. A priori, it is to be expected that the consumer with better access 

to nature-based recreation sites is more inclined to choose this type of activity, but the estimate 

does not confirm this relationship. There are two possible explanations for this finding. The first 

explanation is that the level of access is comparable across the country, and as such little 

variation remains to explain the differences in participation. This explanation would prove the 

worries that some, mainly urban, consumers require better access to nature-based recreation sites 

wrong. The second explanation is that this recreation activity type is so much of a necessity to 

the consumer that the level of access is of lesser concern, and that also consumers with lower 

levels of access decide to participate, no matter how poor and/or distant the best available site for 

nature-based recreation is. The consumer is in such a situation more likely to switch to another 

travel mode. To find out which explanation is more plausible we can calculate the level of 

accessibility for each type of consumer, and compare the rates of access in each municipality to 

the number of trips the residents of each municipality have been observed to make. Figure 4.4 

provides heat maps for the accessibility per municipality (of the average consumer) and the 

observed municipal number of nature-based recreation trips. The right panel shows that 

predominantly the municipalities located in an urban area have the highest participation 

numbers, especially the cities in the west of the Netherlands. The left panel shows that the 

accessibility of exactly these municipalities (see, for instance, Amsterdam and The Hague) is 

among the lowest of the country, which gives us reasons to believe that the second explanation is 

more adequate and thus consumers overcome lower levels of accessibility to enjoy nature-based 

recreation. The correlation between these two ranks also amounts to -0.04, confirming our 

educated guess.  
 

Other disparities with our expectations are with regards to some of the other consumer 

characteristics, which have been introduced to capture heterogeneity as well. We expected the 

presence of young children in the household to have a positive effect on the choice for nature-

based recreation, but the model does not confirm our expectations and other studies’ findings 

(such as Bhat and Gossen 2004). Likewise, we expected single-household respondents to engage 

more often in recreational shopping, but the results of the recreation activity type choice model 

do not confirm this hypothesis. The effect of household income is unexpected as well: lower-

income consumers participate relatively more often in recreational shopping trips, although only 

just so. Window-shopping is almost as important as actually buying an item in the Netherlands 
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(Kamphorst 1991), and perhaps this particular way of enjoying recreational shopping 

compensates the higher on-site costs that recreational shopping trips normally come hand in hand 

with. Even if the consumer decides not to spend any income on buying an item and merely 

enjoys the atmosphere of the inner city, recreational shopping trips often come hand in hand with 

extensive parking costs, which naturally weigh more heavily on lower-income households. The 

coefficients for the employment variables surprise to some extent as well. Becker (1965) sees 

work stress as the motivation to participate in recreation activities, and Kaplan and Kaplan 

(1989) add that nature-based recreation provides the perfect alternative, as it allows the consumer 

to enjoy some physical exercise and take a mental rest from the busy daily schedule.  There is 

however no evidence here that the working consumer participates relatively more often in 

nature-based recreation activities than in recreational shopping trips, in contrast, the effect is 

negative for all employed consumers. 
 

Figure 4.4: The accessibility to and observed use of nature-based recreation sites 

Accessibility to nature-based recreation sites Observed use of nature-based recreation sites 

  

 

 

The model yields a statistically significant coefficient for each individual consumer 

characteristic. For instance, Dutch consumers with non-native backgrounds have a lower 

preference for nature-based recreation, which has, indirectly, also been suggested by e.g. Buijs et 
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al. (2009) in an analysis of stated preference data.57 The non-native consumer prefers an 

organised landscape over a wilder landscape type, and nature-based recreation here involves trips 

outside the confines of the agglomeration and thus trips in lesser organised environment types. 

Consumers aged over fifty, on the contrary, clearly prefer nature-based recreation over 

recreational shopping, in comparison to the younger consumers, which is in line with e.g. 

Schmöcker et al. (2005). Such a finding shows that policymakers need to accommodate the 

needs of the elderly in their policy plans, especially in light of the current ageing that takes place 

in the Netherlands and also other West European countries. Finally, the variables for the months 

of agenda registration show that, opposed to the omitted variable for the month December, the 

variation in participation between these two activity types is substantial. The ratio of 

participation skews far more towards nature-based recreation in all months except for the autumn 

and winter months January, March, and November, opposed to the omitted month December. 

 

4.5.4 The trip generation model estimates 

The trip generation model was estimated using the utility function (4.16) for the Poisson and 

negative binomial regression model, whose distributions are denoted with (4.17) and (4.18) 

respectively. The sample has both those who participate and do not participate in recreation trips. 

This sample consists of 13,093 consumers, and Table 4.9 reports the results of this estimation. 
 

The explanatory variables in the model are similar to the activity choice model, except now the 

model includes the natural logarithm of the consumer’s household income to achieve consistency 

with utility maximisation. The interpretation of the coefficients also differs to that of the 

previous stages, and now, for instance, the statistically significant coefficient for household 

income in the Poisson regression model suggests that the consumer’s household income has a 

positive effect on the number of trips executed, whereas before this coefficient marked the 

preference of the consumer for an activity type or the heterogeneity with respect to a 

characteristic of the destinations. This finding complies with Schmöcker et al. (2005) and Roorda 

et al. (2010). 
 

The Poisson regression yields a statistically significant and positively signed coefficient for the 

logsum of the recreation activity type choice model. Thus, the regression confirms the a priori 

belief that the consumer’s accessibility positively enhances the extent of participation in these 

two recreation activities, which complies with the views of e.g. Koenig (1980) and Thill and Kim 

(2003). The categorical variable for residential location produces a negative coefficient for 

consumers residing in or close to the central urban agglomerations. One possible reason why the 

                                                      
57 This finding does not only prevail in the Netherlands. Gentin (2011) reviews the contributions to the literature 

with respect to ethnicity and nature-based recreation, and finds in basically all publications substantial differences in 

participation, both in Europe and the United States. 
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trip generation model yields this result is that urban-region consumers may have good access to 

other activity types as well, which could make the competition of these activities larger for them 

than for the residents of non-urban areas. Also activities that are not always categorised as 

recreation can be responsible for this finding. Naess (2006) has found, for instance, that urban-

agglomeration residents visit friends more often, and these trips are also accounted for in the 

composite commodity in the theoretical model. 
 

Table 4.9: The trip generation regression model estimates 

 Poisson regression Negative binomial regression 

 Coefficient S.E. Coefficient S.E. 

휂𝑙𝑜𝑔𝑠𝑢𝑚 0.048 ** 0.019 0.048 0.028 

𝛿𝑙𝑜𝑔ℎℎ𝑖𝑛𝑐𝑜𝑚𝑒  0.075 *** 0.016 0.070 *** 0.022 

𝛿𝑎𝑔𝑒51−99 0.159 *** 0.028 0.161 *** 0.040 

𝛿𝑠𝑖𝑛𝑔𝑙𝑒 -0.052 0.029 -0.046 0.041 

𝛿𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛 -0.120 *** 0.025 -0.126 *** 0.034 

𝛿𝑛𝑜𝑛𝑛𝑎𝑡𝑖𝑣𝑒  0.116 *** 0.032 0.111 ** 0.045 

𝛿𝑢𝑟𝑏𝑎𝑛𝑐𝑒𝑛𝑡  -0.132 *** 0.023 -0.129 *** 0.032 

𝛿𝑢𝑟𝑏𝑎𝑛𝑠𝑢𝑏 -0.172 *** 0.025 -0.167 *** 0.035 

𝛿𝑓𝑢𝑙𝑙𝑡𝑖𝑚𝑒 -0.172 *** 0.027 -0.161 *** 0.037 

𝛿𝑝𝑎𝑟𝑡𝑡𝑖𝑚𝑒  0.024 0.027 0.037 0.038 

𝛿𝑚𝑖𝑠𝑠𝑖𝑛𝑔 0.029 0.031 0.028 0.043 

𝛿𝐽𝑎𝑛𝑢𝑎𝑟𝑦 -0.182 *** 0.047 -0.183 *** 0.064 

𝛿𝐹𝑒𝑏𝑟𝑢𝑎𝑟𝑦 -0.146 *** 0.048 -0.147 ** 0.066 

𝛿𝑀𝑎𝑟𝑐ℎ -0.123 *** 0.046 -0.132 ** 0.062 

𝛿𝐴𝑝𝑟𝑖𝑙 -0.107 ** 0.048 -0.118 0.066 

𝛿𝑀𝑎𝑦 -0.020 0.048 -0.031 0.066 

𝛿𝐽𝑢𝑛𝑒 0.102 ** 0.050 0.096 0.071 

𝛿𝐽𝑢𝑙𝑦 0.266 *** 0.052 0.270 *** 0.074 

𝛿𝐴𝑢𝑔𝑢𝑠𝑡 0.048 0.045 0.048 0.063 

𝛿𝑆𝑒𝑝𝑡𝑒𝑚𝑏𝑒𝑟 0.034 0.047 0.023 0.066 

𝛿𝑂𝑐𝑡𝑜𝑏𝑒𝑟 -0.130 *** 0.047 -0.145 ** 0.064 

𝛿𝑁𝑜𝑣𝑒𝑚𝑏𝑒𝑟 -0.103 ** 0.046 -0.115 0.062 

𝛾(𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡) -0.251 *** 0.050 -0.250 *** 0.072 

휃𝑑𝑖𝑠𝑝𝑒𝑟𝑠𝑖𝑜𝑛 0 - 0.977 *** 0.031 

LL -18743.678 -17159.916 

Note: the asterisks (** and ***) denote, respectively, statistical significance at 

the 5% and 1% significance level.  
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The other findings in the model provide evidence for the assertion that elderly consumers and 

non-native consumers undertake more trips than their counterparts. The age effect differs to, for 

instance, Paez et al. (2007) and Roorda et al. (2008), which have both found a negative impact of 

age on trip generation. The estimate here can however differ as this study includes a categorical 

variable and not a continuous variable, the negative linear relationship within the elderly age 

category perhaps remains unobserved here. Schmöcker et al. (2005) however include ten age 

categorical variables, and all of the estimates for consumers with an elderly status score 

significantly lower on trip generation than for the consumers aged below 65. The behaviour of 

Dutch elderly consumers thus seems to differ to that of, for instance, London region elderly 

consumers. Why this would particularly differ is unclear. Perhaps traffic in the Netherlands is 

less problematic, or the facilities for recreation are more suitable for elderly consumers.   
 

Consumers with young children in the household and/or fulltime jobs undertake less trips than 

their counterparts. These two coefficients do not surprise given the time issues these types of 

consumers generally have. Fulltime workers and young parents can be expected to participate 

less often in out-of-home recreation trips, as they generally have more constraints in the 

employment and household situation, which minimises their available time for recreation. The 

coefficients of the time-of-year variables indicate that the consumer undertakes a higher number 

of recreation trips during the (summer) month July, which is very likely correlated with the fact 

that most consumers have some weeks off work during that month. There is no statistically 

significant difference between the month December and the months May, June, August, and 

September, during the other months however the consumer undertakes fewer recreation trips 

than during December. The weather situation is unlikely to explain this difference, as the weather 

is generally unfavourable in December as well. The occurrence of family holidays in the 

beginning and the end of December is more likely to explain this difference in participation. As 

with the activity choice model, the trip generation model thus shows that there is some time-of-

year effect. 

 

Section 4.3.1 hinted on the possibility of overdispersion in the data sample, which is evaluated 

with a negative binomial regression model. This regression model is one of the options to correct 

for the possibility of overdispersion, and the value of the theta parameter in Table 4.9 indicates 

that indeed a significant amount of overdispersion is present in the data sample. Most of the 

coefficients in the model retain the significance level and sign produced in the Poisson regression 

model, with some very notable exceptions. These exceptions include the coefficient for the 

accessibility to recreation, here defined as the combination of recreational shopping and nature-

based recreation trips. As the standard errors increase with a negative binomial regression model, 

the coefficient is not statistically significant anymore. Hence, the negative binomial regression 
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indicates there is not enough statistical evidence to conclude that the consumer’s accessibility to 

recreation has an effect on the number of recreation trips undertaken. Given the previous 

coefficients for accessibility in the recreation activity type choice model this is perhaps not an 

enormous surprise. The accessibility to nature-based recreation has been proven to be an 

insignificant determinant in the consumer’s choice between the two recreation activity types, and 

the accessibility indicator in the trip generation model is, in the end, combining the access to 

nature-based recreation and recreational shopping along with the effect of some other 

characteristics into one indicator. For nature-based recreation there was a plausible reason why 

this indicator might turn out insignificant: the activity is a necessity to most of the consumers, 

and consumers that have to deal with lower levels of access to the attractive activity sites are 

willing to travel to alternative locations further away from the residence, as has been established 

with some further look into the estimates. The same reasoning can be applied in casu the trip 

generation model; as the choice for one recreation activity type appears not to hindered by lower 

levels of access, the principal choice of number of trips, which predates the distribution over the 

recreation activity types, is also relatively ambiguous with respect to the level of access. 

 

4.5.5 Robustness analysis 

It interests us whether the results found over the past sections endure when we apply some other 

categorisations of the consumer’s residential location in the model. As mentioned in Section 

4.3.3, we will test all model stages with one categorisation based on government policy (more 

specifically, the Big Cities Program) and another categorisation that has no direct relation to 

government-imposed administrative boundaries (the highest rate of population density in the 

municipality). Appendix 4.C contains the estimation results of both destination choice models as 

well as the linear regression models. The introduction of different residential location variables 

naturally causes some minor changes to the coefficients of the first and second step of the 

destination choice model, but generally the signs and statistical significance of the coefficients, 

also of the mean effects, has been retained. The residential location variables moreover provide a 

pattern similar to the urban area categorisation of the previous sections, thus residents of urban 

agglomerations and very high dense agglomerations are more willing to travel for both nature-

based recreation as well as recreational shopping. 
 

Which effect these variables have on the recreation activity choice and the number of executed 

trips will be discussed more thoroughly here. The estimation results of the recreation activity 

choice model are presented in Table 4.10, while the trip generation models are reported in Table 

4.11. The recreation activity models produce estimates that are similar to those found in Section 

4.5.3. The accessibility variable for nature-based recreation is statistically insignificant for both 

specifications, and the accessibility variable for recreational shopping is statistically significant  
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 Table 4.10: The recreation activity choice model estimates (other indicators) 

 Big Cities Program as the residential 
location indicator 

Highest rate of population density as the 
residential location indicator 

Nature-based 
recreation 

Recreational 
shopping 

Nature-based 
recreation 

Recreational 
shopping 

Coefficient S.E. Coefficient S.E. Coefficient S.E. Coefficient S.E. 

𝑎𝑙𝑜𝑔𝑠𝑢𝑚 -0.039 0.035 0.060 *** 0.020 0.002 0.029 0.039 ** 0.020 

𝑚𝑎𝑔𝑒51−99 0.412 *** 0.052   0.449 *** 0.054   

𝑚ℎℎ𝑖𝑛𝑐𝑜𝑚𝑒  0.042 ** 0.021   0.055 *** 0.021   

𝑚𝑠𝑖𝑛𝑔𝑙𝑒  -0.087 0.068   -0.129 0.075   

𝑚𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛 0.045 0.051   0.052 0..052   

𝑚𝑛𝑜𝑛𝑛𝑎𝑡𝑖𝑣𝑒  -0.330 *** 0.064   -0.316 *** 0.064   

𝑚𝑢𝑟𝑏𝑎𝑛𝑟𝑒𝑠  -0.275 *** 0.051       

𝑚𝑣𝑒𝑟𝑦ℎ𝑖𝑔ℎ𝑑𝑒𝑛𝑠     -0.430 *** 0.088   

𝑚ℎ𝑖𝑔ℎ𝑑𝑒𝑛𝑠     -0.431 *** 0.079   

𝑚𝑚𝑜𝑑𝑒𝑟𝑎𝑡𝑒𝑑𝑒𝑛𝑠     -0.144 0.087   

𝑚𝑣𝑒𝑟𝑦𝑙𝑜𝑤𝑑𝑒𝑛𝑠     0.189 *** 0.080   

𝑚𝑓𝑢𝑙𝑙𝑡𝑖𝑚𝑒 -0.192 *** 0.062   -0.228 *** 0.056   

𝑚𝑝𝑎𝑟𝑡𝑡𝑖𝑚𝑒 -0.236 *** 0.059   -0.286 *** 0.058   

𝑚𝑚𝑖𝑠𝑠𝑖𝑛𝑔 -0.166 *** 0.065   -0.216 *** 0.065   

𝑚𝐽𝑎𝑛𝑢𝑎𝑟𝑦 -0.077 0.098   -0.088 0.098   

𝑚𝐹𝑒𝑏𝑟𝑢𝑎𝑟𝑦 0.251 ** 0.101   0.244 ** 0.101   

𝑚𝑀𝑎𝑟𝑐ℎ 0.116 0.107   0.164 0.095   

𝑚𝐴𝑝𝑟𝑖𝑙 0.503 *** 0.106   0.510 *** 0.103   

𝑚𝑀𝑎𝑦 0.562 *** 0.110   0.541 *** 0.107   

𝑚𝐽𝑢𝑛𝑒 0.803 *** 0.094   0.759 *** 0.094   

𝑚𝐽𝑢𝑙𝑦 0.852 *** 0.094   0.846 *** 0.093   

𝑚𝐴𝑢𝑔𝑢𝑠𝑡 0.403 *** 0.092   0.377 *** 0.092   

𝑚𝑆𝑒𝑝𝑡𝑒𝑚𝑏𝑒𝑟  0.600 *** 0.094   0.593 *** 0.096   

𝑚𝑂𝑐𝑡𝑜𝑏𝑒𝑟  0.338 *** 0.097   0.348 *** 0.097   

𝑚𝑁𝑜𝑣𝑒𝑚𝑏𝑒𝑟 0.067 0.118   0.098 0.101   

𝜓(𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡) 0.228 *** 0.070   0.331 *** 0.050   

Note: the statistical significance at the 5% and 1% level is, respectively, denoted with ** and ***. The 
asterisks for the logsum coefficient report, in the case of recreational shopping trips, significance in 
comparison to a coefficient value of 1 and 0. The logsum coefficient for nature-based recreation is not 
statistically significant in comparison to a coefficient value of 0, but is at the 1% level compared to a value 
of 1. The asteristks are not reported for the latter case. The log-likelihood of the full model equals -
7745.330 with the Big Cities Program indicator, whereas the log-likelihood of the model with the 
population density indicator equals -7700.542. 
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Table 4.11: The trip generation regression model estimates (other indicators) 

 Big Cities Program as the residential 

location indicator 

Highest rate of population density as the 

residential location indicator 

Poisson regression Negative binomial 

regression 

Poisson regression Negative binomial 

regression 

 Coefficient S.E. Coefficient S.E. Coefficient S.E. Coefficient S.E. 

휂𝑙𝑜𝑔𝑠𝑢𝑚 0.094 ** 0.046 0.093 0.066 0.100 *** 0.033 0.101 ** 0.049 

𝛿𝑙𝑜𝑔ℎℎ𝑖𝑛𝑐𝑜𝑚𝑒  0.065 *** 0.016 0.062 *** 0.022 0.066 *** 0.016 0.063 *** 0.022 

𝛿𝑎𝑔𝑒51−99 0.134 *** 0.039 0.138 ** 0.055 0.122 *** 0.035 0.127 *** 0.049 

𝛿𝑠𝑖𝑛𝑔𝑙𝑒 -0.062 ** 0.029 -0.056 0.041 -0.044 0.030 -0.039 0.042 

𝛿𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛 -0.120 *** 0.025 -0.124 *** 0.034 -0.122 *** 0.025 -0.126 *** 0.034 

𝛿𝑛𝑜𝑛𝑛𝑎𝑡𝑖𝑣𝑒  0.123 *** 0.036 0.119 ** 0.051 0.130 *** 0.033 0.124 *** 0.047 

𝛿𝑢𝑟𝑏𝑎𝑛𝑟𝑒𝑠 -0.048 0.027 -0.047 0.037     

𝛿𝑣𝑒𝑟𝑦ℎ𝑖𝑔ℎ𝑑𝑒𝑛𝑠     -0.074 0.042 -0.067 0.058 

𝛿ℎ𝑖𝑔ℎ𝑑𝑒𝑛𝑠     0.065 0.039 0.071 0.055 

𝛿𝑚𝑜𝑑𝑒𝑟𝑎𝑡𝑒𝑑𝑒𝑛𝑠     0.023 0.041 0.027 0.057 

𝛿𝑣𝑒𝑟𝑦𝑙𝑜𝑤𝑑𝑒𝑛𝑠     0.048 0.039 0.052 0.054 

𝛿𝑓𝑢𝑙𝑙𝑡𝑖𝑚𝑒 -0.152 *** 0.031 -0.143 *** 0.042 -0.148 *** 0.029 -0.137 *** 0.040 

𝛿𝑝𝑎𝑟𝑡𝑡𝑖𝑚𝑒  0.044 0.031 0.056 0.043 0.053 0.030 0.065 0.042 

𝛿𝑚𝑖𝑠𝑠𝑖𝑛𝑔 0.045 0.033 0.045 0.047 0.052 0.033 0.050 0.046 

𝛿𝐽𝑎𝑛𝑢𝑎𝑟𝑦 -0.183 *** 0.047 -0.184 *** 0.064 -0.176 *** 0.047 -0.177 *** 0.064 

𝛿𝐹𝑒𝑏𝑟𝑢𝑎𝑟𝑦 -0.163 *** 0.050 -0.166 *** 0.069 -0.161 *** 0.049 -0.165 ** 0.067 

𝛿𝑀𝑎𝑟𝑐ℎ -0.131 *** 0.046 -0.142 ** 0.063 -0.131 *** 0.046 -0.141 ** 0.063 

𝛿𝐴𝑝𝑟𝑖𝑙 -0.145 ** 0.058 -0.154 0.081 -0.148 *** 0.052 -0.157 ** 0.072 

𝛿𝑀𝑎𝑦 -0.069 0.062 -0.076 0.087 -0.064 0.053 -0.075 0.074 

𝛿𝐽𝑢𝑛𝑒 0.048 0.073 0.043 0.104 0.038 0.061 0.030 0.087 

𝛿𝐽𝑢𝑙𝑦 0.202 *** 0.079 0.207 0.112 0.189 *** 0.065 0.196 ** 0.094 

𝛿𝐴𝑢𝑔𝑢𝑠𝑡 0.029 0.049 0.030 0.069 0.025 0.047 0.025 0.066 

𝛿𝑆𝑒𝑝𝑡𝑒𝑚𝑏𝑒𝑟 -0.002 0.060 -0.013 0.085 -0.012 0.053 -0.025 0.075 

𝛿𝑂𝑐𝑡𝑜𝑏𝑒𝑟 -0.153 *** 0.051 -0.167 ** 0.070 -0.153 *** 0.049 -0.167 ** 0.067 

𝛿𝑁𝑜𝑣𝑒𝑚𝑏𝑒𝑟 -0.117 ** 0.047 -0.127 ** 0.064 -0.113 ** 0.046 -0.122 0.063 

𝛾(𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡) -0.355 *** 0.111 0.137 ** 0.070 -0.381 *** 0.084 -0.384 *** 0.125 

휃𝑑𝑖𝑠𝑝𝑒𝑟𝑠𝑖𝑜𝑛 0 - 0.986 *** 0.031 0 - 0.980 *** 0.031 

LL -18778.976 -17177.075 -18755.853 -17165.517 

Note: the asterisks (** and ***) denote, respectively, statistical significance at the 5% and 1% significance 

level.  
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and signed positively, although only just so in the specification with the residential location 

categorised on the basis of the highest rate of population density in the municipality. The 

residential location variables mimic the results of the previous categorisation as well. The size of 

the coefficient is larger for the residents of very high dense and high dense municipalities than 

with the urban area classification, but, overall, the pattern is the same: with a decrease in the 

density rate the probability that the consumer chooses for a nature-based recreation trip 

decreases. So far, the conclusion of the analysis with other categorisations has to be that there is 

consistency with the previous results. 
 

The trip generation model stage however results in an important deviation from the previous 

model estimates. The estimates of the classification based on the highest rate of population 

density provide namely a statistically significant accessibility variable in the negative binomial 

regression, suggesting that the number of recreation trips also depends on the accessibility to 

recreation (as defined in our analysis) if taking into account the overdispersion that is present in 

the data sample. These estimates are an improvement and confirm the prediction of travel 

demand theory that those consumers with the best accessibility will undertake more trips, of 

whatever kind of motive. The estimates of both alternative specifications do not comply with the 

findings of the original classification with respect to the additional effect of the residential 

location on the number of recreation trips. This effect is negligible with the two alternative 

indicators, whereas a strong, negative effect was found for the residents of an urban area, which 

indicated that apart from accessibility many other location-specific influences play a role in the 

decision on the number of recreation trips.  
 

4.6 Conclusion 

This aim of this chapter was to investigate to what extent the consumer’s accessibility and 

residential location drive the participation and the particular way of participation in two 

recreation activity types, namely nature-based recreation and recreational shopping. These 

activity types were considered because of their popularity in the Netherlands, the subject of 

study, and the influence that the authorities have on the provision of sites of these activities. The 

model consisted of both the trip generation and trip distribution stage. In the trip generation stage 

the consumer decides on how many recreation trips to undertake, with recreation defined as the 

sum of trips of nature-based recreation and recreational shopping. In the trip distribution stage 

the consumer allocates the set of trips over the two recreational activities, and decides which 

location shall be used for each of the trips. The separability of the indirect utility function allows 

us to secure that both decision stages are connected to each other in a manner consistent with 

utility maximisation. 
 

A two-step destination choice model is estimated for each activity separately, and the results of 

the first step are unsurprisingly similar. The disutility attached to the travel distance for some 
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location is almost of the same value for recreational shopping trips and nature-based recreation 

trips, and central-urban-agglomeration residents are willing to travel higher distances for both 

recreation activity types than non-urban-area residents. The mean effects, discussed in the second 

step of each of the models indicate that the consumer prefers destinations that are larger, have a 

monumental outlook, are diverse (in the case of nature-based recreation), and rely on well-

known franchise stores (naturally, in the case of recreational shopping). These results underline 

that the authorities can actually affect the attractiveness of their municipality by providing 

facilities that align with the consumers’ needs. 
 

The recreational activity choice model has let us conclude that the accessibility towards activity 

locations is important for the choice for recreational shopping trips, but not for the choice for 

nature-based recreation. An explanation is that the consumer thinks of nature-based recreation as 

a necessity, and the needs of such trips need to be fulfilled despite the, sometimes, lower access 

to such facilities, for example through travelling by car instead of the bicycle. The findings 

indicate that there are still efforts to be made by the government, and that with the right policy 

choices the consumer’s constraints in recreation (and, almost immediately, other commitments) 

become smaller. Many household, individual, and contextual characteristics have already 

appeared to play a role in the consumer’s choice as well, and consumer preference appears to 

differ throughout the year. Elderly consumers and non-native consumers, two consumer groups 

that are growing in share and size in the Netherlands, undertake more recreation trips than their 

counterparts, although the preferred activity type differs (nature-based recreation for the former, 

recreational shopping for the latter).  
 

In spite of this result for the accessibility to nature-based recreation, the accessibility indicator 

for the commodity group recreation is statistically significant in the Poisson count data 

regression for the trip generation model stage. There is however overdispersion present in the 

data, which calls for a negative binomial regression and this regression does not find a 

statistically significant accessibility indicator.  This implies that there is not enough information 

to conclude that the access to recreation opportunities (as defined by the two activity types in our 

model) has its influence on the number of recreation trips that the consumer undertakes. The 

robustness analysis does not provide a consistent image, as the alternative classifications of the 

consumer’s residential location yield estimation results that do not comply with the former. 
 

The models of this chapter have shown that the authorities clearly have options to influence the 

consumer’s choices for recreation. There is however no 100% clear evidence on how 

accessibility influences the consumer’s choices and to what extent the residential location plays 

an additional role. The fact that accessibility to nature-based recreation does not matter yet the 

consumers residing in urban areas take part in nature-based recreation less often may point at 

residential self-selection effects, even though Maat and Arentze (2012) have noted that a 
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mismatch between preferences and achievements in residential selection undermine such effects 

for the Netherlands. Future research should perhaps take such selection effects more actively into 

consideration in the model structure. 
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5 
                 Recreation trips in nature: duration, travel 

mode, and environment type 

 

 

 

 

5.1 Introduction58 

In many countries the urban areas are expanding. In the course of this process natural and 

agricultural areas are transformed into residential and industrial land, thereby decreasing the 

accessibility to nature-based recreation sites for many urban households. New residential areas 

often provide some urban park land, but it is doubtful whether this provides a good substitute for 

the lost sites. The effectiveness of such policies is usually not assessed. 
 

Doing so would require a model that describes the use made of recreational areas located at 

various locations in the urban environment and at various distances from the urban environment, 

as well as the possibilities for substitution between various types of recreation environments. The 

first property is necessary because one would like to know what happens when existing 

recreational sites disappear or new ones emerge, the second because consumers may compensate 

the loss of one type of recreational area (e.g., a forest) by visiting another (e.g., coastal dunes) 

more frequently, and because the urban parks that are intended to compensate for recreational 

sites that have disappeared are probably perceived as being significantly different from them by 

the consumers. Smith and Kaoru’s (1990) meta-analysis confirms that the value attached to a 

recreation trip depends on the environment type in which the trip is undertaken. 
 

There are many studies that focus on recreation site choice, also with respect to nature-based 

recreation (see for examples e.g., Horne et al. 2005; Pouta and Ovaskainen 2008; Bujosa Bestard 

and Riera Font 2010). Kitamura et al. (2000) argue that the conventional models, for example the 

four-step model of travel demand to which the site choice models belong, fall short in addressing 

                                                      
58 This chapter takes the content of Gosens and Rouwendal (2014b). 
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the relationship between policy and the everyday life of consumers adequately. Instead of solely 

looking at trips to some site, the analysis should also examine when and why the consumer 

participates in some activity, to what extent, and at the cost of which other activity, as each 

alteration of policy not only (possibly) affects the site choice during this particular trip but also 

has effects on other choices in the consumer’s daily life. The demand for some recreation site 

does not merely depend on the quality and accessibility of the site in comparison to that of its 

substitutes, but is also inter-connected with other aspects such as time-use. The destination of the 

trip and the time spent on the activity are arguably the two most important aspects of a nature-

based recreation trip, and hence we focus on both these aspects. 
 

As the consumer’s destination choice, time-use has been considered in isolation quite often as 

well. Day-to-day variability in activity time allocation was found substantial (see e.g., Schlich et 

al. 2004), but according to Bhat et al. (2004) and Habib et al. (2008) the allocation of time to 

distinct activity type categories follows a weekly rhythm. Some publications, such as Habib and 

Miller (2008) and Chikaraishi et al. (2010), have dwelled on the role that recreation plays in this 

allocation process, yet do not take into account the role that space plays, or only in a constrained 

way. There is no real connection between the time allocation and the attractiveness of the set of 

recreation sites that a consumer can visit given the residential location, and thus there is no clear 

mechanism through which the model observes how and when the consumers change in either the 

destination, or even the environment type. Eluru et al. (2010) provide an exception, and connect 

a time-use model to a model of activity location choice, with seven distinct time-use categories 

included. We follow their approach. 
  

This paper constructs and estimates a model that considers the time spent in dissimilar 

environment types for the enjoyment of nature-based recreation. The model integrates the 

discrete-continuous approach for time allocation of Bhat (2005, 2008) with a GEV model of 

travel mode and destination choice that follows from McFadden (1978). The result is a structural 

model of consumer recreation behavior. We show that this model is consistent with utility-

maximising behaviour. The model is estimated in two steps: first the discrete choice model for 

the travel mode and destination choice, and then the time allocation model, using the implied 

logsum of the first step as one of the explanatory variables. After estimating the model on Dutch 

recreation diary data, we use it to simulate the impact of the expansion of urban parks in urban 

agglomerations. 
 

The structure of the paper is as follows. Section 5.2 discusses the model. Section 5.3 continues 

with an examination of the data and variable specification, while Section 5.4 presents the 

estimation results of this application. Section 5.5 discusses our policy simulation, while Section 

5.6 concludes. 
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5.2 The model 

This analysis combines a discrete choice model for the destination and travel mode choice with a 

Kuhn-Tucker (1951) demand system for time-use, in line with Bhat (2005, 2008) and Eluru et al. 

(2010). That is, we consider a consumer who distributes a given amount of time 𝑋 over 𝐾 time-

use categories. In the set of 𝐾 time-use categories, the consumer has 𝑍 options to spend time on 

nature-based recreation, with these options differentiated by natural environment type. Each 

consumer can access 𝐷 different destinations per environment type and chooses between 𝑀 

different travel modes to arrive at the preferred natural environment. The total number of choice 

alternatives for nature-based recreation thus equals 𝑍𝑥𝐷𝑥𝑀. As the time unit over which 

consumers allocate time is exactly one day, we impose the reasonable restriction that the choice 

for some natural environment type involves only one destination and travel mode per day. 

 

5.2.1  Model structure 

We consider a consumer who allocates a given amount of time on the time-use categories 𝑘 =

1 … 𝐾. The utility is the sum of sub-utility functions referring to each of these time-use 

categories. Each time-use category is consumed in nonnegative quantities (𝑥𝑘 ≥ 0, 𝑘 = 1 … 𝐾). 

The first category covers all time not spent on recreation. This category serves as a numéraire, 

for which each consumer has strictly positive consumption. The second category involves the 

time spent on other, that is non-nature-based, recreational activities. The other four categories 

capture the time devoted to nature-based recreation, which are considered in the present study. 

Each category represents an environment type at which the consumer can enjoy nature-based 

recreation. Since such trips are taking place outside the consumer’s residence, he or she also has 

to choose the destination and travel mode whenever such a trip will be undertaken. 
 

The utility derived from the trip at environment type 𝑘 > 2,  �̃�𝑘, is determined by the time spent 

on that trip 𝑥𝑘, the location at which it is carried out, 𝑑𝑘, and the travel mode, 𝑚𝑘, used to arrive 

at that location. The location and travel mode are chosen from (finite) sets 𝐷𝑘 and 𝑀, 

respectively:59 
 

�̃�𝑘 = �̃�𝑘(𝑥𝑘 , 𝑑𝑘, 𝑚𝑘).          (5.1) 
         

The total utility is the sum of all sub-utilities: 
 

𝑈 = 𝑢1(𝑥1) + 𝑢2(𝑥2) + ∑ �̃�𝑘(𝑥𝑘 , 𝑑𝑘, 𝑚𝑘)𝐾
𝑘=3 .        (5.2) 

      

We assume that all nature-based recreation trips start from the consumer’s residence. This 

implies that the travel mode and destination can be chosen independent of each other for each of 

these trips. As a consequence, we can consider the optimal choice of the travel mode and 

                                                      
59   We do not use a suffix 𝑘 for the set 𝑀 because it is identical for all the activities we consider. 



 117 

destination for each nature-based recreation trip separately, provided that we condition on the 

time spent during that trip. For 𝑘 > 2, let 𝑢𝑘(𝑥𝑘) denote the value of �̃�𝑘(𝑥𝑘, 𝑑𝑘, 𝑚𝑘) that will be 

reached if the destination and travel mode are optimally chosen: 
 

𝑢𝑘(𝑥𝑘) = max
𝑑𝑘∈𝐷𝑘,𝑚∈𝑀

�̃�𝑘(𝑥𝑘, 𝑑𝑘, 𝑚𝑘),       (5.3) 

       

This maximisation can be interpreted as the lower part of a two-stage decision process in which 

the consumer first determines the optimal amount of time for each trip and subsequently decides 

on the travel mode and destination choice for each environment type to which a positive amount 

of time is allocated. The first (upper) stage of the decision process is the minimisation of the 

overall utility function 𝑈 in which the optimal subutilties for outdoor recreation are substituted: 
 

𝑈 = ∑ 𝑢𝑘(𝑥𝑘)𝐾
𝑘=1 ,           (5.4) 

 

with respect to the time constraint: 
 

∑ 𝑥𝑘
𝐾
𝑘=1 = 𝑋,            (5.5) 

 

and the non-negativity constraints: 
 

𝑥𝑘 ≥ 0, 𝑘 = 1 … 𝐾.          (5.6) 
 

We will now consider both stages in greater detail. 
 

5.2.2  The travel mode and destination choice for nature-based recreation 

We specify the natural logarithm of the utility �̃�𝑘  as the sum of a deterministic and a random 

part: 
 

ln �̃�𝑘(𝑥𝑘 , 𝑑𝑘, 𝑚𝑘) = 𝑤(𝑥𝑘, 𝑑𝑘, 𝑚𝑘) + 휀𝑘𝑑𝑚,    𝑑 = 1 … 𝐷𝑘 , 𝑚 = 1 … 𝑀.    (5.7) 
   

In this equation 𝑤(. ) is the deterministic part of utility that will be specified further later on, and 

휀𝑘𝑑𝑚 is the stochastic part. They should be interpreted as random draws from a simultaneous 

distribution with the dimension 𝐷𝑘𝑀. For each travel mode-destination pair there is a separate 

random variable 휀𝑘𝑑𝑚. Their values are independent of 𝑥𝑘. The 휀𝑖𝑗’s are assumed to be GEV 

distributed. That is, their cumulative density function is: 
 

𝐹(휀𝑘) = 𝑒
−𝐺𝑘(𝑒𝑥𝑝(− 𝑘11)…𝑒𝑥𝑝(− 𝑘𝐷𝑘𝑀))

,       (5.8) 
       

where 𝐺𝑘 is a function that is homogeneous of degree one and satisfies the other properties that 

ensure that 𝐹 is a cumulative density function.60 This means that, conditional on 𝑥𝑘, the travel 

mode and destination choice are described by means of a GEV model. The probability that the 

destination 𝑑 and mode 𝑚 are chosen when undertaking nature-based recreation at the 

environment type 𝑘 is equal to (see McFadden 1978): 
 

                                                      
60  See McFadden (1978) for a discussion on those properties. 
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P(𝑑 = 𝑑′, 𝑚 = 𝑚′|𝑘) =
𝑒𝑤𝑘𝑑𝑚   

𝜕𝐺𝑘
𝜕𝑒𝑥𝑝(𝑤𝑘𝑑𝑚)

𝐺𝑘(𝑒𝑥𝑝(𝑤𝑘11)…𝑒𝑥𝑝(𝑤𝑘𝐷𝑘𝑀))
,      (5.9)  

      

where 𝑤𝑘𝑑𝑚 is the shorthand notation for 𝑤(𝑥𝑘 , 𝑑𝑘, 𝑚𝑘). The multinomial logit model (MNL) 

and the nested logit model (NL) are well-known special cases. We have thus specified the travel 

mode and destination choice part of our model as a conventional GEV discrete choice model. 
 

To make the connection with the first stage of the maximisation process, we are interested in the 

distribution of 𝑢𝑘(𝑥𝑘) for nature-based recreation at the environment types (𝑘 > 2) as defined in 

(5.3). To derive this distribution, note that the probability that ln 𝑢𝑘(𝑥𝑘) < �̂�𝑧 can be determined 

from (5.7) and (5.8) as: 
 

𝑃(ln 𝑢𝑘(𝑥𝑘) < �̂�𝑘) = 𝑒
−𝐺𝑘(𝑒𝑥𝑝(𝑤𝑘11−�̂�𝑘)…𝑒𝑥𝑝(𝑤𝑘𝐷𝑘𝑀−�̂�𝑘))

   

                                      = 𝑒−𝑒𝑥𝑝(−�̂�𝑘)𝑒
−𝐺𝑘(𝑒𝑥𝑝(𝑤𝑘11)…𝑒𝑥𝑝(𝑤𝑘𝐷𝑘𝑀))

.    (5.10) 
 

This tells us that 𝑢𝑘(𝑥𝑘)  is Gumbel (or extreme value type-I) distributed with the location 

parameter 𝜇 = ln 𝐺𝑘 (𝑒𝑥𝑝(𝑤𝑘11) … 𝑒𝑥𝑝(𝑤𝑘𝐷𝑘𝑀)). As a consequence, we can write ln 𝑢𝑘(𝑥𝑘) as: 
 

ln 𝑢𝑘(𝑥𝑘) = ln 𝐺𝑘 (𝑒𝑥𝑝(𝑤𝑘11) … 𝑒𝑥𝑝(𝑤𝑘𝐷𝑘𝑀)) + 𝜑𝑘 ,     (5.11) 
 

where 𝜑𝑘 is a stochastic term that is Gumbel distributed with the location parameter 0. The 

deterministic part of the right-hand side of (5.11) is the ‘logsum’ and the expected value of 

ln 𝑢𝑘(𝑥𝑘) thus equals the logsum plus the expectation of 𝜑𝑘.  

 

5.2.3  The time allocation decision 

We will now consider the time allocation stage. Using (5.11), we can rewrite (5.4) as: 
 

𝑈 = 𝑢1(𝑥1) + 𝑢2(𝑥2) + ∑ 𝐺𝑘 (𝑒𝑥𝑝(𝑤𝑘11) … 𝑒𝑥𝑝(𝑤𝑘𝐷𝑘𝑀)) 𝑒𝜑𝑘𝐾
𝑘=3  ,   (5.12) 

  

where it should be understood that every 𝑤𝑘𝑑𝑚 is a function of 𝑥𝑘. The maximisation of (5.12) 

under the constraints (5.5) and (5.6) gives the optimal time-use of the consumer. The first-stage 

utility function (5.12) reflects the accessibility to the various environment types for the consumer 

through the logsum terms. The model thus allows us to study how the differences in accessibility 

affect the time spent by the consumer in various environment types for the purpose of nature-

based recreation. It should be observed that the formulation (5.12) also allows for the possibility 

that some determinants of the utility associated with the recreational trip have no impact on the 

destination or travel mode choice. To see this, consider the additive specification: 
 

𝑤𝑘𝑑𝑚 = 𝑤𝑘
1(𝑞𝑘, 𝑥𝑘) + 𝑤𝑘𝑑𝑚

2 (𝑣𝑘𝑑𝑚, 𝑥𝑘) ,       (5.13) 
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where 𝑞𝑘 is a vector of characteristics of the outdoor recreation type 𝑘, and 𝑣𝑘𝑑𝑚 is a vector of 

characteristics of the location and/or travel mode that determine its attractiveness for 

environment type 𝑧. Because of the homogeneity of degree one of the function 𝐺𝑘, we have: 
 

𝐺𝑘 (𝑒𝑥𝑝(𝑤𝑘
1(𝑞𝑘, 𝑥𝑘) + 𝑤𝑘11

2 (𝑣𝑘11, 𝑥𝑘)) … 𝑒𝑥𝑝 (𝑤𝑘
1(𝑞𝑘, 𝑥𝑘) + 𝑤𝑘𝐷𝑘𝑀

2 (𝑣𝑘𝐷𝑘𝑀, 𝑥𝑘))) = 

                               𝑒𝑥𝑝(𝑤𝑘
1(𝑞𝑘, 𝑥𝑘))𝐺𝑘 (𝑒𝑥𝑝(𝑤𝑘11

2 (𝑣𝑘11, 𝑥𝑘)) … 𝑒𝑥𝑝 (𝑤𝑘𝐷𝑘𝑀
2 (𝑣𝑘𝐷𝑘𝑀, 𝑥𝑘))) (5.14) 

 

and it is not difficult to verify, using (5.9), that the first term - 𝑒𝑥𝑝(𝑤𝑘
1(𝑞𝑘, 𝑥𝑘)) - does not 

appear in the choice probabilities. Hence the variables 𝑞𝑘 have no impact on the destination or 

travel mode choice, although they affect the utility attached to nature-based recreation at 

environment type 𝑧. This offers substantial flexibility in formulating a specific model. The model 

just derived can be connected to Bhat’s (2005, 2008) model for the time allocation by specifying 

the function 𝑤𝑘𝑑𝑚 as: 
 

𝑤𝑘𝑑𝑚 = [𝛽𝑘𝑞𝑘 + ln ((
𝑥𝑘

𝛾𝑘
+ 1)

𝛼𝑧

− 1) + ln (
𝛾𝑘

𝛼𝑘
)] + {𝛿𝑘𝑣𝑘𝑑𝑚},     (5.15) 

    

In this equation the square and curly brackets indicate the functions 𝑤𝑘
1 and 𝑤𝑘𝑑𝑚

2 , respectively. 

The Greek letters denote the vectors of parameters that need estimation. Substituting (5.15) into 

(5.12) gives: 
 

𝑈 = 𝑢1(𝑥1) + 𝑢2(𝑥2) + ∑
𝛾𝑘

𝛼𝑘
((

𝑥𝑘

𝛾𝑘
+ 1)

𝛼𝑘

− 1) 𝑒
𝛽𝑘𝑞𝑘+ln 𝐺𝑘(𝑒𝑥𝑝(𝑤𝑘11)…𝑒𝑥𝑝(𝑤𝑘𝐷𝑘𝑀))+𝜑𝑘𝐾

𝑘=3   (5.16) 
 

which is the utility function of Bhat (2008) with a logsum term 

ln 𝐺𝑘 (𝑒𝑥𝑝(𝑤𝑘11) … 𝑒𝑥𝑝(𝑤𝑘𝐷𝑘𝑀)) added to the vector of characteristics. It is easily verified that 

this new term does not change the properties of the model as it plays the same role as the 

elements of 𝑞 with a coefficient set equal to 1. It may be noted that in this model the time spent 

on nature-based recreation at environment type 𝑘, 𝑥𝑘, does not appear in the 𝑤𝑘𝑑𝑚
2  function in 

(5.15). This implies that the time spent on nature-based recreation at natural environment type 𝑘  

does not affect the destination or travel mode choice. This is clearly restrictive. We return to this 

property of the model in Section 5.4.3. 
 

5.2.4  Further specification issues and discussion 

In the application below two specifications of 𝐺(. ) will be used. The first one is: 
 

𝐺𝑘 (𝑒𝑥𝑝(𝑤𝑘11) … 𝑒𝑥𝑝(𝑤𝑘𝐷𝑘𝑀)) = (∑ ∑ 𝑒𝑥𝑝(𝑤𝑘𝑑𝑚)1/𝜌𝑘
𝑚𝑑 )

𝜌𝑘
 .    (5.17) 

     

The second specification has (5.17) transformed to a nested logit (NL) formulation. For instance, 

if the nests refer to the destination, then we have: 
 

𝐺𝑘 (𝑒𝑥𝑝(𝑤𝑘11) … 𝑒𝑥𝑝(𝑤𝑘𝐷𝑘𝑀)) = (∑ (∑ 𝑒𝑥𝑝(𝑤𝑘𝑑𝑚)1/𝜌𝑑
𝑚 )𝑑

𝜌𝑑
𝜌𝑘

⁄
)

𝜌𝑘

.     (5.18) 
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If we use (5.17) the probability function for the travel mode and destination choice is 

multinomial logit (MNL): 
 

𝑃(𝑑 = 𝑑′, 𝑚 = 𝑚′|𝑘) =
𝑒𝛿𝑘𝑣𝑘𝑑′𝑚′/𝜌𝑘

∑ ∑ 𝑒𝛿𝑘𝑣𝑘𝑑𝑚/𝜌𝑘𝑚𝑑
,       (5.19) 

      

while a nested logit model results if we use (5.18). The coefficients 𝛿𝑘 and 𝜌𝑘 are not separately 

identified in the destination/travel mode choice model; only their ratio can be estimated. 

However, the coefficient 𝜌𝑘 can be estimated in the time-use model. To see this, substitute (5.17) 

into (5.16): 
 

𝑈 = 𝑢1(𝑥1) + 𝑢2(𝑥2) + ∑
𝛾𝑘

𝛼𝑘
((

𝑥𝑘

𝛾𝑘
+ 1)

𝛼𝑘

− 1) 𝑒𝛽𝑘𝑞𝑘+𝜌𝑘 ln(∑ ∑ 𝑒𝑥𝑝(𝑤𝑘𝑑𝑚)1/𝜌𝑘𝑚𝑑 )+𝜑𝑘𝐾
𝑘=3   .(5.20) 

 

The term ln(∑ ∑ 𝑒𝑥𝑝(𝑤𝑘𝑑𝑚)1/𝜌𝑘
𝑚𝑑 ) is the logsum of the estimated model (5.19) and we 

introduce it in the time model as an additional explanatory variable. The coefficient estimated for 

this new variable is 𝜌𝑘. It is not difficult, although a bit tedious, to verify that a similar 

conclusion holds for the nested logit structure (5.18). 
 

To complete the discussion of the model specification the first two time-use categories need to 

be considered. The utility function that will be used for the time-use category “other recreation” 

( 𝑢2(𝑥2)) is nearly identical to that of the time-use categories reflecting time spent on nature-

based recreation. The only difference is that there is no accessibility indicator (through the 

destination and travel mode choice) for this time-use category, and thus the 𝐺 function misses 

out. The numéraire time-use category does not have a separate translation parameter, since we 

assume strictly positive allocation for this time-use category. The final utility function becomes: 
 

𝑈 =
1

𝛼1
𝑥1𝑒𝜑1 +

𝛾2

𝛼2
((

𝑥2

𝛾2
+ 1)

𝛼2

− 1) 𝑒𝛽2𝑞2+𝜑2 + ∑
𝛾𝑘

𝛼𝑘
((

𝑥𝑘

𝛾𝑘
+ 1)

𝛼𝑘

− 1) 𝑒𝛽𝑘𝑞𝑘+𝜌𝑘 ln 𝐺𝑘
∗+𝜑𝑘𝐾

𝑘=3  (5.21) 
 

The maximisation with respect to the budget constraint (5.1) and the use of Kuhn-Tucker first-

order conditions (see Bhat 2005; 2008) leads to a closed-form expression for the probability that 

a particular time allocation will be observed. The likelihood function is based on this expression 

(see Bhat 2008). 
 

A problem with (5.21) that has been reported in the literature is that it is difficult to distinguish 

the satiation and translation parameters empirically. Bhat (2008) therefore proposes to estimate 

either 𝛼 or 𝛾. In the empirical work reported below we follow this strategy and estimate 𝛾, while 

constraining 𝛼 for all time-use categories to zero.61 The marginal utility of the time spent on 

time-use category 𝑘, 𝜕𝑈 𝜕𝑥𝑘⁄ , is closely related to 𝛾𝑘. This parameter translates the consumed 

amount, but also introduces a satiation effect. For any value of 𝛼 or the baseline marginal utility, 

                                                      
61   We have tested the specification with 𝛼 estimated and 𝛾 constrained, but our model estimation failed to converge 

in this instance. The majority of publications with an application of Bhat (2005, 2008)’s structure choose for the 𝛾 

profile. 
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a higher value of 𝛾𝑘 implies that the consumer is willing to give up more of one time-use 

category for another, and thus satiation is lower with a higher value of 𝛾𝑘 (see also Bhat 2008). 

 

5.3  Details of the application 

 

5.3.1 The data sample 

This chapter again uses data of the Continuous Leisure Survey (abbreviated in Dutch as CVTO), 

which is the biannual online survey that covers a representative sample of Dutch households. 

The questionnaire instructs respondents to register trips whenever they participate in some 

activity outside the own residence, if the activity lasts at least 60 minutes (including travel time), 

and the associated trip has the own residence as start and end point.62 The questionnaire is not 

constrained to nature-based or outdoor recreation but covers all kinds of leisure trips. Outdoor 

recreation generates 996 million trips in the Netherlands each year (NBTC-NIPO Research 2011) 

and is thus a major category. 
 

For the analysis of this paper we have removed the respondents with errors in time registration or 

other missing trip information (976), as well as the respondents who did not report household 

income (3,065 respondents). The data sample thus consists of 12,321 respondents. As noted in 

the model section, for each choice occasion the consumer allocates a time budget of exactly 24 

hours across six time-use categories. Since the survey asks each respondent to register their trip 

details for exactly one week, each respondent contributes 7 cases to the sample, which thus has 

86,247 time allocation observations. The number of unique trips for the purpose of nature-based 

recreation reported here is 6,626. This set of trips is at the basis of each destination-travel mode 

choice model, as well as the time allocation model. 

 

5.3.2 Classification of the environment types 

For each nature-based recreation trip the respondent lists the type of environment at the trip 

destination. The questionnaire lists 12 options, including for instance outdoor recreation in the 

urban environment and in the residential neighbourhood. The trips to the latter environment 

types are not considered here, as we constrain ourselves to nature-based recreation trips. Putting 

the trips to the other environment types into categories (to be used as dependent variables in the 

time-use model) is a challenging task. De Groot and Van Den Born (2003) construct a 

classification for “landscapes” in the Netherlands with four types resulting, but these types do 

not consider the ecosystem content that forms the basis of the consumer’s response in the 

database. Fleischer and Tsur (2003) and Puustinen et al. (2009) take vegetation and ecosystem 

                                                      
62  Thus, the respondents do not state how much time they allocate to in-home recreational activities (e.g. using ICT 

or watching television). The numéraire time-use category however automatically accommodates time allocation to 

these activities in the Kuhn-Tucker demand system. 
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content as the basis of their classification, which suggests we may also take the database options 

as the basis.  
 

We choose to consider four time-use categories of nature-based recreation environments, which 

are dissimilar in terms of (perceived) naturalness, level of access, and openness: 

- agricultural land recreation; 

- forestland, heathland, and drifting sands recreation; 

- urban park recreation; 

- water space and coastal dune land recreation. 

These are the four nature-based recreation environment types corresponding to 𝑘 = 3,4,5 and 6 

in the model of Section 5.2. Agricultural land is usually found outside the confines of the built-

up area, and the time allocation to this environment type does not necessarily require the 

respondent recreating on the land itself, taking a stroll around the agricultural land is also 

accommodated. The reasoning to bundle forestland, heathland, and drifting sands in one category 

relates to geography and ecology. In the Netherlands, the environments are usually closely tied 

geographically, and with reason. Heathland, drifting sands, and forestland namely tend to turn 

into each other due to natural succession (Hulshoff 1995). Urban park land is the most clearly 

managed landscape type, usually located in between built-up areas and specifically appropriated 

for recreation. Although almost every patch of the included environment types in the Netherlands 

is a product of human modification, a clear distinction remains between urban parks and the 

other environment types, also in the government’s objectives. The last time-use category 

considers water space and coastal dune land recreation, which involves the recreation at different 

types of environments, such as beaches, coastal sand dunes, river areas, recreational water areas, 

and wetlands. These environments are grouped because they belong to the same ecosystems, the 

littoral and riparian ecosystems. What binds these environment types together is the presence of 

water. 

 

5.3.3 The variables and some descriptive statistics 

The reported duration time for the nature-based recreation trips is the dependent variable for each 

time-use category. Table 5.1 reports each category’s mean time allocation, in one table half for 

all the consumers in the data sample and in the other table half for those respondents with a non-

zero time allocation. The mean time allocation is highest in the case of recreation at water spaces 

or dune land, the other three time-use categories show lower, yet comparable, time allocations. 

Since there is no restriction of maximally one “other recreation” trip, destination and travel mode 

per day, we aggregate the duration times of this time-use category’s trips whenever the 

respondent reports more than one trip per day, which occurs in approximately 12% of the cases. 

We arrive at the value for the “other time” time-use category by subtracting the values of all 

recreation time-use categories from the total number of minutes per day. Table 5.1 shows that the 
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time allocated to other recreation activities transcends the nature-based recreation time 

allocations, which is as expected as these also include the sports activities in which many 

consumers participate on a regular basis. The mean time allocation per day when time allocation 

is non-zero is however not so much higher than for the recreation at water spaces or coastal dune 

land, which confirms that nature-based recreation trips compete with recreation trips of other 

purposes, but are perhaps not undertaken as often. 
 

Table 5.1: Descriptive statistics of the model’s time-use categories 

 
All respondents Respondents with non-zero time allocation 

Mean 
time 

allocation 

S.D. Mean 
time 

allocation 

S.D. Mean 
distance 
travelled 

S.D. 

Other time-use 1327.111 163.854 1327.111 163.854 - - 

Other recreation 101.197 155.747 224.849 161.536 - - 

Agricultural land 

recreation 

2.574 23.133 136.955 100.374 4.086 10.511 

Forest, heathland and/or 

drifting sands recreation 

3.343 26.655 137.802 103.769 6.367 14.872 

Urban park recreation 2.285 21.696 129.661 101.000 3.692 9.479 

Water space and/or 

coastal dune land 

recreation 

3.491 33.417 211.414 153.931 11.553 24.711 

Note:  the mean time allocation is in minutes. The average distance travelled is denoted in kilometres. 

 

The respondent also registers the travel mode for each trip. We consider three types in the choice 

set of the destination-travel mode choice model: motorised travel, bicycle travel, and pedestrian 

travel.63 The respondent registers the destination choice at the municipality level. The 

consumer’s choice set includes all municipalities supplying an environment type within its 

municipality borders.64 The maximum size of the choice set thus equals the number of 

municipalities in, in this particular case, the year 2006 (𝑑 = {1,2, … ,458}). We determine the 

availability in each municipality with the use of Statistics Netherlands data. Since 1979 Statistics 

Netherlands has been updating land-use statistics regularly, and we apply the data of 2006. Each 

destination-travel mode choice model also includes the abundance of the environment type as an 

                                                      
63 The distinction between automobile travel, motorcycle travel, and public transport has been ignored for the 

motorized-travel mode category, as the latter two travel modes are used, altogether, in not more than two per cent of 

the nature-based recreation trips. 
 

64 We apply the same definitions as Statistics Netherlands (2008), who set a lower limit of one hectare for an 

individual patch of each environment type. 
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explanatory variable, and to arrive at this number we aggregate the area size of all unique 

patches per environment type inside municipality borders with a Geographical Information 

System (GIS) application. Table 5.2 lists some descriptive statistics, and shows, for instance, that 

each municipality has some agricultural land in its borders. 

 

Table 5.2: Descriptive statistics of the environment amenities 

Variable name Definition Mean S.D. Min. Max. 

𝑐𝑎𝑔𝑟𝑖𝑐𝑢𝑙𝑡𝑢𝑟𝑒 The municipal area size of agricultural land 

(in hectares) 

4990.830 5221.421 7 40909 

𝑐𝑓𝑜𝑟𝑒𝑠𝑡 The municipal area size of forestland, 

heathland, and drifting sands (in hectares) 

851.520 1681.448 0 19401 

𝑐𝑝𝑎𝑟𝑘 The municipal area size of park land (in 

hectares) 

60.511 123.311 0 1392 

𝑐𝑑𝑢𝑛𝑒𝑠 The municipal area size of coastal dune 

land (in hectares) 

71.812 365.643 0 3414 

𝑐𝑟𝑒𝑐𝑤𝑎𝑡𝑒𝑟 The municipal area size of recreational 

water (in decares) 

21.190 43.349 0 445 

𝑐𝑤𝑎𝑡𝑒𝑟𝑙𝑜𝑐 The municipality is located at the North 

Sea, at an arm of the sea, and/or at the 

IJsselmeer 

0.250 0.412 0 1 

 

The distance travelled towards the reported municipality as well as the other municipalities in the 

choice set is computed with a procedure fully explained in Appendix 5.A. We compute the 

Euclidian distance between the residence of the consumer and these municipalities with the help 

of commercial GIS data provided by Geodan (2009b). Table 5.1 lists the mean distance travelled 

per time-use category. As with the allocated time, the mean distance travelled is highest for the 

recreation at water spaces and/or coastal dune land. Not surprisingly, the distance travelled for 

the recreation at urban parks is lowest. The opportunities for this recreation environment type are 

placed in between the buildings of an urban environment, and should for the majority of the 

respondents thus be closer to the residence than the opportunities for the (other) time-use 

categories often located outside the built-up area. 
 

Last, the survey requires respondents to register information on their household and themselves. 

These characteristics are the explanatory variables in the Kuhn-Tucker time allocation model, 

and capture the differences in preferences across the respondents. The age, the gender, ancestry, 

and the respondent’s employment situation are the individual characteristics. The latter 

characteristic has a categorical variable for missing values, as approximately 13% of the 

respondents did not register their employment situation. The household variables are the monthly 

per-person household income and the presence of children aged at most twelve years-old. The 
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weather situation and the difference between weekend and week days are the contextual 

characteristics. Table 5.3 lists some descriptive statistics. 

 

Table 5.3: Descriptive statistics of the respondents and variable definitions   

Variable Definition Mean S.D. Min. Max. 

𝑞𝑚𝑎𝑙𝑒 The respondent is male 0.498 0.500 0 1 

𝑞𝑎𝑔𝑒0−15 The respondent is at most 15 years old 0.170 0.375 0 1 

𝑞𝑎𝑔𝑒16−25 The respondent is at least 16 and at most 25 years old 0.104 0.305 0 1 

𝑞𝑎𝑔𝑒26−45 The respondent is at least 26 and at most 45 years old 0.325 0.469 0 1 

𝑞𝑎𝑔𝑒65+ The respondent is at least 65 years old 0.142 0.349 0 1 

𝑞𝑛𝑜𝑛𝑛𝑎𝑡𝑖𝑣𝑒 The respondent has a non-native ethnic background 0.096 0.295 0 1 

𝑞𝑡𝑒𝑚𝑝 
The average temperature at the day of observation (in 

10s of °C) 
1.214 0.567 -0.190 2.690 

𝑞𝑝𝑟𝑒𝑐𝑖𝑝 
The total precipitation at the day of observation (in 

10s of mm) 
0.231 0.430 0 2.520 

𝑞ℎℎ𝑖𝑛𝑐𝑜𝑚𝑒 
The monthly per person household income (in 1000s 

of euros) 
1.415 1.052 0.017 12.500 

𝑞𝑠𝑖𝑛𝑔𝑙𝑒 The respondent is a single-person household 0.127 0.333 0 1 

𝑞𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛 
The respondent is in a household with children aged at 

most 12 
0.374 0.484 0 1 

𝑞𝑓𝑢𝑙𝑙𝑡𝑖𝑚𝑒 The respondent works 36 or more hours per week 0.272 0.445 0 1 

𝑞𝑝𝑎𝑟𝑡𝑡𝑖𝑚𝑒 The respondent works less than 36 hours per week 0.211 0.408 0 1 

𝑞𝑚𝑖𝑠𝑠𝑖𝑛𝑔 
The respondent has not registered his or her work 

status 
0.130 0.336 0 1 

𝑞𝑤𝑒𝑒𝑘𝑒𝑛𝑑 The day of observation is Saturday or Sunday 0.286 0.452 0 1 

 

5.4 The estimation results 

 

5.4.1 The destination and travel mode choice model estimates 

We estimate four distinct destination-mode choice models. That is, we estimate a discrete choice 

model for the travel mode and the destination conditional upon the choice for some environment 

type to enjoy nature-based recreation. In each model the utility function has the following form: 
 

𝜈𝑑𝑚 = 𝛿𝑑𝑚 + 𝜒𝑑𝑐𝑑 + 𝜙𝑑𝑚ℎ𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 + 𝜓𝑑𝑚(ℎ𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑟),     (5.22) 
      

where 𝛿𝑑𝑚 is a mode-specific constant term, 𝜒𝑑 is a vector of generic coefficients for a vector of 

environment type-specific characteristics (𝑐𝑑), 𝜙𝑑𝑚 is a mode-specific coefficient for the travel 

distance (ℎ), and 𝜓𝑑𝑚 is a vector of mode-specific coefficients for the cross-effect of the travel 

distance and a vector of individual, household, and contextual characteristics (𝑟). In (5.22) we 

have suppressed the index k for the environment type to avoid notational clutter. We have tested 

various transformations of both the travel distance and the area size of the environment types, 



 126 

and have included the natural logarithm for both variables in the final model. For each travel 

mode-destination choice model, of environment type 𝑘 = 3,4,5,6, we have estimated three 

versions of this nested logit specification (see Train 2009): 
 

𝑃𝑘𝑑𝑚 =
𝑒𝑥𝑝(𝑣𝑘𝑑𝑚 𝜎⁄ )(∑ 𝑒𝑥𝑝(𝜈𝑘𝑑𝑚 𝜎⁄ ){𝑑,𝑚}∈𝐵𝑗

)
𝜎−1

∑ (∑ 𝑒𝑥𝑝(𝜈𝑘𝑑𝑚 𝜎⁄ ){𝑑,𝑚}∈𝐵𝑗′
)

𝐽

𝑗′=1

𝜎 .      (5.23) 

 

The choice alternatives are the combinations of a travel mode m and a destination d, and the 𝐵𝑗’s 

are the disjoint subset of such pairs. The union of the 𝐵𝑗’s should be equal to the universe of all 

travel mode-destination pairs, implying that each pair belongs to exactly one subset 𝐵𝑗. 

Depending on the definition of the sets 𝐵𝑗, this specification can cover nested logit models in 

which (a) the top level refers to the travel mode and the bottom level to the destination choice or 

(b) the other way around. In both cases the parameter 𝜎 must be in the interval (0,1] to guarantee 

consistency with utility-maximising behaviour. When (c) 𝜎 is restricted to the value 1 the (non-

nested) multinomial logit results. The estimation of nested logit models consistently resulted in 

values of 𝜎 that were larger than 1.65 We therefore only present the MNL estimates, in Table 5.4.  
 

The coefficients are generally in line with the expectations. The distance required to travel works 

as a disutility to the consumer, and, as expected, the absolute value of these distance coefficients 

increases the slower a mode of travel is. The coefficients for the recreation at water spaces and/or 

coastal dune land are the smallest in absolute terms, which complies with the earlier finding that 

the mean travelled distance is (much) higher for the recreation at this environment type. The 

lower number of options that the consumer has for this type of recreation - the number of 

municipalities in the choice set is lowest for this time-use category - may also, partly, account for 

this result. The coefficients for the area size variables are signed positive and statistically 

significant at the 1% level in all the choice models. The cross-effects of the travel distance 

(ℎ𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒) and the household characteristics often yield statistically significant coefficients as 

well, and show that, contrary to our belief, low-income consumers are not more averse to 

travelling by automobile or other motorised travel than higher-income consumers.  
 

The natural logarithm of the denominator of probability function (5.23) is the logsum, which can 

be interpreted as an indicator of the consumer’s accessibility to an environment type. Appendix 

5.B shows a heat map of the attractiveness of recreation at the environment type “Forestland, 

heathland, and drifting sands”, with a projection of all individual patches of this environment on 

top.66 The similarity of the heat map with this projection is striking, and indicates that the 

distance decay in nature-based recreation is substantial. 

                                                      
65   The estimates of the NL model are available on request with the authors. 
66  The representative consumer for which we compute the denominator of the logit model is female, of Dutch native 

ancestry, has no young children in the household, has a household income not belonging to the lowest 20%, and 
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Table 5.4: The MNL destination-travel mode choice model estimates 

 Agricultural land 
recreation 

Forest, heathland, 
and/or drifting 

sands recreation 

Urban park 

recreation 

Water space and/or 

coastal dune land 

recreation 

Coefficient S.E. Coefficient S.E. Coefficient S.E. Coefficient S.E. 

𝑐𝑎𝑔𝑟𝑖𝑐𝑢𝑙𝑡𝑢𝑟𝑒 0.515 *** 0.041 - - - - - - 

𝑐𝑓𝑜𝑟𝑒𝑠𝑡 - - 0.807 *** 0.023 - - - - 

𝑐𝑝𝑎𝑟𝑘 - - - - 0.859 *** 0.027 - - 

𝑐𝑑𝑢𝑛𝑒𝑠 - - - - - - 0.216 *** 0.017 

𝑐𝑟𝑒𝑐𝑤𝑎𝑡𝑒𝑟 - - - - - - 0.470 *** 0.050 

𝑐𝑤𝑎𝑡𝑒𝑟𝑙𝑜𝑐 - - - - - - 0.898 *** 0.105 

Motorised travel 

ℎ𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 -2.071 *** 0.081 -1.956 *** 0.040 -1.762 *** 0.068 -1.550 *** 0.041 

ℎ𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑥 𝑟𝑚𝑎𝑙𝑒 0.241 *** 0.080 0.058 0.041 0.101 0.068 -0.016 0.038 

ℎ𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑥 𝑟𝑛𝑜𝑛𝑛𝑎𝑡𝑖𝑣𝑒 -0.038 0.132 -0.089 0.077 0.209 ** 0.089 0.095 0.058 

ℎ𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑥 𝑟𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛 -0.128 0.089 -0.086 0.047 0.182 ** 0.074 0.083 ** 0.041 

ℎ𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑥 𝑟𝑤𝑒𝑒𝑘𝑒𝑛𝑑 0.251 *** 0.078 0.243 *** 0.041 -0.038 0.065 0.112 *** 0.037 

ℎ𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑥 𝑟𝑙𝑜𝑤𝑖𝑛𝑐𝑜𝑚𝑒 0.114 0.110 -0.153 *** 0.058 0.001 0.083 -0.188 *** 0.050 

𝛿𝑚𝑜𝑡𝑜𝑟𝑖𝑠𝑒𝑑 -1.028 *** 0.091 -0.327 *** 0.060 -1.109 *** 0.075 0.514 *** 0.079 

Bicycle travel 

ℎ𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 -2.123 *** 0.048 -2.124 *** 0.067 -1.970 *** 0.094 -1.795 *** 0.076 

ℎ𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑥 𝑟𝑚𝑎𝑙𝑒 0.100 0.055 0.133 ** 0.068 0.188 ** 0.096 -0.079 0.085 

ℎ𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑥 𝑟𝑛𝑜𝑛𝑛𝑎𝑡𝑖𝑣𝑒 -0.157 0.125 -0.430 *** 0.151 -0.020 0.160 -0.059 0.219 

ℎ𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑥 𝑟𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛 -0.152 ** 0.072 -0.017 0.081 -0.031 0.115 -0.042 0.106 

ℎ𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑥 𝑟𝑤𝑒𝑒𝑘𝑒𝑛𝑑 0.136 ** 0.063 0.112 0.069 -0.044 0.093 -0.062 0.091 

ℎ𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑥 𝑟𝑙𝑜𝑤𝑖𝑛𝑐𝑜𝑚𝑒 0.177 ** 0.081 -0.250 ** 0.110 -0.028 0.144 -0.152 0.123 

𝛿𝑏𝑖𝑐𝑦𝑐𝑙𝑒 0.532 *** 0.061 -0.429 *** 0.060 -0.700 *** 0.063 0.147 0.081 

Pedestrian travel 

ℎ𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 -2.357 *** 0.083 -2.281 *** 0.066 -2.228 *** 0.099 -1.985 *** 0.091 

ℎ𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑥 𝑟𝑚𝑎𝑙𝑒 0.173 0.098 -0.091 0.072 0.345 *** 0.101 -0.087 0.095 

ℎ𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑥 𝑟𝑛𝑜𝑛𝑛𝑎𝑡𝑖𝑣𝑒 -0.461 ** 0.214 -0.276 0.146 0.006 0.164 -0.108 0.249 

ℎ𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑥 𝑟𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛 -0.282 ** 0.115 -0.211 ** 0.096 0.069 0.103 0.204 **  0.096 

ℎ𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑥 𝑟𝑤𝑒𝑒𝑘𝑒𝑛𝑑 0.060 0.117 0.179 ** 0.072 -0.227 ** 0.096 0.038 0.093 

ℎ𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑥 𝑟𝑙𝑜𝑤𝑖𝑛𝑐𝑜𝑚𝑒 0.334 *** 0.117 -0.215 0.116 -0.140 0.158 -0.145 0.124 

Note: the coefficients’ statistical significance at the 5% and 1% level is respectively denoted with ** and ***. 𝑟𝑙𝑜𝑤𝑖𝑛𝑐𝑜𝑚𝑒  

is a categorical variable which divides the respondent set into two groups, with respondents with the lowest 20% of 

monthly per-person household income receiving a 1. 

                                                                                                                                                                           
recreates outdoors on Saturday or Sunday. We assume for each municipality that the consumer resides in the 4-digit 

postal code area which also hosts the town hall. 
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5.4.2 The time allocation model estimates 

Table 5.5 reports the estimates of the time-use model.67 The numéraire time-use category is the 

base category, and thus all its parameters equal zero with the utility being the exponential of 

zero. The parameter 𝛼 is set equal to 0 for all time-use categories, and (exponentiated) 𝛾 

parameters are estimated for all time-use categories except for the numéraire (which does not 

have such a parameter). Apart from translating the allocated time, the 𝛾’s capture satiation 

effects in the execution of nature-based recreation and other recreation, and as such reduce the 

marginal utility with increasing consumption. The satiation parameters are clearly different from 

zero, which implies that satiation effects indeed play their part in nature-based and other 

recreation. The estimated coefficients are within the range of 4.8 and 5.4. The values of these 

coefficients intuitively imply that once a consumer decides to participate in either nature-based 

recreation at some environment type or in other recreation activities there is not much incentive 

to change the type of activity, or environment, quickly. Thus, the consumer is not expected to 

allocate time to all time-use categories at one choice occasion, which naturally progresses from 

our setup to restrain each choice frame to 24 hours. The values of the 𝛾’s are reasonably 

comparable, except for the parameter of recreation at the environment type “water space and 

coastal dune land” which is clearly higher. This complies with the descriptive statistic that the 

mean time spent at this environment type is higher than at the other nature-based recreation 

environments. The satiation during a trip towards water spaces or coastal dune land is thus lower.  
 

The deterministic component of the baseline utility function (5.21) consists of a constant term 

and a number of consumer characteristics. Generally, the model yields statistically significant 

and plausibly signed coefficients for the time-use categories. The constant terms reflect the 

baseline marginal utility, and the term for “Other recreation” is significantly larger than for the 

nature-based recreation time-use categories. This implies that the average consumer is more 

likely to allocate time to this activity type than to a nature-based recreation trip at either type of 

environment. 
 

The coefficients for the age categories reveal that the respondents aged 16 to 25 allocate 

significantly less time to nature-based recreation in each environment type, and instead 

participate longer in other recreation. The model finds the same behavioural pattern for the 

respondents of the youngest age category, although their preference for other recreation is 

relatively smaller. Such findings do not exactly match with the findings of for example Payne et 

al. (2002) and Gadet and Smeets (2009), who have observed that youngsters are frequent users of 

the urban parks. The latter studies however ignore the consumer’s time decision, and it may very  

                                                      
67 As in the previous chapters, there is no correction on the standard errors for the use of estimates of other stages. 
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Table 5.5: The Kuhn-Tucker time allocation model estimates 

 Agricultural land 

recreation 

Forest, heathland, 

and/or drifting sands 

recreation 

Urban park recreation Water spaces and/or 

coastal dune land 

recreation 

Other recreation 

Coefficient S.E. Coefficient S.E. Coefficient S.E. Coefficient S.E. Coefficient S.E. 

𝛾𝑠𝑎𝑡𝑖𝑎𝑡𝑖𝑜𝑛 4.903 *** 0.107 4.887 *** 0.090 4.833 *** 0.112 5.387 *** 0.092 4.844 *** 0.016 

𝑞(𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡) -11.828 *** 0.149 -12.564 *** 0.139 -11.592 *** 0.172 -13.124 *** 0.143 -7.482 *** 0.032 

𝑞𝑚𝑎𝑙𝑒 0.179 *** 0.061 -0.068 0.053 0.073 0.057 0.331 *** 0.061 -0.024 0.015 

𝑞𝑎𝑔𝑒0−15 -0.728 *** 0.126 -0.539 *** 0.118 -0.569 *** 0.124 0.006 0.118 0.089 *** 0.033 

𝑞𝑎𝑔𝑒16−25 -0.992 *** 0.129 -0.664 *** 0.101 -0.526 *** 0.117 0.063 0.108 0.291 *** 0.025 

𝑞𝑎𝑔𝑒26−45 -0.196 ** 0.082 -0.177 ** 0.072 -0.298 *** 0.088 0.153 0.088 0.037 0.021 

𝑞𝑎𝑔𝑒65+ 0.031 0.087 0.008 0.087 -0.243 *** 0.093 -0.117 0.103 -0.063 ** 0.029 

𝑞𝑛𝑜𝑛𝑛𝑎𝑡𝑖𝑣𝑒 -0.303 *** 0.100 0.045 0.079 0.206 ** 0.086 -0.072 0.099 0.128 *** 0.023 

𝑞𝑓𝑢𝑙𝑙𝑡𝑖𝑚𝑒 -0.946 *** 0.117 -0.981 *** 0.116 -0.851 *** 0.114 -0.797 *** 0.120 -0.458 *** 0.030 

𝑞𝑝𝑎𝑟𝑡𝑡𝑖𝑚𝑒 -0.391 *** 0.113 -0.266 ** 0.109 -0.769 *** 0.123 -0.597 *** 0.125 -0.255 *** 0.030 

𝑞𝑚𝑖𝑠𝑠𝑖𝑛𝑔 -0.044 0.123 0.017 0.116 -0.346 *** 0.126 -0.322 ** 0.136 -0.179 *** 0.034 

𝑞ℎℎ𝑖𝑛𝑐𝑜𝑚𝑒 0.052 0.027 0.023 0.023 -0.080 *** 0.026 0.012 0.029 0.026 *** 0.007 

𝑞𝑠𝑖𝑛𝑔𝑙𝑒 -0.322 *** 0.087 0.086 0.071 0.121 0.080 -0.352 *** 0.099 0.013 0.022 

𝑞𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛 -0.140 0.085 -0.166 ** 0.075 0.039 0.088 -0.230 *** 0.079 -0.082 *** 0.020 

𝑞𝑡𝑒𝑚𝑝 0.314 *** 0.045 0.131 *** 0.040 0.031 0.046 0.762 *** 0.046 0.018 0.012 

𝑞𝑝𝑟𝑒𝑐𝑖𝑝 -0.124 0.067 0.010 0.056 -0.011 0.067 0.037 0.063 0.028 0.016 

𝑞𝑤𝑒𝑒𝑘𝑒𝑛𝑑 0.322 *** 0.081 0.704 *** 0.069 0.383 *** 0.078 0.515 *** 0.083 0.196 *** 0.024 

𝑞𝑤𝑒𝑒𝑘𝑒𝑛𝑑 𝑥 𝑞𝑓𝑢𝑙𝑙𝑡𝑖𝑚𝑒 0.893 *** 0.138 0.794 *** 0.127 0.598 *** 0.136 0.518 *** 0.140 0.577 *** 0.037 

𝑞𝑤𝑒𝑒𝑘𝑒𝑛𝑑 𝑥 𝑞𝑝𝑎𝑟𝑡𝑡𝑖𝑚𝑒 0.464 *** 0.140 0.182 0.129 0.335 ** 0.154 0.594 *** 0.152 0.216 *** 0.040 

𝑞𝑤𝑒𝑒𝑘𝑒𝑛𝑑 𝑥 𝑞𝑚𝑖𝑠𝑠𝑖𝑛𝑔 0.060 0.164 -0.079 0.138 -0.121 0.179 0.162 0.175 0.153 *** 0.047 

𝜚𝐼𝑉 0.107 *** 0.017 0.270 *** 0.013 0.160 *** 0.023 0.287 *** 0.025 - - 

Note: the statistical significance at 5% and 1% is denoted with ** and ***.  The reference category of all coefficients is the “other 

time-use” category. The statistical significance for the IV parameters is against a value of 0 and 1. 
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well be that youngsters simply spend less time per nature-based recreation trip. The model 

estimates show that the behaviour of respondents in the two age groups with eldest respondents 

is quite similar, with a low amount of time spent on other recreation and more on outdoor 

recreation in natural environments. The pensioner respondents tend to spend less time in urban 

parks than the respondents of the base category, but this effect is much smaller than for the lower 

age categories. The Netherlands, as most other West European nations, has an ageing population 

and the natural environments could thus become more and more important to fulfil the recreation 

needs of the consumer, and reverse the recent trend of declining participation in nature-based 

recreation that was mentioned in Chapter 1. 
 

Nature-based recreation demand studies often seek to explain the behavioural patterns of 

(second- or third-generation) immigrants as well, given their increasingly prominent share in 

Europe and the United States. Buijs et al. (2009) and Tinsley et al. (2002) find that non-native 

consumers prefer managed landscapes (urban parks being the obvious example) over 

(seemingly) uncontrolled nature. This model’s estimates confirm this hypothesis to some extent. 

There is an effect of ethnic background on the time allocation to urban parks and other recreation 

(being positive), while the time allocation to the environment type “Agricultural land” is 

significantly smaller. The effect of ethnicity on the other time-use categories is negligible, 

perhaps suggesting that the integration of non-native cultures leads or will lead to similar 

preferences over time. 
 

As expected, the composition of the household exerts substantial influence on the time 

allocation. Our findings complement those of Lee and Bhargava (2004) and Voorpostel et al. 

(2010), who study the disparities in time-use attributed to the household type, and Bhat and 

Gossen (2004), who pay attention to the effect of the household composition on the number of 

outdoor recreation weekend-day trips. Here, the respondents of the households with young 

children allocate less time to nature-based recreation in forestry environments, in agricultural 

environments, on other recreation, and perhaps more surprisingly, at water spaces and/or coastal 

dune land. 
 

Good weather conditions are often considered a prerequisite for consumers to participate in 

nature-based recreation (see e.g., Dwyer 1988; Tucker and Gilliland 2007), but little seems to be 

known about the effect of weather on the time allocated to the recreation at the different types of 

environment considered here. As is apparent from the magnitude and sign of the coefficients 

especially recreation at water spaces and/or coastal dune land benefits, as was suggested by 

Moreno et al. (2008) and Marvasti (2013) as well. The amount of precipitation during the day of 

observation does not seem to matter that much: the estimated coefficients are insignificant for all 

time-use categories. 
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The estimates of the logsums, derived from the first stage of the model, indicate that the 

consumer’s accessibility matters for the time allocation to each environment type, although not 

to the same extent. The coefficients for the accessibility to urban park recreation and agricultural 

land recreation are clearly lower than for the recreation at the other environment types, 

suggesting that the time allocation to these environments is the least influenced by the 

consumer’s accessibility. In the case of urban park recreation this might reflect the consumer’s 

response to scheduling problems. Urban park recreation is perhaps always a viable alternative to 

the consumer, even on days with fully-packed schedules and for those with lower accessibility, 

due to the urban parks’ location inside the consumers’ residential neighbourhoods. For the access 

to agricultural land recreation the size of the coefficient is harder to explain, but a possibility is 

that the coefficient reflects some lack of interest of the consumer in this environment type. 

Higher access to agricultural land does lead to greater time allocation to recreation, but only 

marginally so, and maybe only because of the lack of access to other environment types or 

because of the relative lack of facilities at the sites. However, in comparison to the previous 

chapter’s estimates these four statistically significant accessibility coefficients provide a 

thoroughly different view on the relationship between accessibility and participation in nature-

based recreation. There are some reasons as to why exactly the estimates may differ so much 

between these chapters. First, this chapter considers both participation and the extent of 

participation, whereas the previous chapter limited the discussion to the consumer’s response to a 

dichotomous participation choice problem (and, later, the number of recreation trips over a 

longer period of time). Even though time allocation decisions are in some way related to 

participation decisions (the consumer allocates zero time when deciding not to participate), 

accessibility may play out differently on the extent of participation once the decision to 

participate has been taken. Consumers with low levels of access may feel the need to participate 

just as much as other consumers, yet return home quicker exactly because of, for instance, the 

smaller area size of the environment type or the lack of some – in these models unobserved – 

recreational facilities. Such an explanation complies with remarks of Goossen et al. (2010), who 

argue that a nature-based recreation site requires some level of (recreational) capacity to 

completely satisfy the consumer. Secondly, this chapter takes a different approach with respect 

to the destination choice problem. The previous chapter considered all land outside the confines 

of the built-up area as area suitable for and contributing to the recreation trip, whereas this 

chapter ignores any other environment when the decision for an environment type has been 

taken. Both methods are valuable, but this difference could also explain why such differences in 

the estimates appear. 
 

5.4.3  Time-use and the destination-travel mode choice 

We noted in Section 5.2 that in the model, which we have estimated, the destination and travel 

mode choice are independent of the time spent on nature-based recreation. We have regressed 
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the respondents’ travel distance on the time spent on the time-use category to check the validity 

of this property. Figure 5.1 shows the results of a local linear regression, whereas Table 5.6 

reports an OLS regression. All the regression lines have positive and (slightly) increasing slopes, 

indicating that longer trips are only executed when more total time is spent. For the median 

household making a trip to one of the four recreational environment types the impact of one 

additional hour spent on the mean distance travelled varies between 10.370 (for recreation at 

water spaces and coastal dune land) and 3.336 (for urban park recreation), whereas for the 75th 

centile the corresponding figures are 12.256 and 2.870. These results statistically show that the 

destination choice is not independent of the amount of time spent on the trip, as is assumed in the 

model. 
 

Figure 5.1: The time spent at the environment types and the travelled distance 

Agricultural land recreation Forest, heathland, and/or drifting sands recreation 

  

Urban park recreation Water spaces and/or coastal dune land recreation 

  

Note:  the trip duration is denoted in minutes, whereas the travelled distance is denoted in kilometres. 
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Table 5.6: The OLS regression model estimates for the travel distance-time allocation 

 Agricultural land 

recreation 

Forest, heathland, 

and/or drifting 

sands recreation 

Urban park 

recreation 

Water spaces 

and/or coastal dune 

land recreation 

 Coefficient S.E. Coefficient S.E. Coefficient S.E. Coefficient S.E. 

Time 0.036 *** 0.002 0.064 *** 0.003 0.037 *** 0.002 0.084 *** 0.004 

(Constant) -0.853 ** 0.415 -2.485 ***  0.483 -1.048 *** 0.365 -6.124 ***  0.958 

 

The data thus formally reject the property of our model that the destination choice is independent 

of the time spent on nature-based recreation in a particular environment type. The underlying 

assumption is shown in (5.15): the determinants of utility that vary with the chosen mode and 

destination are independent of the time spent at the environment type. A natural way in which 

such dependence occurs is via the travel time: for low values of 𝑥𝑘 the time spent at recreation in 

the environment type may be too short to actually reach the destination. This suggests that the 

choice set – the set of combinations of travel modes and destinations from which the consumer 

chooses – depends on the time spent on the recreation trip. 
 

For instance, for each combination of the travel mode and destination the time that remains after 

travel time has been subtracted from total time spent 𝑥𝑘 must exceed a minimum value in order 

to include this alternative in the choice set. Let 𝐶(𝑥𝑘) be the choice set when the total time spent 

on the recreation trip at an environment type is 𝑥𝑘. When 𝑥𝑘 increases from 0, C increases in a 

number of steps until, for large values, all possible travel mode-destination combinations are 

included. As a consequence, the logsum of the mode-destination choice model becomes 

dependent on 𝑥𝑘: it jumps to a different value whenever the choice set changes. This implies that 

the first-order conditions of the time-use model, as formulated in equations (8a-c) of Bhat 

(2008), become more difficult to solve. These first-order conditions are crucial for the derivation 

of the closed-form solution of the time-use model proposed in Bhat (2005, 2008). We must 

therefore conclude that relaxation of the assumption that the destination-travel mode choice is 

independent of the time spent on recreation in some environment type has substantial 

consequences for the model used in this chapter. 
 

Alternatively, one may re-specify the model in such a way that the problem is at least partly 

addressed. If the choice set of travel mode-destination combinations differs over consumers - 

determined by former experiences, information from acquaintances, et cetera – the observed 

relationship between the time spent on the environment types and the distance travelled may still 

be found, while for each consumer the model developed earlier holds. The reason is that the 

households that allocate less time only consider destinations close-by, whereas those spending 
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more time on the recreation trip also consider the destinations further away and other travel 

modes. This is our interpretation of the results reported in Table 5.6 and Figure 5.1. 
 

The determination of the relevant choice set for each consumer does not seem to be an easy task. 

However, the issue is not important for the multinomial logit model because of the IIA property 

(see McFadden 1978).68 We can use the estimates reported above, even though the actual choice 

set of some households was only a subset of the full set of alternatives that we have used. The 

appropriate value of the logsum variable is the one based on the actual choice set and thus the 

use of the full choice set implies there is a risk of misspecification and bias in the time-use 

model, which we are however willing to take. 

 

5.5 A policy simulation 

 

5.5.1 The expansion of urban park land in urban agglomerations 

The Netherlands ranks as one of the most densely populated nations in the world. Especially the 

western provinces of the Netherlands consist of many middle-sized, dense urban agglomerations 

(such as Amsterdam, Rotterdam, and The Hague), and those are expected to expand in the near 

future due to urbanisation forces, loosened regulations on agglomeration borders, and increases 

in the average urban household size. An expansion comes at the cost of land useful for 

agricultural, natural, and recreational functions, and thus sites for these purposes can be expected 

to be located further and further away from the inner-city residents when the authorities do not 

actively interfere. Some government plans have however been introduced in recent years, and 

our model is able to consider the effects of most of these plans.69 Many of these plans focus on 

the appropriation of land in the confines of the urban agglomeration, of which, for example, the 

revitalisation and expansion of the Westerpark in Amsterdam is a prominent example. The 

changes applied to the Westerpark augment the attractiveness of the time-use category “Urban 

park recreation”, especially for those consumers residing in the vicinity of the Westerpark. As a 

result, the consumer’s use of the Westerpark has increased considerably, and the park now 

challenges the Vondelpark for the position of most popular urban park in Amsterdam (Gadet and 

Bosch 2013).  
 

The simulation exercise evaluates a similar policy initiative, namely a 20% expansion of all 

urban parks (at the cost of agricultural land) in the 36 major urban agglomerations (G36) of the 

                                                      
68 For the nested logit model this is different, but we have been unsuccessful in estimating such a model, as reported 

previously. 
 

69 For example, with policy program Recreation Around The City (usually abbreviated as RodS), the government 

decided to create new recreation sites at the borders of the urban agglomerations. The locations of these new sites 

however poses a problem for our simulation exercise, as they require imposing additional assumptions with respect 

to its location, which is (unnecessarily) arbitrary. 
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Netherlands - those associated with the nationwide Big Cities Program (also known as 

Grotestedenbeleid, and abbreviated as GSB from now on).70 We recognise that the park 

expansion is perhaps difficult to achieve in several cases given the density of urban activity 

around the existing parks, but we prefer this option as it preserves the spatial pattern of 

opportunities and keeps the travel distance at the same level as in the original model. The 

simulation exercise, as a result, solely reports the effect of the expansion of parks on the 

allocation of time. The outer limits of the urban agglomerations however need to shift outwards 

to make up for the loss in space for the urban functions around urban parks, thus effectively 

reducing the amount of land at the fringes of the settlement. We accommodate this with a 

decrease in land available for agriculture. 
 

The left panel of Figure 5.2 shows the municipalities for which the supply increases. The policy 

yields approximately 3,000 hectares of new urban park land, which corresponds to an increase of 

8.94% of the total available amount. In the remainder of this section we discuss the results of the 

simulation. We start with the effects of the policy case on the destination and the travel mode 

choice, and then continue with the simulation for the time allocation. 
 

Figure 5.2: The effect of a 20% urban-agglomeration park expansion 

The urban agglomerations in GSB The urban park land logsum change (in %) 

  

 

                                                      
70 The GSB is a policy program which focuses on the improvement of numerous aspects typically under pressure in 

urban agglomerations, such as employment, infrastructure, and safety.  
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5.5.2 The effect of urban park expansion on the travel mode and destination choice 

The expansion of urban parks in the urban agglomerations obviously improves each consumer’s 

accessibility to urban park recreation in the Netherlands. There is more of every urban park for 

every consumer, and the consumer rates the abundance of urban park land in a municipality 

positively (as shown in Section 5.4.1), which makes an increase in access inevitable. This section 

discusses which effects such a supply boost has on the consumer’s current choice of both travel 

mode and destination choice. A priori, it is unclear whether the supply changes will truly invoke 

a response from the consumer with respect to the choices made for the destination and the travel 

mode. In principle, one would expect the mean distance travelled to decrease when the rate of 

accessibility improves, but perhaps the opposite effect may be found here as the expansion of 

urban-agglomeration parks may attract a (new) group of users that would previously not consider 

these. The improvement in accessibility may then come hand in hand with, for instance, the 

growing use of the automobile for nature-based recreation, which is of course a negative side-

effect. To investigate this issue, we calculate the observed utility of each alternative with (5.23) 

before and after the expansion, and check which travel mode and destination alternative the 

consumer chooses (under the assumption that the alternative with the highest observed utility is 

always the consumer’s preferred alternative). Table 5.7 shows the figures on the destination and 

travel mode choices before and after the urban-agglomeration park expansion, along with some 

other statistics. 
 

Table 5.7: The effect of urban park land expansion on destination and travel mode choice 

 Choice of 

destination 

Mean distance Travel mode 

Policy Residence G36 Non-G36 G36 Non-

G36 

Motorised Bicycle Pedestrian 

Before G36 52.37 1.25 1.923 1.589 1.12 0.13 52.37 

 Non-G36 2.11 44.28 6.041 0.641 0.59 0.07 45.72 

After G36 52.57 1.05 1.941 1.409 1.12 0.13 52.37 

 Non-G36 2.50 43.88 6.946 0.605 0.66 0.07 45.65 

Note:  the table lists percentages for the cells of “Choice of destination” and “Travel mode”. For “Mean 

distance” the values are denoted in travelled kilometres.  

 

Table 5.7 shows that the behavioural changes are indeed very modest, at best. There is a slight 

change in the preference for destinations, with consumers residing in non-urban agglomerations 

now more often opting for urban agglomerations as the location for urban park recreation. Their 

presence in the group of consumers is however relatively small. The consumers of urban 

agglomerations are also expected to use the urban parks in urban agglomerations more often, 

although this appears to contribute to an increase in the mean travelled distance. Apparently, the 
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urban park of larger size at some distance in the residence municipality outperforms the park 

right across the border of the residence municipality in this new setup. This however does not 

really cause major changes in the consumer’s choice for the type of travel mode used for urban-

park recreation trips: the table shows that the consumer typically shies away from motorised and 

bicycle travel for trips towards this environment type in the first place, because of the low 

distance generally involved and perhaps also because of the lacking (free-of-charge) parking 

spots in urban agglomerations. 
 

We can also consider the effect of the policy on the destination and the travel mode choice with a 

representative consumer. We calculate the value of the denominator in (5.23) with the old and 

new supply.71 The right panel of Figure 5.2 presents the percentage increase in accessibility due 

to the expansion of urban-agglomeration parks for a representative consumer in each 

municipality. The mean percentage value increase is 1.12%, while the maximum is 7.60%. It is 

safe to say that these changes are again modest at best, with of course some exceptions, and 

reflect that also other factors than the abundance of an environment type highly contribute to the 

consumer’s choice of a travel mode and a destination for urban park recreation trips. A major 

supply shock such as this 20% expansion of urban parks all in all appears to have negligible 

effects on the behaviour of the set of respondents that have already registered an urban park 

recreation trip. 
 

5.5.3 The effect of urban park expansion on the time allocation 

Even though the consumer may not really alter its choice for the destination and/or travel mode, 

there is still another channel through which the consumer can show its appreciation for the newly 

constructed parts of the urban-agglomeration parks: through the time allocated to this type of 

environment. We have computed the changes in time allocation predicted by the model. For this 

purpose, we treat the values of the 𝜑𝑘 terms as individual-specific constants. For environment 

types with a positive amount of allocated time the value of these constants is completely 

determined by the estimated models, whereas for the others only an upper bound can be 

determined. In such cases, we use a random draw from the conditional distribution implied by 

this constraint. Appendix 5.C fully discusses the algorithm used, while Table 5.8 presents the 

mean changes in the time allocated to all of the time-use categories over the 500 simulation runs. 

The left part of the table considers each respondent, while the right part only considers those 

respondents with time allocation changes. 
 

The time allocation changes, as presented in the table, are relatively small. This is not surprising 

given the moderate changes in the value of the logsums of the destination-travel mode choice 

                                                      
71  The representative consumer is female, of native Dutch descent, above low income, no young children in 

household, and undertaking a trip on Saturday or Sunday. See also Section 5.4.1 and Appendix 5.B. 
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models found in the previous subsection. The share of respondents for which time allocation 

changes occur is however quite substantial, and approaches up to 21% for urban park recreation. 

The fact that this percentage is so high, yet the absolute time allocation changes so low, has to do 

with the specification of the utility function, which is continuously nonlinear.72 The consumers 

that now have a positive time allocation on urban park recreation have had a zero time allocation 

in the old situation, and their new allocation estimates should rather signal that urban park 

recreation is an option to be reckoned with. The survey restricts the consumer to only register 

trips that last at least 60 minutes, and small allocations found here can be considered as trips of at 

least 60 minutes.  

 

Table 5.8: The mean effect of urban park land expansion on the allocation of time 

 All respondents Respondents with allocation 

changes 

 Mean S.D. Mean S.D. Change 

Other time -0.183 2.074 -1.448 5.682 12.610 

Other recreation -0.761 12.409 -6.598 36.022 11.526 

Agricultural land recreation -0.044 1.042 -2.713 7.735 1.620 

Forest, heathland, and/or drifting sands 

recreation 
-0.016 1.145 -2.867 15.157 0.552 

Urban park recreation 1.029 13.893 4.853 29.857 21.212 

Water spaces and/or coastal dune land 

recreation 
-0.027 2.110 -7.483 34.681 0.355 

Note: the change in time (minutes) allocated to each time-use category is denoted in the columns with Mean 

on top. The “All respondents” section presents the mean and standard deviation over the entire respondent 

set, while the “Respondents with change” section only considers those consumers who are predicted to alter 

their time allocation. The percentage of the respondent set that alters its time allocation with our constrained 

optimisation approach is denoted in the Change column. 

 

The average increase of urban park recreation amounts to four minutes for those with a positive 

allocation, usually at the cost of the non-outdoor recreation time-use categories. Both the mean 

time allocated to other time-use and other recreation time-use decreases. Also, we observe a 

small decrease in the time allocated towards agricultural land recreation, but the absolute value 

                                                      
72  Von Nostrand et al. (2013) instead specify a utility function consisting of nonlinear and linear parts, which 

reduces the prediction of such unrealistically small amounts of time allocations for new users of the natural 

environments. However, with such a utility function the predicted time allocations would also be subject to the 

restrictions that our simulation procedure brings along, and, instead of 1 or 2 minutes, we would continuously find 

time allocations of 61 or 62 minutes for new users (taking 60 minutes as the cutoff value in this instance). The 

relevance of our policy simulation thus predominantly lies in showing that there is indeed a group of consumers who 

could be lured into the recreation at urban parks with such an expansion, which should be of interest to 

policymakers. 
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of this change is smaller than that of urban park land recreation, and, surprisingly, also smaller 

than those of the other environments for respondents with time allocation changes. The 

nationwide loss of approximately 3,000 hectares of agricultural land is in light of the average 

amount of agricultural land per municipality (circa 5,000 hectares) of course reasonably small, 

and serves as an explanation for the lower absolute value. 
 

The time allocation changes can also be set out against the characteristics of the consumers. For 

example, we can reflect on which type of consumer now has some time allocated to urban park 

recreation, on which particular days, and starting from which (residential) municipality type. The 

simulation exercise shows that mostly the consumers residing in urban agglomerations now have 

some time allocated to urban park recreation – only 2.14% of the new users resides outside the 

urban agglomerations. The concerns that the policy would come hand in hand with higher mean 

travelled distances and a substantial increase in motorised travel thus appear unfounded: the 

pattern of the travel mode-destination choice remains the same, whereas suburban consumers 

almost never decide to embark on new trips after the enlargement of the urban-agglomeration 

parks. Those for which an urban-park recreation trip becomes a viable option often do not have a 

job or schooling commitment. If consumers with a fulltime commitment decide to participate in 

urban park recreation, it is mainly during the weekends. The consumers without an obligation 

however tend to use the urban parks more often during weekdays, perhaps because of little other 

opportunities during weekdays. Income appears to play a moderate role here as well, with low-

income consumers now more often taking the opportunity to use the urban-agglomeration park. 

All in all, urban-agglomeration park expansion may not cause major disturbances to the existing 

patterns of location and travel mode choices, but a new group of potential users emerges. Even 

when this new group of users is not expected to make entirely different choices with respect to 

the travel mode and destination choice, each new trip requires the consumer to travel to the park, 

causing new dynamics in and around the park.  
 

This simulation confirms that the effect on the participation in urban park recreation is larger 

than the effect on agricultural land recreation. Some consumers may decide to forfeit the planned 

agricultural land recreation trip, provided that the marginal utility of the trip does not exceed the 

threshold to allocate time to the environment anymore, but even more consumers plan a 

(previously unconsidered) urban-park recreation trip. Hence, the urban park appears to be a 

viable alternative to the (urban-agglomeration) consumer, also when it comes at the cost of 

recreation sites on the fringes of an agglomeration, which is an important finding for 

policymakers in light of the loosened compact-city policies of the national government. As the 

borders of urban agglomerations continue to move in an outward direction, the provision of 

urban parks in-between residences is likely to grow and at the same time become more 

important. The estimates of the model and the policy simulation show that such additional 
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provision attracts new participation and thus resonates with (at least the urban-agglomeration) 

consumers, while the effect on the participation in agricultural land recreation is modest. 

Granted, the effect of accessibility is smaller for agricultural land recreation than for the other 

two non-urban environment types and thus a shift from the other two environment types to urban 

park land may work out slightly differently, but these results are promising. The fact that not 

every urban-agglomeration consumer has responded to the additional provision of urban parks 

(at least, not in the 500 simulation runs per respondent here) shows that the non-urban 

environment however cannot be ignored. 

 

5.6 Conclusion 

This chapter studies the recreational use value of a set of natural environment types for the 

purpose of nature-based recreation. Due to extensive urbanisation, urban regions in especially the 

western part of the Netherlands have become more and more spatially connected, diminishing 

the number of options for its consumers to recreate outside the municipality borders. The 

remaining space that can be used for nature-based recreation may require efficient planning, and 

therefore distilling information on the consumers’ preferences for the type of recreation 

environment is important. Here we discuss the effect of accessibility and personal characteristics 

on time allocation to nature-based recreation in four types of environment that are dissimilar in 

terms of naturalness and openness. 
 

To understand what drives the consumers to choose for some environment type for nature-based 

recreation, we apply a model in line with Bhat (2005, 2008). Bhat’s Kuhn-Tucker demand 

system combines the discrete choice of participation in a nature-based recreation activity with 

the continuous choice of how much time (or, alternatively, income) to spend on this trip in a 

unified econometric framework. When the participation decision turns out negative, then the 

time allocated to the activity equals zero, and the system collapses to a typical discrete choice 

model when each consumer chooses only one time-use category. We introduce the accessibility 

to the environment types through the logsum value estimated in a logit model of the travel mode 

and destination choice, and thus the participation and duration decisions are partially explained 

by the residential environment of the consumer. The model has not considered every site of some 

environment type in the municipality as a unique alternative, because this would let the choice 

set explode. Instead, and in line with other recreation demand studies such as Fleischer and Tsur 

(2003), this analysis aggregates all patches of some environment type per municipality, which 

results in at most 458 alternatives (equal to the number of municipalities in the year 2006) in the 

destination choice set. 
 

The estimates show that the personal characteristics and accessibility both significantly influence 

time allocation decisions. We find, for instance, an age effect on the allocation of time towards 
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nature-based recreation in all environment types, for which we think plain life-cycle effects 

could be responsible. With the ageing of the Dutch society in mind, the use of urban park land 

for nature-based recreation might grow substantially in the future. The effect of accessibility on 

time allocation is however lower for recreation in urban parks and in agricultural areas than for 

recreation in forestry environments and water spaces. The policy simulation shows that the 

expansion of parks in urban agglomerations has little or modest effects on the travel mode or 

destination choice, but may attract a large group of new (urban-agglomeration) users to the 

parks. The expansion of parks is here at the cost of agricultural land, but the effect on time 

allocation is lower for this category. 
 

The analysis can be enriched with several extensions. First of all, the logit model which now 

introduces the travel mode and destination choice into the Kuhn-Tucker demand system is rather 

concise. The amenities that characterise the environment type are not at a particularly detailed 

level, while such a detailed analysis (for instance, with attention for ecological qualities, 

recreation amenities and cultural artefacts at the environment types, as in the previous chapters) 

would greatly benefit the understanding of the consumer’s choices. There is however a downside 

as this would require high-detail qualitative data for all of the patches per environment type, and 

gathering such data is a heavy burden. Secondly, the analysis would probably benefit from more 

subtle substitution structures, both between the time-use categories and between the observations 

of each respondent. Also, a structure equivalent to the mixed logit model is up for further 

research, for both the travel mode-destination choice models and the time allocation model. 
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6 
Conclusion 

 

 

 

 

 

 

 

6.1 Introductory remarks 

Over the years the amount of household income that the Dutch consumer is able to spend on 

recreation has grown considerably (NTBC-Nipo Research 2011). The supply of recreation sites 

has grown at a corresponding rate, which implies that the consumer’s choice set for recreation 

has become larger. The Netherlands is at the same time one of the most densely populated 

countries in the world, and land is scarce in some regions of the country. Hence, it is crucial to 

supply these sites that correspond with the consumer’s preferences at the right locations. For this 

reason, this thesis has discussed the current preferences of the Dutch consumer with respect to 

various recreation decisions, namely the destination choice, the travel mode choice, the number 

of recreation trips, the recreation activity type choice, and the time allocation choice. 
 

Part I of the thesis, which is Chapter 2 and 3, has discussed which amenities of the 

municipalities’ recreation sites attract the consumer to opt for some destination, which was 

targeted in research question 1. Chapter 4 extends some of the results of Chapter 2 and 3. These 

chapters’ results give policymakers as well as market suppliers of recreation sites a view on how 

to construct the sites in such a way that they adhere with the consumer’s preferences. Part II of 

the thesis, Chapter 4 and 5, has put the consumer’s choices for some destination into perspective, 

and finds out to what extent the residential location of the consumer and other commitments 

shape the behaviour of the consumer. This corresponds with research question 2. 
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Section 6.2 will discuss the findings related to the first research question. Section 6.3 follows 

with a summary of findings on the second research question, while Section 6.4 provides some 

implications of these results for policymakers. 
 

6.2 Which destination type does the consumer prefer for recreation? 

Chapter 2 and 3 have discussed, respectively, the consumer’s destination choice for trips with a 

nature-based and urban recreation purpose. We have considered eating out, bar and nightclub 

visits, and recreational shopping trips in the agglomeration centre as urban recreation activities, 

whereas all recreation trips undertaken in nature comprise the former activity type. These two 

recreation activity types have been given attention, in separate chapters, for two particular 

reasons. First of all, the participation rates in the Continuous Leisure Survey, the data sample 

used throughout this thesis, and in other surveys suggest that the consumer values these activities 

highly. This was enough reason already to study these activity types, as in the end this thesis’ 

goal is to review the consumer’s current choices on recreation. Another reason however lies in 

the involvement of the authorities. The supply of these two recreation activity types is, at least 

indirectly but mostly directly, the result of the authorities’ policy choices, and for matters of 

efficiency it is better that their plans for the supply of facilities are tailored to the preferences of 

the consumer. 
 

The nature-based recreation destination choice model discussed in Chapter 2 has only evaluated 

trips undertaken outside the urban confines, with the destination choice considered at the 

municipal level. The model in the chapter consisted of two stages, a first-stage discrete choice 

model and a second-stage linear regression model. An important advantage of this approach, 

introduced by Murdock (2006), is that it enables the researcher to deal with the possible 

correlation between unobserved characteristics and an explanatory variable, in this particular 

case the travel distance variable. As long as there is variation over the consumers in the 

potentially endogenous variable this variable does not get captured by the alternative-specific 

constants in the first stage of the model and can be estimated without the use of instrumental 

variable techniques. What has struck from the estimates in this chapter is that the consumer rates 

the presence of cultural heritage, here measured with the number of national monuments in the 

non-urban area, positively. This positive preference had been mentioned in other published 

studies already, such as Tempesta (2010), Ruijgrok (2006), and Zhao et al. (2013), but has now 

been established in a nationwide revealed preference study. This chapter has moreover 

established a positive effect of the non-urban land area size, and the landscape diversity of this 

non-urban land. The model does not have a monetary measure among the variables which 

complicates the calculation of the willingness-to-pay (or willingness-to-accept) for an alteration 

in the supply of the amenities considered in the model. The travel distance coefficient, 

expectedly signed negatively as is the case with downward-sloping demand curves, however 
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allows for the calculation of an alternative welfare measure: the willingness-to-travel. The 

chapter has therefore compared a change in the area size of the non-urban land with a 

(comparable) change in the diversity of the landscape, and shows that the effect on the distance 

travelled is larger for the landscape diversity policy. With the estimates in mind, the chapter has 

also considered whether the National Parks as well as rural-urban fringe recreation sites in the 

Netherlands have been granted to the municipalities that would be expected, and this is 

confirmed for both types of nature-based recreation sites. 
 

The destination choice model for urban recreation trips in Chapter 3 revealed that the consumer 

choose for destinations which have a monumental outlook. Three indicators for the extent of 

cultural heritage were tested in this chapter, and all proved significant. The number of catering 

facilities served as the indicator for the urban recreation area size, but should be interpreted as 

the combined effect of the number of non-daily shops and catering facilities. Consumers rate 

such facilities, unsurprisingly, positively as well. The cross-effect of these two characteristics 

was however signed negatively, suggesting that there is a limit to the needs of the consumer for 

this activity type. Because of fears of endogeneity with respect to the urban recreation area size 

and the number of monuments in the urban area of a municipality this chapter has applied the 

same model as in the previous chapter. Now, on the contrary, there was an instrumental variables 

regression in the second stage of the model, with the current number of residents and the number 

of residents in the year 1830 as the instruments for the endogenous variables in the model. 
 

Destination choice models are also part of the analysis in the fourth chapter.73 This chapter 

narrows its scope, in comparison to Chapter 3, from the destination choice for urban recreation 

trips to the destination choice for recreational shopping trips. The positive mean effects for 

cultural heritage and area size were however replicated, as well as the negative sign of the these 

two variables’ cross-effect. The total effect has however turned out negative for a larger number 

of municipalities, suggesting that the effect of cultural heritage wears off more quickly for 

recreational shopping trips. On top of that, we were able to include indicators for the share of 

franchise stores present in the municipality centre, the diversity in the shopping choice set, and 

the amount of water and greenery in the municipality centre. Although not directly related to the 

recreational shopping experience, these latter two variables were expected to please the 

consumer because of their often cited atmosphere-enhancing qualities (see e.g. Van Duijn and 

Rouwendal 2013 for these amenities’ positive effect on housing prices). Municipalities with a 

high share of franchise stores have a higher probability of being visited by the consumer, which 

is in line with the general thoughts in the literature on the effect of anchor stores (see e.g. 

Oppewal et al. 1997). To some surprise, the analysis in this chapter was unable to find an effect 

of the shopping choice set diversity on the municipality’s likelihood to be chosen.  
                                                      
73 The other results of the fourth chapter will be discussed in Section 6.3. 
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6.3 What consumer type makes what recreational choice? 

This thesis’ goal is not constrained to determining which amenities of recreation sites are 

attractive to the consumer. The second research question has targeted gaining insight into 

concepts that are at the core of recreation demand: which type of consumer undertakes which 

trip, at which particular moment, to what extent, and in which particular fashion? These topics 

have been dealt with in Chapter 4 and 5. 
 

Chapter 4 started off with a renewed analysis of the consumer’s destination choice, in this 

instance for recreational shopping trips and nature-based recreation trips, but has moreover 

provided input on the consumer’s recreation activity type choice and the number of recreation 

trips. Recreation was here defined as (or, in other terms, constrained to) the two recreation 

activity types for which destination choice models were estimated. The analyses of this chapter 

have helped to answer the second research question, which sought after the relationship between 

the consumer’s accessibility to some type of recreation activity sites on the one hand, and the 

consumer’s participation and extent of participation in this activity type on the other. Recreation 

demand literature usually assumes the effect of accessibility is positive, hence consumers with 

good access to sites of some activity type are expected to participate more often in this activity 

type, and, if the level of access is satisfying for other recreation activity types as well, also in 

recreation in general. Are these expectations however also empirically confirmed for the 

Netherlands? To investigate this issue, the three consumer choices were connected to each other 

in a model that is consistent with utility maximisation. The estimates of the destination choice 

models have been translated into utility-based accessibility variables, and were added to the 

recreation activity type choice model. The accessibility to nature-based recreation has produced a 

counterintuitive result, as the level of accessibility to nature-based recreation sites does not make 

the probability that a consumer opts for nature-based recreation any larger or smaller. As noted, 

the recreation demand literature usually alleges otherwise, and (Dutch) government policy on the 

supply of nature-based recreation sites revolves around the notion that a minimum threshold 

level of accessibility should be realised for each consumer. Suggestions for the lack of proof go 

in two directions: 1. the accessibility level is fairly consistent across the country, and hence truly 

contributes only marginally to the consumer’s decision, or 2. the accessibility level differs 

substantially across the country, but consumers with lower levels of access nevertheless 

participate as the participation in the activity is a necessity. Some further investigation of the data 

has suggested the second explanation is more plausible, which indicates that the government has 

not reached their goals completely, and suggests that consumers should be able to arrange their 

daily schedules more efficiently if the supply of nature-based recreation sites complies to a 

greater extent with the consumer’s preferences. The accessibility to recreational shopping sites is 

however positive and statistically significant, as expected given travel demand theory.  
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There is however not enough evidence to conclude that better access to recreation, defined as the 

combination of both recreation activity types, leads to a higher number of recreation trips, since 

the statistical significancy of the accessibility variable in the negative binomial regression model 

has been found to depend on the specification used. Other characteristics specific to the 

consumer however augment the number of recreation trips, as well as the choice between 

recreation activity types, significantly. For instance, higher levels of household income promote 

the participation in recreation, as well as the choice for nature-based recreation activities. These 

estimates comply with the findings of recent local surveys such as Gadet and Bosch (2013) on 

nature-based recreation participation in Amsterdam. Non-native and elderly consumers also 

deserve a mention here. As the share of both non-native consumers and elderly consumers is 

growing (and will continue to grow) in the Netherlands, it is vital to analyse which preferences 

these consumer groups currently exactly have. These consumer types’ preferences have appeared 

similar with respect to the number of recreation trips, as both consumer types on average 

undertake a higher number of recreation trips than their counterparts, which contrasts with other 

studies’ findings. Their other choices however differ, as non-native consumers undertake more 

recreational shopping trips and elderly consumers participate more often in nature-based 

recreation. Lastly, the models of the fourth chapter have also shown that the number of 

recreation trips as well as the division over the recreation activity types differs across the year. 

Logically, the mild weather and holidays during the summer months invite the consumer to 

undertake more recreation trips, particularly for nature-based recreation purposes. 
 

Chapter 5 has considered the consumer’s time allocation process during a pre-defined choice 

interval, here a day of 24 hours. The consumer was able to allocate time to nature-based 

recreation in four different environment types, to all other recreation activities, and to all non-

recreation activities. The accessibility to each of the four environment types was calculated with 

the estimates of an underlying travel mode-destination choice model. The estimates of the time 

allocation model have shown that the consumer responds positively to an increase in access for 

each of the environment types, although the effect is smaller for agricultural land and urban 

parks than for forestland and water spaces. The time allocation model has a satiation parameter 

for each time-use category as well, and the estimates for these satiation parameters have been 

proven fairly equal to each other, except for the recreation at water spaces and dune land. At this 

environment type single trips usually take longer, hence the satiation level is lower for this time-

use category. The adversity towards travel distance differed slightly across the environment 

types, and the consumer is the most and least adverse to travel (for all travel mode types in the 

model) for the recreation at, respectively, agricultural land and water spaces. It is not merely 

accessibility that influences the time a consumer spends on some activity type, at some 

environment type. The analysis has shown that consumers with fulltime commitments (jobs or 



 149 

schooling) allocate far less time to the recreation at any nature-based environment type than their 

counterparts without job or education commitments. In combination with the findings of Chapter 

4, in which the consumer with fulltime commitments was found to undertake fewer recreation 

trips, these findings indicate that this type of consumer clearly is less occupied with recreation: 

fewer trips and less time allocated. The non-native consumer is also here not very interested in 

recreation at nature-based environments. If the non-native consumer decides to participate, the 

urban park seems to be the favourite destination, which, strikingly, is a preference that does not 

hold for the retired consumer. 

 

6.4 What policy implications does this thesis have? 

This thesis has discussed the current recreation choices of the consumer, on various topics, and, 

of course, there is no absolute certainty that the findings of this thesis will continue to hold in the 

future. The development of new communication techniques has for example shifted the extent of 

participation in some activities to other activities in recent years, and such future “shocks” in the 

lives of consumer have the potential to alter the pattern of recreation choices again. However, 

there is reason for educated predictions, because we know how the composition of society will 

develop in the near and not so near future, and thus is the implementation of policies that fit with 

the general preferences of the consumer advisable. 
 

In some sense, three things are quite certain. First, the average age of the Dutch consumer will 

continue to increase for at least two more decades, as the so-called babyboom generation is still 

only slowly reaching its retirement age. This thesis has shown that especially consumers over 50 

years old appreciate nature-based recreation. Even though the retirement age of the Dutch 

consumer has been increased and a withdrawal from the labour market before reaching the 

retirement age has become more complicated, the use of sites for nature-based recreation can be 

expected to increase because of these demographic changes. Secondly, the share of non-native 

consumers in the Netherlands will continue to grow, most prominently in the major urbanised 

areas of the country. These consumers are currently not as interested in nature-based recreation 

as the native Dutch consumers, although there is always a possibility such interest will grow and 

urban parks have already proven to be an alternative that they take into consideration. And 

thirdly, urbanisation from economically weaker regions to the the west of the Netherlands is 

likely to endure (see De Jong and Van Duin 2012; Ritsema van Eck et al. 2013 for recent 

predictions). As such, a higher number of consumers will want to use the, at best, same amount 

of resources for nature-based recreation.  
 

The estimates of the fourth chapter have already shown that a mismatch exists between the rate 

of access to nature-based recreation sites and the Dutch consumer’s participation in activities 

executed at such sites. However, notable changes in national policy in recent years are not likely 
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to make the provision of new or adapted sites an easy and smooth process. First of all, the 

national government has revised its view on urban policies, and is now less concerned with 

keeping urban agglomerations in the Netherlands compact and within fixed borders, as has been 

sought after for a long period of time (Maat and Arentze 2012). Secondly, responsibilities for 

nature policy have been decentralised, which may lead to inefficiency issues. And lastly, budget 

cuts have been imposed on the lower levels of government, which is likely to have consequences 

for the possibilities of these government bodies if no additional taxes will be charged. 
 

The mismatch of demand and supply of nature-based recreation sites is largest in the urban 

regions and especially urban agglomerations of the Netherlands, as has been established in 

Section 1.1.3 and Chapter 4. Chapter 5’s simulation exercise however suggests a part of the 

solution to accommodate the urban-region resident’s demand for nature-based recreation. 

Providing new urban parks comes together with new users of these parks, who in addition do not 

use the automobile for such trips and are predominantly residents of the urban agglomeration. 

Hence, there is not much additional traffic involved with the extra provision of urban parks, and 

the provision of such parks does not clash with the decentralisation policies of the government. 

The provision of extra parks would also fare well with one particular consumer type in the 

Netherlands: the consumer with non-native roots. This consumer type is already residing, to a 

large extent, in the urban agglomerations of the Netherlands, and moreover enjoys recreation at 

urban parks. Urban parks thus seem to connect with many of the consumers closely residing to 

such alternatives. 
 

There are however other consumer types as well, and some of them will always have a 

preference to recreate outside the urban confines, such as the group of elderly consumers. 

Chapter 4’s insignificant coefficient for the accessibility to nature-based recreation sites has 

shown that, in the current situation, consumers still consider the sites despite worser access, but 

the distance decay can become too large and let the consumer reconsider the trip. The 

decentralisation trend in the government’s urban policies and the continuing urbanisation forces 

are likely to further threaten the provision of nature-based recreation sites in urban regions, and 

make these worries realistic. Therefore, sites should better accommodate to the tastes of the 

consumer in order to persist as alternative. This thesis has considered some of the amenities that 

the consumer values when undertaking a nature-based recreation trip, and especially the 

combined result of the area size and the landscape diversity provides food for thought. 

Policymakers are able to increase the attractiveness of non-urban areas with a dominant 

landscape type by making room for elements of other landscape types, which interests in light of 

the low value attached to for example the Green Heart, the low urbanised area around which 

many of the urban agglomerations of the Randstad region are situated (Goossen and De Boer 

2006). Based on the estimates of Chapter 2, it seems that a strategy in which the authorities 
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augment the variety of the non-urban landscape in areas close to for example the four major 

agglomerations of the Netherlands (The Hague, Utrecht, Rotterdam, and Amsterdam) could pay 

off. Such a strategy could be complementary to the provision of additional urban parks in the 

major urban agglomerations, which triggered quite some response in the simulation exercise of 

Chapter 5. Duly noted, the difficulty probably lies in aligning the long list of actors involved in 

the decision-making process. 
 

Another amenity that proved to be an attraction factor for both recreators in nature and urban 

environments is the municipality’s cultural heritage. The cultural heritage present in the non-

urban area of a municipality thus not only has historical value, but may actually allow the non-

urban resident and the local government to reap external (economic) benefits. Goverments with 

attractive heritage in its administrative boundaries may for example promote the provision of 

small-scale catering facilities, which can be provided by the residents of non-urban areas. 

Cultural heritage can of course not be created in an instance, and as such local governments will 

have limited options to augment the attractivenes of their municipality instantaneously. There is 

however a probable role for local governments in the provision of facilities that increase the 

consumer’s comfort at sites with interesting heritage. 
 

The situation is different for the heritage in the agglomeration centre. The benefits that can be 

reaped from international tourism are well-documented, and the estimates of this thesis have 

given local governments an additional reason to preserve the heritage. Especially in this period 

of time, which sees an increase in online shopping transactions, municipalities should consider 

such options to attract local and non-local consumers to the agglomeration for recreation 

purposes. The study on recreational shopping trips has moreover suggested that agglomeration 

centres with a high percentage of franchise stores attract the consumer to recreate there. Along 

with the area size of the agglomeration centre and the presence of cultural heritage there thus 

seem to be factors that, if monitored and persuaded rightly, may attract the resident of another 

municipality as well, and provide benefits to a municipality’s economy. 
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Appendix 2.A: Tourist-region nesting structure 

 

Figure 2.A1: The tourist regions across the Netherlands 

 

 



 156 

Appendix 2.B: Additional material of the first-step nested logit estimation (tourist-

region nesting structure) 
 
 

 
 
 
 

  

Table 2.B1: The inclusive value (IV) coefficients (tourist-region nesting structure) 

Nest name Coefficient S.E. 

West Frisian Islands 1 - 

North Sea resorts 1 - 

IJsselmeer coastal towns 0.972 0.050 

Delta area 0.752 *** 0.032 

Lake area in Frisia, Groningen and northwest Overijssel 0.731 *** 0.077 

Holland-Utrecht lake area 0.520 *** 0.070 

Utrecht hill ridge 0.755 *** 0.038 

Veluwe and Veluwerand 0.852 *** 0.041 

Gelderland river area 0.660 *** 0.072 

Achterhoek 0.879 ** 0.054 

Twente, Salland, and Vechtstreek 0.932 0.036 

Groningen, Frisia, and Drenthe sands 0.968 0.047 

West and Central Brabant 0.755 *** 0.026 

East Brabant, North and Central Limburg, and Realm Of Nijmegen 0.750 *** 0.029 

South Limburg 0.712 *** 0.040 

G4 (Amsterdam, Rotterdam, The Hague, Utrecht) 0.975 0.088 

Other municipalities in Groningen and Frisia 0.710 *** 0.041 

Other municipalities in North and South Holland 0.791 *** 0.024 

Note: the asterisks (** and ***) denote, respectively, statistical significance of the inclusive value 
parameters in comparison to constrained parameters (to 1) at the 5% and the 1% significance level. 
We have set the inclusive value parameters for some of the nests to 1, because they exceed this 
critical value. The inclusive value parameters for some nests are insignificantly above and below the 
value of 1 but have been retained while in the range of 0 to 1. All inclusive value coefficients 
significantly differ from a value of 0. 
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Appendix 2.C: Other nesting structures 
 

 
 
 

 

 

  

Table 2.C1: Descriptive statistics of the other nesting structures 

Nest name Munici-
palities 

Surface   
(in %) 

Built area 
(in %) 

Agriculture 
(in %) 

Water     
(in %) 

Inhabitants 
(in %) 

Trips       
(in %) 

Nesting by province    

Groningen 25 6.88 4.12 8.27 3.85 3.51 3.45 

Frisia 31 10.05 4.90 11.48 5.26 3.93 3.80 

Drenthe 12 7.64 3.95 8.41 2.77 2.97 4.54 

Overijssel 25 9.70 7.24 10.57 6.10 6.82 7.02 

Gelderland 56 14.59 12.23 13.33 14.81 12.10 13.98 

Flevoland 6 4.18 2.81 4.38 1.77 2.29 1.94 

North Holland 61 8.15 14.07 7.03 13.94 15.97 15.05 

South Holland 77 8.71 16.83 7.50 17.44 21.12 17.77 

Utrecht 29 4.11 6.53 3.49 5.63 7.28 5.04 

Sealand 13 5.29 2.71 6.08 3.16 2.33 5.98 

North Brabant 68 14.41 16.63 13.64 16.69 14.79 14.20 

Limburg 40 6.30 7.98 5.81 8.57 6.89 7.23 

Nesting by landscape type    

Reclaimed land area 23 7.27 6.56 7.64 5.83 6.36 5.12 

Hill landscape 11 1.15 1.58 1.21 1.62 1.61 1.75 

Coastal zone 19 2.22 2.46 1.03 4.13 2.59 4.24 

Low bogs landscape 40 7.20 4.49 7.98 8.86 5.15 5.58 

River area 48 7.87 8.43 8.41 12.75 8.21 7.12 

Peat colony area 13 4.95 3.29 5.89 2.77 2.60 2.89 

Urban landscape 55 5.43 22.28 2.10 11.39 26.77 17.23 

Sand landscape 159 44.87 38.41 43.80 37.69 35.10 39.60 

Sea-clay landscape 75 19.04 12.50 21.96 14.96 11.61 16.48 
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Figure 2.C1: The other nesting structures graphically 

Nesting by province Nesting by landscape type 
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Table 2.C2: The first-step nested logit model estimates (other nesting structures) 

 𝛾𝑚𝑒𝑎𝑛 𝑚𝑠𝑖𝑛𝑔𝑙𝑒 𝑚𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛 𝑚𝑎𝑔𝑒26−50 𝑚𝑎𝑔𝑒51−99 𝑚𝑡𝑒𝑚𝑝 𝑚𝑛𝑜𝑛𝑛𝑎𝑡𝑖𝑣𝑒 𝑚ℎℎ𝑖𝑛𝑐𝑜𝑚𝑒 𝑚𝑢𝑟𝑏𝑎𝑛 

Nesting by province  Log-likelihood: -14696.232 

𝑞𝑙𝑜𝑔𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 -2.202 *** 

(0.024) 

0.027 

(0.037) 

-0.124 *** 

(0.033) 

-0.019 

(0.034) 

-0.029 

(0.036) 

0.160 *** 

(0.019) 

0.001 

(0.039) 

-0.011 

(0.012) 

0.220 *** 

(0.031) 

𝑞𝑛𝑜𝑛𝑢𝑟𝑏𝑎𝑛 - -0.244 ** 

(0.115) 

0.046 

(0.101) 

-0.106 

(0.094) 

-0.193 

(0.108) 

0.002 

(0.056) 

0.032 

(0.134) 

0.034 

(0.044) 

0.197 ** 

(0.084) 

𝑞𝑑𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦 - 0.298 

(0.187) 

-0.130 

(0.168) 

-0.160 

(0.170) 

-0.485 *** 

(0.188) 

0.067 

(0.094) 

0.188 

(0.206) 

-0.014 

(0.055) 

0.296 ** 

(0.150) 

𝑞𝑒𝑐𝑜𝑙𝑜𝑔𝑖𝑐𝑎𝑙 - 0.222 

(0.225) 

0.016 

(0.196) 

-0.234 

(0.191) 

0.277 

(0.217) 

0.241 ** 

(0.120) 

-0.264 

(0.246) 

0.020 

(0.089) 

-0.600 *** 

(0.163) 

𝑞𝑚𝑜𝑛𝑢𝑚𝑒𝑛𝑡𝑠 - 0.273 ** 

(0.125) 

0.033 

(0.122) 

0.031 

(0.113) 

-0.005 

(0.134) 

-0.166 ** 

(0.066) 

-0.253 

(0.145) 

0.045 

(0.044) 

0.082 

(0.103) 

Nesting by landscape type Log-likelihood: -14716.801 

𝑞𝑙𝑜𝑔𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 -2.153 *** 

(0.029) 

0.025 

(0.037) 

-0.123 *** 

(0.033) 

-0.010 

(0.033) 

-0.034 

(0.036) 

0.169 *** 

(0.019) 

0.012 

(0.039) 

-0.012 

(0.012) 

0.190 *** 

(0.030) 

𝑞𝑛𝑜𝑛𝑢𝑟𝑏𝑎𝑛 - -0.237 ** 

(0.111) 

0.056 

(0.096) 

-0.146 

(0.088) 

-0.218 ** 

(0.102) 

-0.005 

(0.053) 

0.038 

(0.126) 

0.033 

(0.043) 

0.197 ** 

(0.079) 

𝑞𝑑𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦 - 0.344 

(0.187) 

-0.140 

(0.169) 

-0.127 

(0.169) 

-0.493 *** 

(0.187) 

0.053 

(0.096) 

0.253 

(0.208) 

-0.023 

(0.056) 

0.315 ** 

(0.148) 

𝑞𝑒𝑐𝑜𝑙𝑜𝑔𝑖𝑐𝑎𝑙 - 0.199 

(0.222) 

-0.060 

(0.192) 

-0.189 

(0.188) 

0.292 

(0.213) 

0.255 ** 

(0.117) 

-0.261 

(0.241) 

0.022 

(0.088) 

-0.627 *** 

(0.158) 

𝑞𝑚𝑜𝑛𝑢𝑚𝑒𝑛𝑡𝑠 - 0.258 ** 

(0.122) 

0.010 

(0.119) 

0.011 

(0.110) 

-0.008 ** 

(0.131) 

-0.161 ** 

(0.064) 

-0.292 ** 

(0.142) 

0.051 

(0.043) 

0.132 

(0.101) 

Note: each cell contains the coefficient (standard error). ** and ***, respectively, denote the statistical significance at the 5% and the 1% 

level (2-tailed). The reference category for the group of variables 𝑚𝑠𝑖𝑛𝑔𝑙𝑒 and 𝑚𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛 is  𝑚𝑛𝑜𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛, while 𝑚𝑎𝑔𝑒26−50 and 𝑚𝑎𝑔𝑒51−99 have 

𝑚𝑎𝑔𝑒0−25  as the reference category.  
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Figure 2.C2: The value of the ASCs (other nesting structures) 

Nesting by province Nesting by landscape type 

  

Table 2.C3: The inclusive value (IV) coefficients (other nesting structures) 

Nesting by province Nesting by landscape type 

Nest name Coefficient S.E. Nest name Coefficient S.E. 

Groningen 0.695 *** 0.046 Reclaimed land area 0.794 *** 0.043 

Frisia 0.911 0.050 Hill landscape 0.767 *** 0.069 

Drenthe 1 - Coastal zone 1 - 

Overijssel 1 - Low bogs landscape 0.746 *** 0.041 

Gelderland 0.839 *** 0.023 River area 0.718 *** 0.030 

Flevoland 1 - Peat colony area 0.703 *** 0.069 

North Holland 0.883 *** 0.023 Urban landscape 0.900 *** 0.025 

South Holland 0.926 *** 0.022 Sand landscape 0.875 *** 0.017 

Utrecht 0.871 *** 0.035 Sea-clay landscape 0.862 *** 0.026 

Sealand 1 -    

North Brabant 0.777 *** 0.022    

Limburg 0.861 *** 0.030    

Note: the asterisks (** and ***) denote, respectively, the statistical significance of the inclusive value 
parameters in comparison to constrained parameters (to 1) at the 5% and the 1% significance level. 
Inclusive value parameters outside the range of 0 and 1 have been set to 1. All inclusive value coefficients 
are statistically significant opposed to a value of 0. 
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Table 2.C4: The nested logit estimates (other nesting structures) 

 𝛾𝑚𝑒𝑎𝑛 𝑚𝑠𝑖𝑛𝑔𝑙𝑒 𝑚𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛 𝑚𝑎𝑔𝑒26−50 𝑚𝑎𝑔𝑒51−99 𝑚𝑡𝑒𝑚𝑝 𝑚𝑛𝑜𝑛𝑛𝑎𝑡𝑖𝑣𝑒 𝑚ℎℎ𝑖𝑛𝑐𝑜𝑚𝑒 𝑚𝑢𝑟𝑏𝑎𝑛 

Nesting by province  Log-likelihood: -15975.540 

𝑞𝑙𝑜𝑔𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 -2.115 *** 

(0.016) 

0.055 

(0.031) 

-0.104 *** 

(0.028) 

-0.039 

(0.028) 

-0.058 

(0.031) 

0.160 *** 

(0.017) 

0.023 

(0.033) 

-0.001 

(0.010) 

0.144 *** 

(0.022) 

𝑞𝑛𝑜𝑛𝑢𝑟𝑏𝑎𝑛 0.374 *** 

(0.032) 

-0.199 

(0.101) 

0.037 

(0.086) 

-0.082 

(0.082) 

-0.133 

(0.093) 

-0.028 

(0.048) 

0.045 

(0.115) 

0.045 

(0.037) 

0.168 *** 

(0.066) 

𝑞𝑑𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦 0.909 *** 

(0.055) 

0.247 

(0.166) 

-0.105 

(0.148) 

-0.138 

(0.148) 

-0.501 *** 

(0.163) 

0.019 

(0.083) 

0.214 

(0.178) 

-0.021 

(0.049) 

0.054  

(0.109) 

𝑞𝑒𝑐𝑜𝑙𝑜𝑔𝑖𝑐𝑎𝑙 0.407 *** 

(0.067) 

0.191 

(0.209) 

0.041 

(0.180) 

-0.254 

(0.179) 

0.243 

(0.196) 

0.264 *** 

(0.109) 

-0.251 

(0.221) 

0.020 

(0.079) 

-0.333 ** 

(0.138) 

𝑞𝑚𝑜𝑛𝑢𝑚𝑒𝑛𝑡𝑠 0.117 *** 

(0.037) 

0.200 

(0.111) 

0.019 

(0.107) 

0.061 

(0.104) 

0.029 

(0.122) 

-0.102 

(0.060) 

-0.254 ** 

(0.125) 

0.024 

(0.038) 

0.071 

(0.081) 

Nesting by landscape type Log-likelihood: -15964.634 

𝑞𝑙𝑜𝑔𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 -2.112 *** 

(0.021) 

0.054 

(0.031) 

-0.102 *** 

(0.028) 

-0.037 

(0.028) 

-0.059 

(0.031) 

0.171 *** 

(0.017) 

0.032 

(0.033) 

-0.002 

(0.010) 

0.146 *** 

(0.022) 

𝑞𝑛𝑜𝑛𝑢𝑟𝑏𝑎𝑛 0.473 *** 

(0.029) 

-0.198 ** 

(0.099) 

0.044 

(0.082) 

-0.116 

(0.078) 

-0.158 

(0.088) 

-0.026 

(0.046) 

0.063 

(0.109) 

0.048 

(0.036) 

0.169 *** 

(0.063) 

𝑞𝑑𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦 0.918 *** 

(0.058) 

0.275 

(0.168) 

-0.135 

(0.152) 

-0.128 

(0.150) 

-0.531 *** 

(0.166) 

-0.001 

(0.087) 

-0.268 

(0.184) 

-0.022 

(0.050) 

0.065 

(0.112) 

𝑞𝑒𝑐𝑜𝑙𝑜𝑔𝑖𝑐𝑎𝑙 0.258 *** 

(0.066) 

0.193 

(0.207) 

-0.005 

(0.179) 

-0.232 

(0.177) 

0.255 

(0.193) 

0.279 *** 

(0.108) 

-0.291 

(0.218) 

0.023 

(0.079) 

-0.394 *** 

(0.135) 

𝑞𝑚𝑜𝑛𝑢𝑚𝑒𝑛𝑡𝑠 0.068 

(0.037) 

0.191 

(0.110) 

0.006 

(0.107) 

0.064 

(0.104) 

0.046 

(0.122) 

-0.101 

(0.060) 

-0.324 *** 

(0.125) 

0.024 

(0.038) 

0.097 

(0.080) 

Note: each cell contains the coefficient (standard error). ** and ***, respectively, denote the statistical significance at the 5% and the 1% 

level (2-tailed). Reference category for the group of variables 𝑚𝑠𝑖𝑛𝑔𝑙𝑒 and 𝑚𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛 is  𝑚𝑛𝑜𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛, while 𝑚𝑎𝑔𝑒26−50 and 𝑚𝑎𝑔𝑒51−99 have 

𝑚𝑎𝑔𝑒0−25  as the reference category.  
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Appendix 2.D: Additional material of the first- and second-step regression with 
alternative intra-municipal travel distances 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 2.D1: The inclusive value (IV) coefficients (low intra-municipal travel distance) 

Nest name Coefficient S.E. 

West Frisian Islands 1 - 

North Sea resorts 1 - 

IJsselmeer coastal towns 1 - 

Delta area 0.863 *** 0.035 

Lake area in Frisia, Groningen and northwest Overijssel 0.843 0.088 

Holland-Utrecht lake area 0.570 *** 0.068 

Utrecht hill ridge 0.913 ** 0.045 

Veluwe and Veluwerand 0.965 0.045 

Gelderland river area 0.750 *** 0.076 

Achterhoek 1 - 

Twente, Salland, and Vechtstreek 1 - 

Groningen, Frisia, and Drenthe sands 1 - 

West and Central Brabant 0.879 *** 0.029 

East Brabant, North and Central Limburg, and Realm Of Nijmegen 0.869 *** 0.032 

South Limburg 0.846 *** 0.048 

G4 (Amsterdam, Rotterdam, The Hague, Utrecht) 1 - 

Other municipalities in Groningen and Frisia 0.826 *** 0.048 

Other municipalities in North and South Holland 0.850 *** 0.025 

Note: the asterisks (** and ***) denote, respectively, statistical significance of the inclusive value 
parameters in comparison to constrained parameters (to 1) at the 5% and the 1% significance level. 
We have set the inclusive value parameters for some of the nests to 1, because they exceed this 
critical value. The inclusive value parameters for some nests are insignificantly above and below the 
value of 1 but have been retained while in the range of 0 to 1. All inclusive value coefficients 
significantly differ from a value of 0. 
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Table 2.D3: The second-step OLS mean indirect utilities (other intra-municipal travel 
distances) 

Low intra-municipal travel distance (1.25 km) High intra-municipal travel distance (3.75 km) 

Attribute Coefficient S.E. Attribute Coefficient S.E. 

𝑞𝑛𝑜𝑛𝑢𝑟𝑏𝑎𝑛 0.445 *** 0.071 𝑞𝑛𝑜𝑛𝑢𝑟𝑏𝑎𝑛 0.657 *** 0.076 

𝑞𝑑𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦 0.886 *** 0.153 𝑞𝑑𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦 0.780 *** 0.163 

𝑞𝑒𝑐𝑜𝑙𝑜𝑔𝑖𝑐𝑎𝑙  0.507 0.259 𝑞𝑒𝑐𝑜𝑙𝑜𝑔𝑖𝑐𝑎𝑙  0.253 0.273 

𝑞𝑚𝑜𝑛𝑢𝑚𝑒𝑛𝑡𝑠  0.294 *** 0.106 𝑞𝑚𝑜𝑛𝑢𝑚𝑒𝑛𝑡𝑠  0.250 ** 0.114 

𝑞(𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡) -2.483 *** 0.254 𝑞(𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡) -2.514 *** 0.272 

Adjusted R2  0.262 Adjusted R2  0.283 

No. of observations  425 No. of observations  425 

Note: the asterisks (** and ***) denote, respectively, the statistical significance at the 5% and the 1% level. 

 
 

 

Table 2.D2: The inclusive value (IV) coefficients (high intra-municipal travel distance) 

Nest name Coefficient S.E. 

West Frisian Islands 1 - 

North Sea resorts 1 - 

IJsselmeer coastal towns 0.927 0.049 

Delta area 0.681 *** 0.031 

Lake area in Frisia, Groningen and northwest Overijssel 0.636 *** 0.065 

Holland-Utrecht lake area 0.524 *** 0.076 

Utrecht hill ridge 0.646 *** 0.033 

Veluwe and Veluwerand 0.760 *** 0.036 

Gelderland river area 0.591 *** 0.067 

Achterhoek 0.760 *** 0.049 

Twente, Salland, and Vechtstreek 0.813 *** 0.032 

Groningen, Frisia, and Drenthe sands 0.863 *** 0.043 

West and Central Brabant 0.648 *** 0.022 

East Brabant, North and Central Limburg, and Realm Of Nijmegen 0.649 *** 0.025 

South Limburg 0.673 *** 0.039 

G4 (Amsterdam, Rotterdam, The Hague, Utrecht) 0.891 0.077 

Other municipalities in Groningen and Frisia 0.606 *** 0.034 

Other municipalities in North and South Holland 0.806 *** 0.026 

Note: the asterisks (** and ***) denote, respectively, statistical significance of the inclusive value 
parameters in comparison to constrained parameters (to 1) at the 5% and the 1% significance level. 
We have set the inclusive value parameters for some of the nests to 1, because they exceed this 
critical value. The inclusive value parameters for some nests are insignificantly above and below the 
value of 1 but have been retained while in the range of 0 to 1. All inclusive value coefficients 
significantly differ from a value of 0. 
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Appendix 3.A: Additional material of the specification with the historic district 
area size as the cultural heritage indicator 
 

 
 

 

Table 3.A2: The first-stage regression model estimates of the IV regression (historic districts) 

 Instrumented variables 

𝑞𝑐𝑎𝑡𝑒𝑟𝑖𝑛𝑔 𝑞ℎ𝑖𝑠𝑑𝑖𝑠𝑡 𝑞𝑐𝑎𝑡𝑋ℎ𝑖𝑠𝑑𝑖𝑠𝑡 

Coefficient S.E. Coefficient S.E. Coefficient S.E. 

𝑞𝑝𝑜𝑝2007 0.205 *** 0.008 -0.546 1.182 -0.091 *** 0.033 

𝑞𝑝𝑜𝑝1830 0.209 *** 0.072 54.584 *** 10.811 -0.297 0.299 

𝑞𝑝𝑜𝑝2007𝑋𝑝𝑜𝑝1830 3.718 *** 0.665 177.957 99.228 30.050 *** 2.741 

𝑞(𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡) -0.001 0.001 -0.259 ** 0.114 0.002 0.003 

Adjusted R2 0.987 0.770 0.996 

F-value 1346.30 59.31 4435.50 

Note: the asterisks (** and ***) respectively denote the statistical significance of the coefficients at the 5% and 

1% level (2-tailed). For the sake of brevity, the coefficients of the municipality nests are not reported here. 

These are available with the author. 

Table 3.A1: The inclusive value (IV) coefficients (historic districts as heritage indicator) 

Nest name Coefficient S.E. 

West Frisian Islands 1 - 

North Sea resorts 1 - 

IJsselmeer coastal towns 0.834 *** 0.047 

Delta area 0.850 *** 0.038 

Lake area in Frisia, Groningen and northwest Overijssel 0.670 *** 0.065 

Holland-Utrecht lake area 1 - 

Utrecht hill ridge 0.688 *** 0.046 

Veluwe and Veluwerand 0.671 *** 0.034 

Gelderland river area 0.594 *** 0.057 

Achterhoek 0.780 *** 0.062 

Twente, Salland, and Vechtstreek 0.802 *** 0.031 

Groningen, Frisia, and Drenthe sands 0.926 0.060 

West and Central Brabant 0.721 *** 0.020 

East Brabant, North and Central Limburg, and Realm Of Nijmegen 0.720 *** 0.025 

South Limburg 1 - 

Amsterdam 1 - 

Rotterdam 1 - 

The Hague 1 - 

Utrecht 1 - 

Other municipalities in Groningen and Frisia 0.930 0.058 

Other municipalities in North and South Holland 0.928 *** 0.023 

Note: the asterisks (** and ***) denote, respectively, the statistical significance of the inclusive value 
parameters in comparison to constrained parameters (to 1) at the 5% and the 1% significance level. We 
have set the inclusive value parameters for some of the nests to 1, because they exceed this critical value. 
The inclusive value parameters for some nests are insignificantly above and below the value of 1 but have 
been retained while in the range of 0 to 1. All parameters significantly differ from a value of 0. 
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Appendix 3.B: Additional material of the alternative cultural heritage indicators 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 3.B1: The inclusive value (IV) coefficients (other cultural heritage indicators) 

Nest name 
National monuments Museums 

Coefficient S.E. Coefficient S.E. 

West Frisian Islands 1 - 1 - 

North Sea resorts 1 - 1 - 

IJsselmeer coastal towns 0.834 *** 0.047 0.834 *** 0.047 

Delta area 0.848 *** 0.038 0.855 *** 0.038 

Lake area in Frisia, Groningen and northwest 
Overijssel 

0.670 *** 0.065 0.667 *** 0.066 

Holland-Utrecht lake area 1 - 1 - 

Utrecht hill ridge 0.693 *** 0.046 0.693 *** 0.046 

Veluwe and Veluwerand 0.672 *** 0.034 0.672 *** 0.034 

Gelderland river area 0.594 *** 0.057 0.592 *** 0.057 

Achterhoek 0.779 *** 0.061 0.777 *** 0.062 

Twente, Salland, and Vechtstreek 0.802 *** 0.031 0.804 *** 0.030 

Groningen, Frisia, and Drenthe sands 0.923 0.060 0.923 0.060 

West and Central Brabant 0.722 *** 0.020 0.723 *** 0.020 

East Brabant, North and Central Limburg, and 
Realm Of Nijmegen 

0.720 *** 0.025 0.719 *** 0.025 

South Limburg 1 - 1 - 

Amsterdam 1 - 1 - 

Rotterdam 1 - 1 - 

The Hague 1 - 1 - 

Utrecht 1 - 1 - 

Other municipalities in Groningen and Frisia 0.931 0.058 0.919 0.057 

Other municipalities in North and South Holland 0.931 *** 0.023 0.929 *** 0.023 

Note: the asterisks (** and ***) denote, respectively, statistical significance of the inclusive value 
parameters in comparison to constrained parameters (to 1) at the 5% and the 1% significance level. 
We have set the inclusive value parameters for some of the nests to 1, because they exceed this critical 
value. The inclusive value parameters for some nests are insignificantly above and below the value of 
1 but have been retained while in the range of 0 to 1. All parameters significantly differ from the value 
of 0. 
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Figure 3.B1: The value of the ASCs (other heritage indicators) 

National monuments Museums 

 
 

 
 
 
 
 
 

Table 3.B2: The first-stage regression model estimates of IV regressions (other heritage indicators) 

 National monuments as heritage indicator – Instrumented variables 

𝑞𝑐𝑎𝑡𝑒𝑟𝑖𝑛𝑔 𝑞𝑚𝑜𝑛𝑢𝑚𝑒𝑛𝑡𝑠 𝑞𝑐𝑎𝑡𝑋𝑚𝑜𝑛𝑢 

Coefficient S.E. Coefficient S.E. Coefficient S.E. 

𝑞𝑝𝑜𝑝2007 0.021 *** 0.001 -0.006 ** 0.003 -0.033 *** 0.011 

𝑞𝑝𝑜𝑝1830 0.021 *** 0.007 0.296 *** 0.025 0.316 *** 0.101 

𝑞𝑝𝑜𝑝2007𝑋𝑝𝑜𝑝1830 0.000 *** 0.000 0.000 0.000 0.009 *** 0.001 

𝑞(𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡) -0.095 0.078 -0.666 ** 0.259 -2.413 ** 1.068 

Adjusted R2 0.987 0.941 0.999 

F-value 1348.72 276.53 24028.05 

 Museums as heritage indicator – Instrumented variables 

 𝑞𝑐𝑎𝑡𝑒𝑟𝑖𝑛𝑔 𝑞𝑚𝑢𝑠𝑒𝑢𝑚𝑠 𝑞𝑐𝑎𝑡𝑋𝑚𝑢𝑠𝑒𝑢𝑚𝑠 

 Coefficient S.E. Coefficient S.E. Coefficient S.E. 

𝑞𝑝𝑜𝑝2007 0.021 *** 0.001 0.020 *** 0.004 7.114 *** 1.205 

𝑞𝑝𝑜𝑝1830 0.021 *** 0.007 0.314 *** 0.041 3.138 11.029 

𝑞𝑝𝑜𝑝2007𝑋𝑝𝑜𝑝1830 0.000 *** 0.000 -0.000 0.000 1.089 *** 0.101 

𝑞(𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡) -0.095 0.077 0.203 0.429 -232.785 ** 116.384 

Adjusted R2 0.987 0.886 0.999 

F-value 1349.20 136.32 21800.72 

Note: the asterisks (** and ***) respectively denote the statistical significance of the coefficients at the 5% and 

1% level (2-tailed). The coefficients of the municipality nests, available with the author, are not reported here. 
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Appendix 4.A: Alternative indicators for residential location 

 

Figure 4.A1: Alternative indicators for the consumer’s residential location 

Big Cities Program Highest rate of population density in municipality 

  

  



 168 

Appendix 4.B: Additional estimates destination choice models 

This appendix contains additional material of the destination choice models, discussed in 

Section 4.5.1 and 4.5.2. We present here the coefficients of the tourist region nests, a 

graphical representation of the alternative-specific constants, and the average consumer’s 

accessibility (graphically) for both recreation activity types, as well as the first-stage estimates 

of the IV 2SLS regression in the recreational shopping destination choice model. 

 

Figure 4.B1: The value of the ASCs of the two recreation activity types 

Nature-based recreation Recreational shopping 
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Table 4.B1: The inclusive value (IV) coefficients for the destination choice models 

 Nature-based 

recreation 

Recreational 

shopping 

 Coefficient S.E. Coefficient S.E. 

West Frisian islands 1 - 1 - 

North Sea resorts 1 - 1 - 

IJsselmeer coastal towns 0.982 0.051 0.946 0.107 

Delta area 0.753 *** 0.033 0.978 0.061 

Lake area in Frisia, Groningen and northwest Overijssel 0.747 *** 0.078 0.828 0.187 

Holland-Utrecht lake area 0.516 *** 0.072 1 - 

Utrecht hill ridge 0.771 *** 0.040 0.804 *** 0.078 

Veluwe and Veluwerand 0.874 *** 0.044 0.832 ** 0.068 

Gelderland river area 0.654 *** 0.078 0.796 0.197 

Achterhoek 0.901 0.058 0.933 0.166 

Twente, Salland, and Vechtstreek 0.955 0.039 1 - 

Groningen, Frisia, and Drenthe sands 0.977 0.052 1 - 

West and Central Brabant 0.760 *** 0.027 0.909 ** 0.041 

East Brabant, North/Central Limburg, and Realm of 

Nijmegen 
0.762 *** 0.031 0.877 ** 0.061 

South Limburg 0.709 *** 0.041 1 - 

G4 (Amsterdam, Rotterdam, The Hague, Utrecht) 0.888 0.088 1 - 

Other in Groningen and Frisia 0.719 *** 0.043 1 - 

Other in North and South Holland 0.808 *** 0.026 0.891 *** 0.038 

Note: the asterisks (** and ***) denote, respectively, the statistical significance at the 5% and 1% significance 
level of the inclusive value parameters in comparison to parameters constrained to the value of 1. We have 
set the inclusive value parameters for some of the nests to 1 because of exceeding this critical value. The 
inclusive value parameters for some nests are insignificant opposed to the value of 1 but have been retained 
when in the range of 0 to 1. 

 

 

Table 4.B2: The first-stage IV 2SLS regression model estimates 

 Instrumented variables 

𝑞𝑠ℎ𝑜𝑝𝑠 𝑞𝑚𝑜𝑛𝑐𝑒𝑛𝑡 𝑞𝑠𝑋𝑚 

Coefficient S.E. Coefficient S.E. Coefficient S.E. 

𝑞𝑝𝑜𝑝2007 1.267 *** 0.163 -0.230 0.252 0.740 0.933 

𝑞𝑝𝑜𝑝1830 0.099 *** 0.015 0.148 *** 0.023 0.691 0.086 

𝑞𝑝𝑜𝑝2007𝑋𝑝𝑜𝑝1830 0.008 0.017 -0.017 *** 0.003 0.032 *** 0.010 

𝑞(𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡) -2.849 *** 0.634 -6.458 *** 0.978 -16.087 3.625 

Adjusted R2 0.893 0.420 0.895 

F-value 352.25 31.61 362.74 

Note: the asterisks (** and ***) respectively denote the statistical significance of the coefficients at the 5% 

and 1% level (2-tailed). For the sake of brevity, the coefficients of the municipality nests are not reported 

here. These are available with the author. 
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Appendix 4.C: Destination choice model estimates with the alternative 

categorisations for residential location 

 

Table 4.C1: The first-step nested logit estimates (nature recreation/Big Cities Program) 

 𝑞𝑙𝑜𝑔𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑞𝑛𝑜𝑛𝑢𝑟𝑏𝑎𝑛 𝑞𝑛𝑎𝑡𝑑𝑖𝑣 𝑞𝑒𝑐𝑜𝑙𝑜𝑔𝑖𝑐𝑎𝑙 𝑞𝑚𝑜𝑛𝑜𝑢𝑡 

 Coeff. S.E. Coeff. S.E. Coeff. S.E. Coeff. S.E. Coeff. S.E. 

𝛾𝑚𝑎𝑖𝑛 -2.209 *** 0.026 - - - - - - - - 

𝑚𝑎𝑔𝑒51−99 0.051 0.032 -0.127 0.102 -0.166 0.176 0.350 0.226 -0.131 0.122 

𝑚ℎℎ𝑖𝑛𝑐𝑜𝑚𝑒  -0.018 0.013 0.031 0.046 -0.055 0.060 0.022 0.102 0.067 0.045 

𝑚𝑠𝑖𝑛𝑔𝑙𝑒  0.024 0.039 -0.257 ** 0.121 0.334 0.201 0.195 0.256 0.334 ** 0.132 

𝑚𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛 -0.085 ** 0.035 0.075 0.110 -0.028 0.183 0.029 0.218 -0.024 0.129 

𝑚𝑛𝑜𝑛𝑛𝑎𝑡𝑖𝑣𝑒  -0.034 0.042 0.026 0.140 0.127 0.224 -0.154 0.293 -0.238 0.156 

𝑚𝑢𝑟𝑏𝑎𝑛𝑟𝑒𝑠 0.256 *** 0.034 0.180 ** 0.084 0.248 0.155 -0.450 ** 0.191 -0.123 0.109 

𝑚𝑓𝑢𝑙𝑙𝑡𝑖𝑚𝑒  0.141 *** 0.034 -0.027 0.098 0.432 ** 0.186 -0.043 0.209 -0.221 0.121 

𝑚𝑝𝑎𝑟𝑡𝑡𝑖𝑚𝑒  0.077 ** 0.036 0.002 0.102 0.290  0.175 -0.371 0.249 -0.155 0.125 

𝑚𝑚𝑖𝑠𝑠𝑖𝑛𝑔 0.017 0.041 -0.010 0.131 0.251 0.226 -0.104 0.302 0.083 0.155 

𝑚𝐽𝑎𝑛𝑢𝑎𝑟𝑦 -0.382 *** 0.090 0.283 0.222 -0.028 0.434 -0.186 0.593 0.174 0.288 

𝑚𝐹𝑒𝑏𝑟𝑢𝑎𝑟𝑦  0.015 0.072 -0.308 0.216 -0.339 0.363 0.991 ** 0.484 0.426 0.231 

𝑚𝑀𝑎𝑟𝑐ℎ  -0.138 ** 0.070 -0.301 0.179 -0.860 ** 0.361 0.616 0.514 0.447 0.245 

𝑚𝐴𝑝𝑟𝑖𝑙  0.142 ** 0.063 -0.249 0.180 -0.709 ** 0.333 0.096 0.511 0.026 0.222 

𝑚𝑀𝑎𝑦  0.090 0.063 -0.288 0.180 -0.630 0.335 1.130 ** 0.502 0.076 0.244 

𝑚𝐽𝑢𝑛𝑒  0.281 *** 0.058 -0.272 0.161 -0.154 0.314 0.889 ** 0.448 -0.065 0.233 

𝑚𝐽𝑢𝑙𝑦  0.262 *** 0.057 -0.228 0.152 -0.576 0.300 0.965 ** 0.444 0.125 0.209 

𝑚𝐴𝑢𝑔𝑢𝑠𝑡 0.233 *** 0.063 -0.111 0.164 0.122 0.332 0.551 0.461 -0.263 0.222 

𝑚𝑆𝑒𝑝𝑡𝑒𝑚𝑏𝑒𝑟  0.086 0.064 -0.175 0.193 -0.345 0.333 1.034 ** 0.467 -0.231 0.232 

𝑚𝑂𝑐𝑡𝑜𝑏𝑒𝑟  0.114 0.066 -0.227 0.196 -0.389 0.351 0.965 0.521 0.143 0.231 

𝑚𝑁𝑜𝑣𝑒𝑚𝑏𝑒𝑟  0.027 0.067 -0.529 ** 0.191 -1.019 *** 0.352 0.886 0.551 0.426 0.247 

Note:  ** and *** respectively denote the statistical significance at the .05, and .01 level (2-tailed). The 

reference category for the variables 𝑚𝑠𝑖𝑛𝑔𝑙𝑒 and 𝑚𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛 is 𝑚𝑛𝑜𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛, while the age and time-of-year 

variables have, respectively,  𝑚𝑎𝑔𝑒0−50 and 𝑚𝐷𝑒𝑐𝑒𝑚𝑏𝑒𝑟   as reference. 𝑚𝑛𝑜𝑤𝑜𝑟𝑘 opposes the other employment 

variables. 
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Table 4.C2: The first-step nested logit estimates (recreational shopping/Big Cities Program) 

 𝑞𝑙𝑜𝑔𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑞𝑠ℎ𝑜𝑝𝑠 𝑞𝑚𝑜𝑛𝑐𝑒𝑛𝑡 𝑞𝑠𝑋𝑚 𝑞𝑠ℎ𝑜𝑝𝑑𝑖𝑣 𝑞𝑛𝑜𝑛𝑓𝑟𝑎𝑛𝑐ℎ𝑖𝑠𝑒 𝑞𝑝𝑎𝑟𝑘𝑠 𝑞𝑤𝑎𝑡𝑒𝑟 

𝛾𝑚𝑎𝑖𝑛 -2.219 *** 

(0.030) 

- - - - - - - 

𝑚𝑎𝑔𝑒51−99 0.081 

(0.053) 

-0.079 

(0.067) 

-0.117 

(0.061) 

0.013 

(0.011) 

-0.053 

(0.285) 

0.007 

(0.009) 

0.009 

(0.031) 

0.037 

(0.030) 

𝑚ℎℎ𝑖𝑛𝑐𝑜𝑚𝑒  0.019 

(0.020) 

-0.001 

(0.031) 

0.021 

(0.027) 

0.001 

(0.005) 

-0.121 

(0.111) 

0.001 

(0.004) 

0.002 

(0.013) 

0.012 

(0.014) 

𝑚𝑠𝑖𝑛𝑔𝑙𝑒  -0.014 

(0.059) 

-0.106 

(0.100) 

0.118 

(0.074) 

0.014 

(0.016) 

0.329 

(0.370) 

-0.014 

(0.013) 

-0.022 

(0.038) 

-0.045 

(0.038) 

𝑚𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛 -0.012 

(0.050) 

-0.137 ** 

(0.064) 

-0.045 

(0.058) 

0.020 

(0.011) 

-0.009 

(0.273) 

0.001 

(0.009) 

-0.007 

(0.028) 

0.021 

(0.028) 

𝑚𝑛𝑜𝑛𝑛𝑎𝑡𝑖𝑣𝑒  0.156 

(0.087) 

-0.065 

(0.085) 

-0.026 

(0.059) 

0.009 

(0.014) 

-0.114 

(0.324) 

0.010 

(0.010) 

-0.005 

(0.033) 

0.010 

(0.035) 

𝑚𝑢𝑟𝑏𝑎𝑛𝑟𝑒𝑠 0.411 *** 

(0.046) 

0.017 

(0.067) 

-0.050 

(0.057) 

-0.004 

(0.011) 

0.083 

(0.287) 

-0.011 

(0.010) 

0.042 

(0.027) 

-0.092 *** 

(0.029) 

𝑚𝑓𝑢𝑙𝑙𝑡𝑖𝑚𝑒  0.268 *** 

(0.053) 

0.309 *** 

(0.071) 

-0.035 

(0.057) 

-0.049 *** 

(0.012) 

-0.193 

(0.281) 

0.006 

(0.010) 

0.039 

(0.033) 

0.036 

(0.031) 

𝑚𝑝𝑎𝑟𝑡𝑡𝑖𝑚𝑒  0.083 

(0.054) 

0.175 *** 

(0.073) 

0.043 

(0.062) 

-0.030 ** 

(0.012) 

0.091 

(0.256) 

0.001 

(0.010) 

0.012 

(0.034) 

0.026 

(0.031) 

𝑚𝑚𝑖𝑠𝑠𝑖𝑛𝑔 0.193 *** 

(0.062) 

0.267 *** 

(0.082) 

-0.018 

(0.072) 

-0.047 *** 

(0.013) 

-0.100 

(0.349) 

0.033 *** 

(0.011) 

0.042 

(0.038) 

0.015 

(0.038) 

𝑚𝐽𝑎𝑛𝑢𝑎𝑟𝑦 -0.115 

(0.100) 

-0.051 

(0.129) 

0.102 

(0.106) 

0.004 

(0.021) 

0.201 

(0.495) 

-0.009 

(0.017) 

0.038 

(0.053) 

-0.026 

(0.050) 

𝑚𝐹𝑒𝑏𝑟𝑢𝑎𝑟𝑦  0.155 

(0.087) 

0.111 

(0.118) 

0.067 

(0.101) 

-0.023 

(0.019) 

0.128 

(0.465) 

0.007 

(0.017) 

0.013 

(0.048) 

-0.109 ** 

(0.056) 

𝑚𝑀𝑎𝑟𝑐ℎ  -0.084 

(0.096) 

0.183 

(0.120) 

0.046 

(0.097) 

-0.029 

(0.020) 

-0.068 

(0.513) 

0.009 

(0.017) 

0.016 

(0.056) 

-0.032 

(0.055) 

𝑚𝐴𝑝𝑟𝑖𝑙  0.109 

(0.095) 

0.160 

(0.121) 

0.028 

(0.102) 

-0.024 

(0.020) 

0.157 

(0.502) 

0.006 

(0.016) 

-0.035 

(0.063) 

0.037 

(0.052) 

𝑚𝑀𝑎𝑦  0.188 ** 

(0.087) 

-0.018 

(0.127) 

0.118 

(0.101) 

-0.003 

(0.020) 

0.354 

(0.470) 

0.019 

(0.018) 

0.027 

(0.049) 

0.007 

(0.052) 

𝑚𝐽𝑢𝑛𝑒  -0.026 

(0.098) 

0.037 

(0.135) 

0.097 

(0.106) 

-0.010 

(0.023) 

0.145 

(0.513) 

0.002 

(0.017) 

-0.007 

(0.050) 

0.030 

(0.054) 

𝑚𝐽𝑢𝑙𝑦  0.173 

(0.090) 

0.323 *** 

(0.120) 

0.050 

(0.102) 

-0.056 *** 

(0.019) 

0.006 

(0.466) 

0.021 

(0.017) 

-0.040 

(0.052) 

0.006 

(0.054) 

𝑚𝐴𝑢𝑔𝑢𝑠𝑡 0.157 

(0.084) 

0.131 

(0.113) 

-0.042 

(0.090) 

-0.018 

(0.019) 

-0.033 

(0.482) 

0.026 

(0.015) 

-0.060 

(0.055) 

0.023 

(0.050) 

𝑚𝑆𝑒𝑝𝑡𝑒𝑚𝑏𝑒𝑟  0.207 ** 

(0.086) 

-0.123 

(0.117) 

0.085 

(0.090) 

0.013 

(0.020) 

0.074 

(0.492) 

-0.003 

(0.016) 

-0.046 

(0.046) 

-0.059 

(0.047) 

𝑚𝑂𝑐𝑡𝑜𝑏𝑒𝑟  0.204 ** 

(0.088) 

0.174 

(0.120) 

0.079 

(0.097) 

-0.032 

(0.020) 

0.016 

(0.473) 

0.010 

(0.018) 

-0.023 

(0.050) 

-0.053 

(0.060) 

𝑚𝑁𝑜𝑣𝑒𝑚𝑏𝑒𝑟  0.234 *** 

(0.082) 

-0.019 

(0.109) 

0.126 

(0.104) 

0.002 

(0.018) 

0.212 

(0.497) 

-0.004 

(0.017) 

-0.050 

(0.048) 

-0.008 

(0.046) 

Note: the reference for the variables 𝑚𝑠𝑖𝑛𝑔𝑙𝑒 and 𝑚𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛 is 𝑚𝑛𝑜𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛, while age and time-of-year have, 

respectively, 𝑚𝑎𝑔𝑒0−50 and 𝑚𝐷𝑒𝑐𝑒𝑚𝑏𝑒𝑟   as reference. 𝑚𝑛𝑜𝑤𝑜𝑟𝑘 opposes the other employment variables. 
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Table 4.C3: The inclusive value coefficients for the destination choice models (Big Cities Program) 

 Nature-based 

recreation 

Recreational 

shopping 

 Coefficient S.E. Coefficient S.E. 

West Frisian islands 1 - 1 - 

North Sea resorts 1 - 0.970 0.165 

IJsselmeer coastal towns 0.961 0.034 0.854 0.086 

Delta area 0.760 *** 0.033 0.967 0.057 

Lake area in Frisia, Groningen and northwest Overijssel 0.744 *** 0.078 0.806 0.183 

Holland-Utrecht lake area 0.544 *** 0.070 1 - 

Utrecht hill ridge 0.774 *** 0.039 0.775 *** 0.071 

Veluwe and Veluwerand 0.858 *** 0.042 0.804 *** 0.060 

Gelderland river area 0.670 *** 0.076 0.747 0.174 

Achterhoek 0.892 0.055 0.921 0.155 

Twente, Salland, and Vechtstreek 0.939 0.037 0.936 0.054 

Groningen, Frisia, and Drenthe sands 0.969 0.048 1 - 

West and Central Brabant 0.756 *** 0.026 0.900 *** 0.038 

East Brabant, North/Central Limburg, and Realm of 

Nijmegen 
0.759 *** 0.030 0.861 *** 0.055 

South Limburg 0.716 *** 0.040 1 - 

G4 (Amsterdam, Rotterdam, The Hague, Utrecht) 0.914 0.086 1 - 

Other in Groningen and Frisia 0.712 *** 0.041 1 - 

Other in North and South Holland 0.798 *** 0.025 0.866 *** 0.032 

Note: the asterisks (** and ***) denote, respectively, the statistical significance at the 5% and 1% significance 

level of the inclusive value parameters in comparison to parameters constrained to the value of 1. We have set 

the inclusive value parameters for some of the nests to 1 because of exceeding this critical value. The inclusive 

value parameters for some nests are insignificant opposed to the value of 1 but have been retained when in the 

range of 0 to 1. 

 

 

Table 4.C4: The second-step OLS mean utilities  

(nature-based recreation/Big Cities Program) 

Attribute Coefficient S.E. 

𝑞𝑛𝑜𝑛𝑢𝑟𝑏𝑎𝑛 0.571 *** 0.072 

𝑞𝑑𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦 0.903 *** 0.155 

𝑞𝑒𝑐𝑜𝑙𝑜𝑔𝑖𝑐𝑎𝑙  0.252 0.263 

𝑞𝑚𝑜𝑛𝑢𝑚𝑒𝑛𝑡𝑠  0.285 *** 0.108 

𝑞(𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡) -2.573 *** 0.258 

Adjusted R2 0.282 

No. of observations 426 

Note: the coefficients’ statistical significance at the 5% and the 1% level 
is denoted by, respectively, ** and ***. 
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Table 4.C5: The first-stage IV 2SLS regression model estimates (recreational 

shopping/BCP) 

 Instrumented variables 

𝑞𝑠ℎ𝑜𝑝𝑠 𝑞𝑚𝑜𝑛𝑐𝑒𝑛𝑡 𝑞𝑠𝑋𝑚 

Coefficient S.E. Coefficient S.E. Coefficient S.E. 

𝑞𝑝𝑜𝑝2007 1.267 *** 0.163 -0.233 0.253 0.733 0.932 

𝑞𝑝𝑜𝑝1830 0.099 *** 0.015 0.148 *** 0.023 0.692 *** 0.086 

𝑞𝑝𝑜𝑝2007𝑋𝑝𝑜𝑝1830 0.001 0.002 -0.017 *** 0.003 0.032 *** 0.010 

𝑞(𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡) -2.867 *** 0.633 -6.481 *** 0.983 -16.175 *** 3.620 

Adjusted R2 0.893 0.419 0.895 

F-value 352.58 31.50 363.05 

Note: the asterisks (** and ***) respectively denote the statistical significance of the coefficients at the 5% 

and 1% level (2-tailed). For the sake of brevity, the coefficients of the municipality nests are not reported 

here. These are available with the author. 

 

Table 4.C6: The second-step linear regression mean utilities  

(recreational shopping/BCP) 

 OLS regression IV 2SLS regression 

Attribute Coefficient S.E. Coefficient S.E. 

𝑞𝑠ℎ𝑜𝑝𝑠 1.501 *** 0.093 1.348 *** 0.130 

𝑞𝑚𝑜𝑛𝑐𝑒𝑛𝑡  0.207 *** 0.035 0.278 *** 0.102 

𝑞𝑠𝑋𝑚 -0.219 *** 0.016 -0.203 *** 0.021 

𝑞𝑠ℎ𝑜𝑝𝑑𝑖𝑣  0.017 0.120 0.047 0.154 

𝑞𝑛𝑜𝑛𝑓𝑟𝑎𝑛𝑐ℎ𝑖𝑠𝑒  -0.017 *** 0.005 -0.023 ** 0.009 

𝑞𝑝𝑎𝑟𝑘𝑠 0.007 0.022 0.005 0.022 

𝑞𝑤𝑎𝑡𝑒𝑟  -0.012 0.025 0.003 0.026 

𝑞(𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡) -0.388 *** 0.646 -0.070 1.017 

Adjusted R2 0.663  0.659 

No. of observations 298  298 

Cragg-Donald Wald F-statistic -  12.136 

Note: the coefficients’ statistical significance at the 5% and the 1% level is 
denoted by, respectively, ** and ***. The number of current inhabitants, the 
number of inhabitants in 1830, and the cross-effect of these two are the 
instruments for the number of shops, the number of non-residential monuments 
in the city centre, and their cross-effect, respectively. 
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Table 4.C7: The first-step nested logit estimates (nature-based recreation/population density) 

 𝑞𝑙𝑜𝑔𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒  𝑞𝑛𝑜𝑛𝑢𝑟𝑏𝑎𝑛  𝑞𝑛𝑎𝑡𝑑𝑖𝑣  𝑞𝑒𝑐𝑜𝑙𝑜𝑔𝑖𝑐𝑎𝑙  𝑞𝑚𝑜𝑛𝑜𝑢𝑡  

 Coeff. S.E. Coeff. S.E. Coeff. S.E. Coeff. S.E. Coeff. S.E. 

𝛾𝑚𝑎𝑖𝑛 -2.203 *** 0.025 - - - - - - - - 

𝑚𝑎𝑔𝑒51−99 0.042 0.032 -0.136 0.103 -0.205 0.178 0.432 0.237 -0.129 0.123 

𝑚ℎℎ𝑖𝑛𝑐𝑜𝑚𝑒 -0.019 0.013 0.034 0.048 -0.056 0.061 0.017 0.106 0.065 0.046 

𝑚𝑠𝑖𝑛𝑔𝑙𝑒 0.019 0.039 -0.259 ** 0.122 0.329 0.202 0.211 0.268 0.319 ** 0.130 

𝑚𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛 -0.088 ** 0.036 0.094 0.112 -0.045 0.184 0.059 0.227 -0.023 0.134 

𝑚𝑛𝑜𝑛𝑛𝑎𝑡𝑖𝑣𝑒 -0.021 0.042 0.033 0.142 0.148 0.224 -0.200 0.299 -0.255 0.158 

𝑚𝑣𝑒𝑟𝑦ℎ𝑖𝑔ℎ𝑑𝑒𝑛𝑠 0.339 *** 0.064 0.359 ** 0.166 0.177 0.283 -0.262 0.399 -0.051 0.175 

𝑚ℎ𝑖𝑔ℎ𝑑𝑒𝑛𝑠 0.197 *** 0.052 0.492 *** 0.141 0.137 0.253 -0.336 0.322 0.151 0.160 

𝑚𝑚𝑜𝑑𝑒𝑟𝑎𝑡𝑒𝑑𝑒𝑛𝑠 -0.060 0.073 0.460 ** 0.184 0.064 0.336 -0.066 0.421 -0.132 0.204 

𝑚𝑣𝑒𝑟𝑦𝑙𝑜𝑤𝑑𝑒𝑛𝑠 -0.016 0.059 0.394 *** 0.151 -0.210 0.305 -0.153 0.371 0.173 0.034 

𝑚𝑓𝑢𝑙𝑙𝑡𝑖𝑚𝑒 0.141 *** 0.034 -0.023 0.100 0.417 ** 0.187 -0.052 0.216 -0.225 0.123 

𝑚𝑝𝑎𝑟𝑡𝑡𝑖𝑚𝑒 0.076 ** 0.036 -0.001 0.105 0.280  0.176 -0.425 0.264 -0.157 0.125 

𝑚𝑚𝑖𝑠𝑠𝑖𝑛𝑔 0.016 0.041 -0.020 0.134 0.219 0.229 -0.081 0.313 0.071 0.159 

𝑚𝐽𝑎𝑛𝑢𝑎𝑟𝑦 -0.398 *** 0.090 0.298 0.229 -0.035 0.440 -0.129 0.615 0.183 0.289 

𝑚𝐹𝑒𝑏𝑟𝑢𝑎𝑟𝑦 -0.007 0.073 -0.300 0.221 -0.337 0.362 1.047 ** 0.506 0.401 0.239 

𝑚𝑀𝑎𝑟𝑐ℎ -0.154 ** 0.070 -0.283 0.181 -0.844 ** 0.361 0.625 0.542 0.421 0.248 

𝑚𝐴𝑝𝑟𝑖𝑙 0.135 ** 0.063 -0.234 0.181 -0.670 ** 0.334 -0.015 0.537 0.020 0.224 

𝑚𝑀𝑎𝑦 0.084 0.063 -0.287 0.184 -0.618 0.336 1.200 ** 0.516 0.077 0.248 

𝑚𝐽𝑢𝑛𝑒 0.270 *** 0.059 -0.266 0.165 -0.137 0.316 0.997 ** 0.473 -0.084 0.237 

𝑚𝐽𝑢𝑙𝑦 0.246 *** 0.057 -0.202 0.156 -0.578 0.300 1.046 ** 0.467 0.111 0.212 

𝑚𝐴𝑢𝑔𝑢𝑠𝑡 0.221 *** 0.063 -0.099 0.169 0.140 0.332 0.611 0.484 -0.264 0.224 

𝑚𝑆𝑒𝑝𝑡𝑒𝑚𝑏𝑒𝑟 0.080 0.065 -0.162 0.200 -0.295 0.333 1.117 ** 0.492 -0.245 0.238 

𝑚𝑂𝑐𝑡𝑜𝑏𝑒𝑟 0.092 0.066 -0.215 0.201 -0.385 0.352 1.101 ** 0.546 0.121 0.235 

𝑚𝑁𝑜𝑣𝑒𝑚𝑏𝑒𝑟 0.015 0.068 -0.533 ** 0.194 -1.012 *** 0.352 0.936 0.584 0.425 0.248 

Note:  ** and *** respectively denote the statistical significance at the .05, and .01 level (2-tailed). The 

reference category for the variables 𝑚𝑠𝑖𝑛𝑔𝑙𝑒 and 𝑚𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛 is 𝑚𝑛𝑜𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛, while the age and time-of-year 

variables have, respectively,  𝑚𝑎𝑔𝑒0−50 and 𝑚𝐷𝑒𝑐𝑒𝑚𝑏𝑒𝑟   as reference. 𝑚𝑛𝑜𝑤𝑜𝑟𝑘 opposes the other employment 

variables. The log-likelihood of the nested logit model equals -14477.467. 
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Table 4.C8: The first-step nested logit estimates (recreational shopping/population density) 

 𝑞𝑙𝑜𝑔𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒  𝑞𝑠ℎ𝑜𝑝𝑠 𝑞𝑚𝑜𝑛𝑐𝑒𝑛𝑡  𝑞𝑠𝑋𝑚 𝑞𝑠ℎ𝑜𝑝𝑑𝑖𝑣  𝑞𝑛𝑜𝑛𝑓𝑟𝑎𝑛𝑐ℎ𝑖𝑠𝑒  𝑞𝑝𝑎𝑟𝑘𝑠 𝑞𝑤𝑎𝑡𝑒𝑟  

𝛾𝑚𝑎𝑖𝑛 -2.256 *** 

(0.030) 

- - - - - - - 

𝑚𝑎𝑔𝑒51−99 0.073 

(0.053) 

-0.072 

(0.069) 

-0.108 

(0.062) 

0.012 

(0.011) 

-0.062 

(0.295) 

0.009 

(0.009) 

0.008 

(0.031) 

0.046 

(0.030) 

𝑚ℎℎ𝑖𝑛𝑐𝑜𝑚𝑒  0.014 

(0.021) 

-0.000 

(0.032) 

0.019 

(0.027) 

0.000 

(0.005) 

-0.112 

(0.109) 

0.001 

(0.004) 

0.000 

(0.013) 

0.013 

(0.014) 

𝑚𝑠𝑖𝑛𝑔𝑙𝑒  -0.008 

(0.059) 

-0.090 

(0.101) 

0.095 

(0.075) 

0.012 

(0.016) 

0.309 

(0.373) 

-0.011 

(0.013) 

-0.013 

(0.038) 

-0.045 

(0.039) 

𝑚𝑐ℎ𝑖𝑙𝑑𝑟𝑒𝑛 -0.012 

(0.050) 

-0.130 ** 

(0.065) 

-0.037 

(0.058) 

0.018 

(0.011) 

-0.005 

(0.277) 

0.001 

(0.009) 

-0.005 

(0.028) 

0.023 

(0.028) 

𝑚𝑛𝑜𝑛𝑛𝑎𝑡𝑖𝑣𝑒  0.162 *** 

(0.054) 

-0.067 

(0.085) 

-0.044 

(0.059) 

0.010 

(0.014) 

-0.115 

(0.326) 

0.011 

(0.010) 

-0.009 

(0.034) 

-0.002 

(0.035) 

𝑚𝑣𝑒𝑟𝑦ℎ𝑖𝑔ℎ𝑑𝑒𝑛𝑠 0.683 *** 

(0.106) 

-0.343 *** 

(0.126) 

0.390 *** 

(0.119) 

0.037 

(0.020) 

-0.097 

(0.564) 

-0.058 *** 

(0.020) 

0.110 ** 

(0.053) 

-0.021 

(0.045) 

𝑚ℎ𝑖𝑔ℎ𝑑𝑒𝑛𝑠 0.557 *** 

(0.098) 

-0.063 

(0.112) 

0.053 

(0.077) 

-0.001 

(0.018) 

-0.115 

(0.474) 

-0.011 

(0.015) 

0.058 

(0.049) 

0.087 

(0.047) 

𝑚𝑚𝑜𝑑𝑒𝑟𝑎𝑡𝑒𝑑𝑒𝑛𝑠 0.275 ** 

(0.120) 

-0.047 

(0.156) 

0.181 

(0.114) 

0.001 

(0.025) 

-0.151 

(0.565) 

-0.016 

(0.018) 

0.006 

(0.058) 

0.063 

(0.058) 

𝑚𝑣𝑒𝑟𝑦𝑙𝑜𝑤𝑑𝑒𝑛𝑠 0.119 

(0.120) 

0.046 

(0.139) 

-0.011 

(0.106) 

-0.016 

(0.023) 

0.176 

(0.515) 

0.020 

(0.018) 

0.041 

(0.052) 

0.114 ** 

(0.054) 

𝑚𝑓𝑢𝑙𝑙𝑡𝑖𝑚𝑒  0.276 *** 

(0.054) 

0.306 *** 

(0.073) 

-0.048 

(0.057) 

-0.049 *** 

(0.012) 

-0.166 

(0.283) 

0.008 

(0.010) 

0.041 

(0.033) 

0.040 

(0.031) 

𝑚𝑝𝑎𝑟𝑡𝑡𝑖𝑚𝑒  0.091 

(0.055) 

0.162 ** 

(0.075) 

0.044 

(0.062) 

-0.028 ** 

(0.012) 

0.092 

(0.260) 

0.001 

(0.010) 

0.019 

(0.034) 

0.023 

(0.031) 

𝑚𝑚𝑖𝑠𝑠𝑖𝑛𝑔 0.217 *** 

(0.064) 

0.238 *** 

(0.084) 

-0.017 

(0.073) 

-0.043 *** 

(0.014) 

-0.108 

(0.354) 

0.030 *** 

(0.011) 

0.050 

(0.038) 

0.006 

(0.039) 

𝑚𝐽𝑎𝑛𝑢𝑎𝑟𝑦 -0.119  

(0.100) 

-0.032 

(0.130) 

0.097 

(0.105) 

0.001 

(0.021) 

0.176 

(0.511) 

-0.011 

(0.017) 

0.033 

(0.052) 

-0.021 

(0.049) 

𝑚𝐹𝑒𝑏𝑟𝑢𝑎𝑟𝑦  0.171 

(0.089) 

0.092 

(0.121) 

0.066 

(0.100) 

-0.020 

(0.020) 

0.095 

(0.466) 

0.003 

(0.017) 

0.011 

(0.049) 

-0.115 

(0.056) 

𝑚𝑀𝑎𝑟𝑐ℎ  -0.075 

(0.095) 

0.178 

(0.123) 

0.052 

(0.098) 

-0.029 

(0.020) 

-0.120 

(0.519) 

0.008 

(0.017) 

0.019 

(0.057) 

-0.035 

(0.055) 

𝑚𝐴𝑝𝑟𝑖𝑙  0.122 

(0.098) 

0.146 

(0.124) 

0.018 

(0.102) 

-0.021 

(0.020) 

0.180 

(0.516) 

0.004 

(0.016) 

-0.037 

(0.062) 

0.030 

(0.053) 

𝑚𝑀𝑎𝑦  0.219 **  

(0.088) 

-0.036 

(0.130) 

0.132 

(0.101) 

-0.001 

(0.022) 

0.346 

(0.464) 

0.015 

(0.018) 

0.025 

(0.050) 

0.004 

(0.053) 

𝑚𝐽𝑢𝑛𝑒  -0.016 

(0.099) 

0.030 

(0.137) 

0.096 

(0.106) 

-0.008 

(0.023) 

0.128 

(0.511) 

-0.001 

(0.017) 

-0.012 

(0.050) 

0.022 

(0.054) 

𝑚𝐽𝑢𝑙𝑦  0.183 ** 

(0.092) 

0.316 *** 

(0.124) 

0.025 

(0.100) 

-0.055 *** 

(0.020) 

-0.003 

(0.485) 

0.021 

(0.017) 

-0.040 

(0.052) 

0.002 

(0.054) 

𝑚𝐴𝑢𝑔𝑢𝑠𝑡 0.172 ** 

(0.086) 

0.120 

(0.116) 

-0.047 

(0.091) 

-0.017 

(0.019) 

-0.040 

(0.482) 

0.026 

(0.016) 

-0.064 

(0.057) 

0.028 

(0.050) 

𝑚𝑆𝑒𝑝𝑡𝑒𝑚𝑏𝑒𝑟  0.220 ** 

(0.087) 

-0.116 

(0.120) 

0.077 

(0.089) 

0.013 

(0.020) 

0.075 

(0.490) 

-0.003 

(0.016) 

-0.052 

(0.047) 

-0.065 

(0.047) 

𝑚𝑂𝑐𝑡𝑜𝑏𝑒𝑟  0.208 ** 

(0.088) 

0.172 

(0.123) 

0.055 

(0.096) 

-0.031 

(0.020) 

0.020 

(0.462) 

0.010 

(0.017) 

-0.020 

(0.050) 

-0.063 

(0.060) 

𝑚𝑁𝑜𝑣𝑒𝑚𝑏𝑒𝑟  0.239 *** 

(0.084) 

-0.009 

(0.113) 

0.120 

(0.103) 

0.000 

(0.018) 

0.218 

(0.497) 

-0.006 

(0.017) 

-0.050 

(0.049) 

-0.017 

(0.047) 

Note: each column lists the coefficients (standard errors). ** and ***, respectively, denote the statistical 

significance at the .05, and .01 level (2-tailed). The log-likelihood equals -6366.734. 
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Table 4.C9: The inclusive value coefficients of the destination choice models (population density) 

 Nature-based 

recreation 

Recreational 

shopping 

 Coefficient S.E. Coefficient S.E. 

West Frisian islands 1 - 1 - 

North Sea resorts 1 - 0.958 0.160 

IJsselmeer coastal towns 0.967 0.051 0.902 0.102 

Delta area 0.744 *** 0.032 0.928 0.060 

Lake area in Frisia, Groningen and northwest Overijssel 0.797 *** 0.084 0.906 0.204 

Holland-Utrecht lake area 0.515 *** 0.074 1 - 

Utrecht hill ridge 0.732 *** 0.039 0.751 *** 0.072 

Veluwe and Veluwerand 0.902 ** 0.045 0.860 ** 0.069 

Gelderland river area 0.682 *** 0.082 0.848 0.213 

Achterhoek 0.926 0.060 0.946 0.179 

Twente, Salland, and Vechtstreek 0.991 0.040 1 - 

Groningen, Frisia, and Drenthe sands 1 - 1 - 

West and Central Brabant 0.786 *** 0.027 0.931 0.041 

East Brabant, North/Central Limburg, and Realm of 

Nijmegen 
0.781 *** 0.032 0.904 0.061 

South Limburg 0.738 *** 0.043 1 - 

G4 (Amsterdam, Rotterdam, The Hague, Utrecht) 0.859 0.088 1 - 

Other in Groningen and Frisia 0.768 *** 0.047 1 - 

Other in North and South Holland 0.776 *** 0.026 0.817 *** 0.035 

Note: the asterisks (** and ***) denote, respectively, the statistical significance at the 5% and 1% significance 

level of the inclusive value parameters in comparison to parameters constrained to the value of 1. We have 

set the inclusive value parameters for some of the nests to 1 because of exceeding this critical value. The 

inclusive value parameters for some nests are insignificant opposed to the value of 1 but have been retained 

when in the range of 0 to 1. 

 

 

Table 4.C10: The second-step OLS mean utilities (nature-based 
recreation/population density) 

Attribute Coefficient S.E. 

𝑞𝑛𝑜𝑛𝑢𝑟𝑏𝑎𝑛 0.496 *** 0.070 

𝑞𝑑𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦 0.948 *** 0.149 

𝑞𝑒𝑐𝑜𝑙𝑜𝑔𝑖𝑐𝑎𝑙  0.213 0.255 

𝑞𝑚𝑜𝑛𝑢𝑚𝑒𝑛𝑡𝑠  0.259 *** 0.105 

𝑞(𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡) -2.372 *** 0.248 

Adjusted R2 0.263 

No. of observations 426 

Note: the coefficients’ statistical significance at the 5% and the 1% level is denoted by, 
respectively, ** and ***. 
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Table 4.C11: The first-stage IV 2SLS regression model estimates (recreational shopping/ 

pop. density) 

 Instrumented variables 

𝑞𝑠ℎ𝑜𝑝𝑠 𝑞𝑚𝑜𝑛𝑐𝑒𝑛𝑡 𝑞𝑠𝑋𝑚 

Coefficient S.E. Coefficient S.E. Coefficient S.E. 

𝑞𝑝𝑜𝑝2007 1.267 *** 0.163 -0.224 0.249 0.747 0.931 

𝑞𝑝𝑜𝑝1830 0.098 *** 0.015 0.146 *** 0.023 0.688 0.086 

𝑞𝑝𝑜𝑝2007𝑋𝑝𝑜𝑝1830 0.008 0.017 -0.016 *** 0.003 0.032 *** 0.010 

𝑞(𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡) -2.925 *** 0.638 -6.438 *** 0.977 -16.368 3.649 

Adjusted R2 0.893 0.420 0.895 

F-value 352.81 31.67 362.98 

Note: the asterisks (** and ***) respectively denote the statistical significance of the coefficients at the 5% 

and 1% level (2-tailed). For the sake of brevity, the coefficients of the municipality nests are not reported 

here. These are available with the author. 

 

 

Table 4.C12: The second-step linear regression mean indirect utilities  

(recreational shopping/pop. density) 

 OLS regression IV 2SLS regression 

Attribute Coefficient S.E. Coefficient S.E. 

𝑞𝑠ℎ𝑜𝑝𝑠 1.521 *** 0.098 1.462 *** 0.137 

𝑞𝑚𝑜𝑛𝑐𝑒𝑛𝑡  0.293 *** 0.037 0.224 *** 0.109 

𝑞𝑠𝑋𝑚 -0.225 *** 0.017 -0.221 *** 0.023 

𝑞𝑠ℎ𝑜𝑝𝑑𝑖𝑣  -0.080 0.127 0.075 0.163 

𝑞𝑛𝑜𝑛𝑓𝑟𝑎𝑛𝑐ℎ𝑖𝑠𝑒  -0.027 *** 0.006 -0.021 ** 0.010 

𝑞𝑝𝑎𝑟𝑘𝑠 0.025 0.023 0.027 0.023 

𝑞𝑤𝑎𝑡𝑒𝑟  0.011 0.026 0.033 0.027 

𝑞(𝑐𝑜𝑛𝑠𝑡𝑎𝑛𝑡) -0.543 0.682 -0.288 1.069 

Adjusted R2 0.672  0.662 

No. of observations 298  298 

Cragg-Donald Wald F-statistic -  12.058 

Note: the coefficients’ statistical significance at the 5% and the 1% level is denoted by, 
respectively, ** and ***. The number of current inhabitants, the number of inhabitants 
in 1830, and the cross-effect of these two are the instruments for the number of shops, 
the number of nonresidential monuments in the city centre, and their cross-effect, 
respectively. 
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Appendix 5.A: The procedure to compute the travel distance 

The travel mode and destination choice models require information on the travel distance to 

all destinations in the respondent’s choice set. To compute the distance towards these 

alternatives we use detailed information on the location of recreation sites in all Dutch 

municipalities, and combine it with the 4-digit postal code of the respondent’s residential 

location. If there is only one possible site in the municipality for the particular type of 

environment, we take the Euclidian distance between this site and the respondent’s residential 

location. If more than one site was present in the municipality (yet less than five), we choose 

the smallest distance between these sites and the respondent’s residential location. If more 

than five patches are available, we compute the total supply of the environment type in each 

four-digit postal code area and select the five highest-abundant four-digit postal code areas, 

and choose again the smallest distance between these five postal code areas and the 

respondent’s residential location. 
   

We provide a graphical example referring to the municipalities Voorst and Apeldoorn (both 

located centrally in the Netherlands), but of course any combination would be viable to 

present the procedure. Figure 5.A1 displays the extent of land use in these municipalities, 

while the numbers in the figure correspond with the 4-digit postal code areas. Imagine that a 

respondent resides in the centre of the village Voorst, which corresponds to the postal code 

area 7391. This respondent reports a nature-based recreation trip at the environment type 

“Forestland, heathland, and/or drifting sands”. It is clear that in the case of destination 

alternative Apeldoorn more than five sites are available, and the majority of options lies to the 

west of central agglomeration Apeldoorn. After aggregation, we observe that the supply is 

highest in the postal code areas 3888, 7346, 7371, 7351, and 7361. We compute the Euclidian 

travel distance with the help of data provided by geo-information specialist Geodan (2009a,b). 

Table 5.A1 provides some statistics for these 4-digit postal code areas, and we find that the 

distance towards the postal code area 7361 is lowest. Although the amount of forestland in 

this postal code area certainly does not surpass the amount in, for instance, the postal code 

area 3888, it seems plausible to consider this alternative as the one considered in the choice 

set, as the burden to arrive at the site is lower for the respondent, and frequently the 

respondent has to cross the postal code area to arrive at another alternative. 
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Figure 5.A1: Land-use in the adjacent municipalities Apeldoorn and Voorst 

 
 

 

 

Table 5.A1: The five PC4 areas in Apeldoorn with the highest 

supply of forestland and its travel distance from Voorst 

Postal code area Area size Travel distance  

3888 440.35 20.78 

7346 294.58 17.07 

7371 273.10 15.90 

7351 243.26 18.59 

7361 205.66 14.54 

Note: the distance is the Euclidian travel distance in kilometres between 

the postal code area 7391 (the village centre of Voorst) and the postal 

code areas in the municipality of Apeldoorn. The area size is denoted in 

hectares. 
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Appendix 5.B: The accessibility heat map of the travel mode-destination choice 

stage 

We have calculated the logsum for some representative consumer, who is here assumed to be 

female, of Dutch native ancestry, without young children in the household, with a per-head 

household income not belonging to the lowest 20%, and who recreates outdoors on Saturday 

or Sunday. We assume for each municipality that the consumer resides in the postal code area 

which also hosts the town hall. On top we have projected all the patches of the natural 

environment type, and we see that our logsum estimates tend to resonate the spatial division 

of the natural environment type across the country. Most of the patches are located in the 

eastern and southern parts of the country, which has sandy soil. The western part is largely 

devoid of forestland, with the exception of a thin line of forests connected to the coastal dune 

landscape. 

 

Figure 5.B1: The accessibility to environment type “Forestland, heathland, and drifting sands”  
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Appendix 5.C: The simulation algorithm for the time-allocation policy evaluation 

Policy simulation for consumer demand systems, whether focusing on the allocation of time 

or income, is quite an undertaking. Applications of the KT demand system typically adopt a 

constrained non-linear optimisation procedure, such as in Von Haefen et al. (2004). This 

technique differs from the traditional approaches for welfare measurement (or general policy 

simulation) in random utility models (see e.g. Rosen and Small 1981), as these simulation 

exercises use information on the stochastic terms from the revealed, initial consumer 

allocations (what we refer to as the baseline case) to simulate the change in time allocation 

due to some policy initiative. 
 

We apply a simple and flexible iterative technique that shares similarities with Von Haefen et 

al. (2004). For this algorithm we make use of the Kuhn-Tucker first-order conditions. One of 

its essential characteristics is that the KT first-order condition for any interior time-use 

category with positive consumption equals the numéraire-commodity KT condition at the 

optimal allocation: 
 

𝑒𝛽𝑘𝑞𝑘+𝜌𝑧𝐺𝑧
∗+𝜑𝑘 (

𝑥𝑘

𝛾𝑘
+ 1)

𝛼𝑘−1
= 𝑒𝜑1𝑥1

𝛼1     if   𝑥𝑘 > 0 ; 𝑘 = 2, … ,6 .  (5.C1) 
     

At this point, the consumer is not willing to change the allocation of time (or, equivalently, 

income) anymore.74 Given the estimated values of the coefficients and the known values of 

the explanatory variables, the first-order conditions reveal the values of the differences 𝜑𝑧 −

𝜑1 for all the time-use categories with positive time allocation on a particular day. For those 

without time allocation, we have: 
 

𝑒𝛽𝑘𝑞𝑘+𝜌𝑧𝐺𝑧
∗+𝜑𝑘 (

𝑥𝑘

𝛾𝑘
+ 1)

𝛼𝑘−1
< 𝑒𝜑1𝑥1

𝛼1  if  𝑥𝑘 = 0 ; 𝑘 = 2, … ,6 .  (5.C2) 
  

and this reveals 𝜑𝑘 − 𝜑1 < 𝐶, where the value of 𝐶 = 𝑥1
𝛼1 − 𝑒𝛽𝑘𝑞𝑘+𝜌𝑧𝐺𝑧

∗
(

𝑥𝑘

𝛾𝑘
+ 1)

𝛼𝑘−1
. Since 

we cannot infer the exact value of 𝜑𝑘 − 𝜑1, we take a number of random draws from its 

(known) distribution, as Pinjari et al. (2012). For each draw, we make the following 

computations: 

1. in the initial situation the numéraire commodity takes up all time budget (thus, 𝑥1 =

1440 and 𝑥𝑘 = 0 ∀ 𝑘); 

2. calculate the marginal utility of each time-use category using the estimates of the 

Kuhn-Tucker demand system; 

3. determine whether the given allocation of time satisfies the condition of optimality for 

each time-use category. If so, budget allocation is optimal, and the algorithm stops. If 

not, resume with step 4; 

4. assign a small fraction of the budget (e.g., one minute) to the time-use category with 

the highest value of baseline marginal utility, and equally deduct this fraction from the 

budget spent on the numéraire time-use category. Ensure that the total allocated 

                                                      
74 Of course, for the time-use category “Other recreation” (𝑘 = 2) the term 𝜌𝑧𝐺𝑧

∗ equals zero and drops out in 

(5.C1) and (5.C2), as 𝑧 = 1 →  𝑘 = 3 . 
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budget over all commodities equals the total amount of minutes per day, thus 1440. 

Go back to step 2, and iterate until a desired level of accuracy is reached. 
 

This set of calculated and simulated stochastic terms replicate the revealed time allocations in 

the database perfectly. The effect of some policy initiative is subsequently easy to establish. 

We take this set of simulated and calculated stochastic terms from the baseline case, 

recalculate the baseline marginal utility for each time-use category with the change in logsum 

due to the policy initiative, and let the algorithm determine the new optimal time allocation. 

The matrix and vector notation in matrix programming language enable the efficient 

computation of this algorithm in GAUSS 12.0. 
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Thesis summary 
 

Hoe is de situatie op dit moment? 

In de periode na de Tweede Wereldoorlog is er veel veranderd in Nederland. Zo is 

bijvoorbeeld de populatie gegroeid van ongeveer 9 miljoen naar 17 miljoen mensen. Daarbij 

is de samenstelling van de bevolking totaal veranderd, onder invloed van drie factoren. Ten 

eerste heeft de oprichting van de Europese Unie ervoor gezorgd dat er een vrije Europese 

arbeidsmarkt is, waardoor mensen vrij zijn in hun keuze een werklocatie te kiezen. De 

samenstelling van de Nederlandse bevolking is ook aan verandering onderhevig geweest door 

de komst van grote groepen gastarbeiders van buiten de Europese Unie in de jaren ’60 en ’70. 

Nieuwe culturen brengen andere gebruiken en voorkeuren met zich mee, en daar probeert 

zowel de markt als de overheid op in te spelen. Ten slotte is Nederland demografisch sterk 

veranderd. Daar waar Nederland in de jaren ’60 een land was met een overwegend jonge 

bevolking is het inmiddels een land dat aan het vergrijzen is, en dergelijke demografische 

ontwikkelingen gaan gepaard met veranderingen in de vraag naar allerlei producten. 

 

Ook in de levensomstandigheden van de Nederlander is veel veranderd. We werken minder 

uren dan in de jaren ’60 en ’70, en onze welvaart is sterk toegenomen. Dat resulteert in onder 

meer meerdere vakanties per jaar, meer bezoekjes aan restaurants en andere recreatieve 

gelegenheden, en hogere uitgaven aan luxe goederen. 
 

Al datgene zou niet zo’n probleem zijn als Nederland niet een relatief klein land was. 17 

miljoen Nederlanders leven op een klein stukje grond, en maken gebruik van dezelfde 

faciliteiten. Zij hebben ook nog eens de neiging om dicht bij elkaar te gaan wonen – meer 

specifiek in de Randstad. Dat zorgt voor druk op de bestaande faciliteiten en maakt het maken 

van goed doordachte en onderbouwde keuzes voor (met name) de Randstad van essentieel 

belang.  
 

Deze thesis heeft daarbij specifiek gekeken naar hoe de Nederlander recreëert. Aandacht voor 

recreatie is essentieel, omdat het een van de belangrijkste sectoren in het land is. Jaarlijks 

geven Nederlanders zo’n 54 miljard euro uit aan recreatie, en van alle gereisde kilometers die 

de Nederlander op jaarbasis maakt gaat zo’n 44% op aan recreatie. Daarbij is de 

verscheidenheid aan activiteiten en voorkeuren groot – zo groot dat het van belang is de juiste 

faciliteiten op de juiste plek aan te bieden. Vaak kan een marktpartij voor een oplossing 

zorgen, maar geregeld is het de overheid die daarin de verantwoordelijkheid draagt. Juist voor 

deze laatste groep activiteiten, waarvan de locaties vaak vrij toegankelijk zijn, is het van 

belang een duidelijk beeld te hebben van wat de consument wil, waar de consument het wil, 

en in welke mate de consument het wil. Het eerste deel van deze thesis heeft zich daarbij 
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gericht op de bestemmingskeuze van de consument voor twee types trips: buitenrecreatie en 

stedelijke recreatie. Welke kwaliteiten worden door de consument gewaardeerd, en hoe ver is 

de consument bereid om te reizen voor een recreatieve trip? Het tweede deel van de thesis 

plaatst de gemaakte bestemmingskeuzes in perspectief: ondernemen bepaalde types 

consumenten meer of minder trips, en in hoeverre zal het aantal gemaakte trips toenemen 

naarmate er meer van een bepaald alternatief gerealiseerd wordt? En neemt ook de tijd die aan 

een recreatieve activiteit besteed wordt toe? 

 

Bestemmingskeuze voor buitenrecreatie en stedelijke recreatie 

Hoofdstuk 2 bevat een beschouwing van de bestemmingskeuze voor buitenrecreatieve 

activiteiten, waarbij de bestemmingskeuze op gemeentelijk niveau geregistreerd is. Het model 

dat gebruikt is is een tweestapsmodel bestaande uit een discretekeuzemodel en een OLS-

regressie. Dit model staat toe om te corrigeren voor de mogelijke endogeniteit tussen 

ongeobserveerde karakteristieken en de prijsvariabele, in dit geval de gereisde afstand. Wat 

blijkt is dat de consument duidelijke voorkeuren heeft wanneer het gaat om de keuze voor een 

bepaalde locatie. Ten eerste is de te bereizen afstand van cruciaal belang. De consument 

prefereert buitenrecreatieve locaties in de nabijheid van de woning, wat niet verbaast gezien 

de drukke schema’s waaraan de meerderheid van de consumenten is onderworpen. Daarnaast 

heeft de oppervlakte van het buitengebied een positieve uitwerking op de kans dat deze 

locatie bezocht wordt voor buitenrecreatie, wat in lijn is met eerdere publicaties. Een aantal 

andere karakteristieken blijken echter ook een rol te spelen. Zo blijkt de diversiteit aan 

landschappen van belang voor de locatiekeuze van de consument, en wordt ook de 

aanwezigheid van cultureel erfgoed in het buitengebied gewaardeerd. Een toename in 

landschapsdiversiteit blijkt bovendien een groter effect te hebben op de afstand die de 

consument wil reizen dan een toename in de oppervlakte van het buitengebied. 
 

Hoofdstuk 2 en Hoofdstuk 3 hebben met elkaar gemeen dat ook in Hoofdstuk 3 de waarde 

van cultureel erfgoed voor de keuze van een bestemmingslocatie wordt bevestigd. Ditmaal 

gaat het echter niet om buitenrecreatieve trips, maar om stedelijk-recreatieve trips. Dit effect 

is niet afhankelijk van de gekozen indicator: de relatie blijft aanwezig wanneer cultureel 

erfgoed met een ander maatstaf in het model opgenomen wordt (het aantal musea en het 

aantal nationale monumenten in plaats van de oppervlakte van het gebied met een beschermd 

stadsgezicht). Ook de oppervlakte van het stedelijk-recreatieve gebied wordt positief 

gewaardeerd door de consument. Een interactie-effect tussen beiden blijkt echter negatief, wat 

mogelijk aangeeft dat er een limiet is aan wat de consument verlangt. Mogelijke endogeniteit 

tussen beide variabelen heeft er toe geleid dat een instrumentele variabele analyse is 

uitgevoerd, maar deze analyse bracht geen veranderingen aan het licht. Ook Hoofdstuk 4 

bevat een bestemmingskeuzemodel, in het bijzonder voor de keuze voor een bestemming bij 

winkeltrips. Dit model sluit aan bij de analyse in Hoofdstuk 3, maar er worden een aantal 

nieuwe variabelen toegevoegd. Daaruit blijkt dat de aanwezigheid van bekende 



 198 

franchisewinkels de kans op een bezoek aan het centrumgebied voor een winkeltrip vergroot, 

terwijl, enigszins verrassend, de diversiteit aan winkels niet van belang is. 

 

Welke andere recreatiekeuzes maakt de consument? 

Naast de keuze voor een bestemming maakt de consument ook een keuze wat betreft de 

hoeveelheid trips, het moment waarop de trips ondernomen worden, hoe deze trips 

ondernomen worden, en hoe lang deze trips duren. In Hoofdstuk 4 wordt een model gemaakt 

voor de keuze voor de hoeveelheid trips, tussen twee verschillende recreatieactiviteiten, en 

tussen alle bestemmingen in Nederland. Het model is zo vormgegeven dat alle beslissingen 

consistent zijn met utility maximalisatie. Normaliter blijkt uit de literatuur dat een goede 

bereikbaarheid van een recreatieve activiteit leidt tot een hoog gebruik van deze faciliteiten. 

Er is, met andere woorden, een zekere balans tussen vraag en aanbod. Dat blijkt ook zo te zijn 

voor de toegang tot winkelfaciliteiten, want de kans dat een consument een winkeltrip 

onderneemt neemt toe naarmate deze faciliteiten beter bereikbaar zijn voor de consument. 

Deze relatie wordt echter niet gevonden voor de bereikbaarheid van buitenrecreatieve 

faciliteiten. De kans dat de consument bij een nieuwe trip voor buitenrecreatie kiest hangt niet 

af van de mate aan toegang die de consument heeft tot deze faciliteiten. Een verklaring is dat 

de bereikbaarheid sterk over het land verschilt, maar dat consumenten met een beperkte 

bereikbaarheid tot buitenrecreatieve faciliteiten alsnog kiezen voor een buitenrecreatieve trip. 

 

Andere keuzes komen wel duidelijk naar voren. Zo ondernemen consumenten met een hoger 

huishoudinkomen vaker buitenrecreatieve trips, en gaan oudere consumenten en consumenten 

niet afkomstig uit een Nederlandse cultuur vaker de deur uit voor recreatie. Oudere 

consumenten prefereren daarbij buitenrecreatie, terwijl consumenten die niet afkomstig zijn 

uit een Nederlandse cultuur vaker voor stedelijk-recreatieve trips kiezen. 

 

Hoofdstuk 5 concentreert zich op de tijdsbestedingskeuzes van de consument, meer specifiek 

voor de recreatie in verschillende types landschappen in Nederland. De bereikbaarheid van 

elk van deze landschapstypes wordt berekend met een keuzemodel voor bestemming en 

vervoersmiddel. Uit dit model blijkt dat de bereikbaarheid in grote mate overeen komt met de 

ruimtelijke verdeling van de landschappen over het land. De consument reageert bovendien 

positief op een verbetering van de bereikbaarheid wanneer gekeken wordt naar de tijd besteed 

in een bepaald landschap. Het effect van bereikbaarheid op gealloceerde tijd is daarbij kleiner 

voor stadsparken en agrarisch gebied dan voor waterrijke gebieden en bos- en heiderijke 

gebieden. De verzadiging die de consument ervaart is bovendien kleiner tijdens trips naar 

waterrijke gebieden, wat er op wijst dat stimulering van deze gebieden een behoorlijk effect 

kan hebben. De consument die van origine niet uit Nederland afkomstig is blijkt vrij 

specifieke voorkeuren te hebben: recreatie in stadsparken is hier de voornaamste optie voor 

buitenrecreatie. De gepensioneerde consument lijkt zich daarentegen beter te voelen in andere 

types landschappen. 
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Wat zijn de beleidsimplicaties? 

In Hoofdstuk 4 bleek dat er een mismatch bestaat tussen de bereikbaarheid van het 

buitenrecreatief gebied en de mate waarin de consument gebruik wil maken van het 

buitenrecreatief gebied. Dat is tegelijkertijd goed en slecht nieuws. Het is goed nieuws, omdat 

de consument ondanks een mindere bereikbaarheid toch de weg naar het buitenrecreatief 

gebied weet te vinden. Het is echter ook slecht nieuws, omdat hieruit blijkt dat er werk aan de 

winkel is. Voor de consumers van het stedelijk gebied lijkt de oplossing te liggen in het 

aanleggen van nieuwe stadsparken. Deze nieuwe parken trekken nieuwe gebruikers aan, die, 

een bijkomend voordeel, vaak de auto thuis laten en voor een minder vervuilende manier van 

reizen kiezen. De voorkeuren van de consument die van origine niet uit Nederland komt 

worden hierbij bevredigd. 

 

Sommige consumenten zullen echter altijd voorkeur geven aan recreatie buiten de bebouwde 

kom, en ook daarmee dient rekening gehouden te worden. Het groter worden van bepaalde 

agglomeraties kan ervoor zorgen dat de bereikbaarheid van de buitengebieden afneemt, maar 

het is mogelijk deze gebieden attractief te houden door bijvoorbeeld de bestaande 

buitengebieden divers te houden. Diversiteit werkt nadrukkelijk in de modellen die in deze 

thesis geschat zijn, en het kan een middel zijn voor de overheid om te voldoen aan de 

voorkeuren van de consument. Het kiezen voor bepaalde faciliteiten kan hierbij ook helpen. 

Cultureel erfgoed blijkt populair voor zowel recreatie binnen als buiten de bebouwde kom. 

Dit erfgoed valt uiteraard niet in korte tijd op artificiele wijze te creeren, maar de overheid 

kan wel een rol spelen door het ontwikkelen van faciliteiten in de nabijheid van bestaande 

cultuur-historisch waardevolle objecten. Dat geldt voor het buitengebied en al helemaal voor 

het cultureel erfgoed binnen de bebouwde kom. Juist in een tijd waarin online shopping aan 

populariteit wint is het van belang om een verschil te maken met concurrerende gemeentes, en 

dat betekent dat een actieve rol in het beschermen van bestaand erfgoed gewenst is.  
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