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1. Introduction
1.1 Motivation
The ways in which people value natural land are neither easy to observe nor simple to
place a number on. Fortunately, as a result of technological innovations, many thoughts
and feelings of people which until recently have been hidden from observation have
become more observable today, including how people evaluate natural land (Sijtsma et al.
2013; De Vries et al. 2013). By way of illustration, while writing this introduction during
the summer of 2015, a search in Google for “valuable nature” returned 35,600 results of
websites from across the internet. After thinking further about how people may
experience natural land that is valuable to them, entering the search term “beautiful
nature” yielded about 9,610,000 results. Interestingly, a similar number of results, about
9,910,000, was returned while searching for “beautiful city”. Given this observation, one
may wonder: are cities and nature similarly beautiful in the eyes of the observed
beholders? Unfortunately, the question “do people value developed land more than natural
land”, yielded no search results. Instead, the top ranking alternative search result (a
website) suggested that we educate ourselves in economics.1 So, the the mass of the
human population’s online thoughts illustrates the challenge at hand, as well as how we
may come to understand it better. In line with this little scientific but critical notion, most
of the new insights in this thesis have in fact been made possible by data drawn from a
recent science-based online survey, the so-called Hotspotmonitor, built on Google Maps,
on how people evaluate natural land.
If information on the values of natural and non-natural land uses were to be
readily available for use in decision making on land use allocation, then in each location
land could be set to its most productive use in order to optimize the profitability of firms
as well as people’s well-being. Nature would then be supplied or conserved in those
locations where its value to people is understood to exceed the value of developing the
land for purposes which are not nature focused. In actuality, however, decision making on
the allocation of land use is bound to use imperfect information referring to the relative
1

Gwartney, T. Estimating land values - understanding economics. Retrieved September
28, 2015, from http://www.henrygeorge.org/ted.htm
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value of natural land. Moreover, the opportunity cost of natural land use, that is, the
economic returns of the land when applied in the most productive alternative use, which
could be residential, office or industrial, can typically be quantified in monetary terms.
But, for natural land this is different. Natural land and its associated amenities are
valuable because they allow for the creation of economic value in terms of money and
jobs, whether through agricultural production or via the provision of quantifiable services
such as rainwater drainage (Bolund and Hunhammar 1999; De Groot et al. 2002; Zhang et
al. 2007). However, a considerable share of the value of natural land seems to be based on
offering amenities such as attractive environments to reside in, which people do not
explicitly pay for in order to consume these but which they do somehow appreciate
(Turner 1999; Carlino and Saiz 2008; Florida et al. 2011; Sander and Haight 2012;
Sijtsma et al. 2012). This appreciation is latent, partly due to natural land and its amenities
often being a public good of sorts, and is therefore particularly challenging to account for
in the economic valuation of natural land.
The difficult valuation context set out above is conceptualized in Figure 1.1 in
the shape of two ‘curves’. The upper ‘curve’, which is associated with the y-axis ‘Land
value (€)’, is a modified version of Alonso’s (1960) so-called bid rent curve. Alonso’s
bid-rent curve shows that the monetary value (rent) of land falls with higher distances
from the city-center or central business district (CBD) where the concentration of
economic activities is higher than in rural areas. The lowest bids for land along the urbanrural gradient on the x-axis are for agricultural land use. When taking the above into
account in the interpretation of the modified bid-rent pattern in Figure 1.1, for now it is
sufficient to consider that bids for land, which reflect the land’s monetary value, are
generally higher in urban areas than in rural areas due to the spatial concentration of
demand for developed land uses. One may note, however, that in Figure 1.1 the decrease
in the monetary value of land with higher distances from the CBD is not fluent like
Alonso’s curve, as it shows local peaks and gaps. These local peaks and gaps in monetary
land value reflect the spatial separation of distinct uses of land (including agricultural,
residential, office, retail, and natural) and their monetary returns by spatial planning
controls. While the spatial planning control induced local peaks in the bid-rent pattern are
schematically introduced in Evans (2008), Figure 1.1 uniquely depicts holes in the bidrent pattern. These holes in the bid-rent pattern pertain to locations where natural land is
supplied as a public good and which as such yield no significant market rent. Thus, when
adhering strictly to the modified version of Alonso’s bid rent at hand, natural land appears
to be of little value as compared to developed land. However, as argued above, the value
of natural land as a public good, which can have a major impact on public well-being,
may not be fully understood from monetary metrics alone, in particular so in the case of
the market rent of land. Hence, to make up for the holes in the bid-rent pattern associated
with Figure 1.1’s y-axis ‘Land value (€)’, the lower part of the figure includes a secondary
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y-axis ‘Well-being from natural land’. In this form, Figure 1.1 asserts that whereas the
bid-rent pattern indicates an absence of rental value for locations where land is in natural
use, in these locations the value of natural land may nevertheless be significant through its
impact on the public’s well-being.2 Noteworthy is that along the urban-rural gradient on
the x-axis pieces of natural land may have a relatively low or high productivity in terms of
public well-being.

Figure 1.1 – Monetary value of land and well-being from natural land across a
hypothetical urban-rural gradient.

A key issue here, with regard to Figure 1.1, is that integrating the monetary
(bid-rent) y-axis and the well-being y-axis leads one to ask how these different types of
values of natural land and developed land, along urban-rural gradients, can be compared.
This comparability issue is becoming increasingly important due to both ongoing
urbanization and changes in people’s wealth. Urbanization can lead to land development

2

In Figure 1.1 ‘natural land’ and ‘agricultural land’ are separated in line with usual
assumptions in the economic literature. Nevertheless, in this thesis we do consider that
agricultural land may make part of nature that possesses public good characteristics (such
as aesthetics that anyone may enjoy) which allow well-being impacts.
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impacting on the supply of natural land, while (long-term) increases in general wealth
may effectively influence people’s demand for natural land (Brueckner et al. 1999;
Radeloff et al. 2005; Clark 2007; Batty 2011). Moreover, it is possible to observe that,
along the urban-rural gradient in Figure 1.1, the peaks in the public’s well-being from
natural land show a less obvious urban-rural structure than the monetary value of (any
type of) land. This reflects that, unlike people who are mobile and who tend to
agglomerate in cities thereby driving up land values there, natural land is fixed in specific
locations. The implication here is that in the economic valuation of natural land, which
seeks to quantify how people value natural land, the central starting point is the
understanding of people’s appreciation for pieces of natural land and their associated
amenities in specific locations. However, even in highly urbanized and developed
countries, the share of natural land use in the total supply of land can reach levels around
80% or 90% (Rietveld and Wagtendonk 2004) – so the question then becomes, in which
precise locations is natural land appreciated?
The localization of people’s appreciation for natural land and associated
amenities has been receiving increasing attention in the literature (Brown and Fagerholm
2014; Plieninger et al. 2013; Raymond et al. 2009; De Vries et al. 2013). Localization of
this appreciation can support the quantification of people’s latent appreciation for natural
land in a spatially-precise way, which gives an indication of local variation in the
economic value, or helps to estimate such value, of natural land (Zeithaml 1988; Troy and
Wilson 2006). Such spatially-precise information about the economic value of natural
land is explicitly sought after by policy makers in the Netherlands (Dutch Ministry of
Economic Affairs 2013). However, knowledge is lacking on how people value natural
land, in both monetary and non-monetary terms, at locations that may stretch anywhere
along the urban-rural gradients that shape our living environments.
In this thesis we rethink the economic valuation of natural land. In so doing, we
take a wide perspective of ‘well-being’ based on the discussion above. The values on the
y-axis in the lower part of Figure 1.1 ‘Well-being from natural land’, are obtained from
data from the Hotspotmonitor survey, which we apply consistently throughout the thesis
(see Box 1). Next in section 1.2, we delve deeper into the literature on the value of natural
land in specific spatial segments along urban-rural gradients. The resulting insights are
then used to specify our main research questions. Thereafter in section 1.3, we present an
outline of the current thesis.
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Box 1 – Measurement of people’s appreciation for natural land in Hotspotmonitor data
The Hotspotmonitor (HSM) is an online survey, which since 2010, is able to capture
the appreciation of people for natural land in specific locations in their (broadly
defined) living environments. In doing so, the HSM uses recent public participatory
Geographical Information System (PPGIS) techniques (Brown and Kyttä 2014).
Respondents to the HSM survey are asked to pinpoint, on a Google Maps-based map
(Figure 1.2), the places containing nature which they appreciate, and which they
perceive as valuable or attractive for any reason. Appreciated places are designated in
separate local, regional, national, or international spatial contexts, and may be on land
or water, in urban or rural areas, and should satisfy the condition that ‘nature’ be
featured in a broad sense. As such, the HSM survey measures people’s holistic
evaluations of natural land in specific locations in a standardized way, thus allowing
for assessment of (the mass of) public appreciation for pieces of natural land on a ratioscale. In addition, explanations of HSM respondents as to why they appreciate specific
places are gathered. Complete details on the HSM survey and resulting data can be
found in Sijtsma et al. (2013), De Vries et al. (2013), webpages
(http://data.hotspotviewer.nl; http://www.hotspotmonitor.eu), and in each of the later
chapters of this thesis.

Figure 1.2 – Screenshot of the Hotspotmonitor while appreciated natural land is being
designated.
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1.2 Main objective and research questions
The above discussion underlines that the well-being of people is connected to natural land
and associated amenities in varying locations (leading to economic value creation). The
creation of economic value by natural land use, given people’s preferences for such use,
may be influenced through spatial planning controls. The optimality of spatial planning
controls in allocating varying land uses depends on how planning decisions balance the
relative values of natural and non-natural land uses. Natural land use typically has public
values that are often latent and not (entirely) expressed in monetary terms, unlike a
considerable share of the value of developed land uses with which it competes for space.
In order to support optimal allocation of land uses and associated public investment from
a wide well-being perspective, it is essential to better understand how people value natural
land along rural-urban gradients. This is the main objective of this thesis. We pursue our
main objective by rethinking the economic valuation of natural land in a spatially-explicit
way.
We consider three research questions drawn from the discussion in section 1.1
of natural land as a good of ‘consumption’ that relates to people’s well-being. This
approach is further substantiated below as we list and discuss each of the three research
questions. Note that the structure of the research questions follows the urban-rural
gradient (Figure 1.1), by focusing on the valuation of natural land in areas which are
either mostly urban or mostly rural, or in areas located along the urban-rural gradient
when such a wide spatial scope is meaningful.
The first research question examines the economic value of maintaining the
current supply of natural land across urban-rural gradients (Hanley and Shogren 2002;
Naidoo et al. 2008; Turner 1999). The literature suggests several ways in which humans
may benefit from such ‘conservation’ of scarce natural land and associated amenities, as
these provide valuable services, including aesthetic, cultural, and ecological services, as
well as the production of (agricultural) consumption goods (Balmford et al. 2002). Natural
land use may, however, come at the opportunity cost of alternative land use. While the
possibility of some natural land uses being subject to local trade-offs with other land uses
is rejected by certain scholars, (see e.g., Rolston III 2013), based on non-economic ethical
reasons, it can be argued that economic valuation can at minimum render trade-offs more
clear in a systematic way (Hanley and Shogren 2002). As such, in valuation, both
monetary and non-monetary values of natural land are relevant: the former yields
straightforward insights into the value of natural land relative to the value of several
developed uses, but may not completely internalize the latter (Turner 1999). In line with a
main observation in this thesis, which notes that little is known about how people
subjectively evaluate natural land in specific locations, we derive the following question:
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how can the value of maintaining the current supply of natural land, in both monetary and
non-monetary terms, be better understood by accounting for how people subjectively
evaluate natural land?
The second research question pertains to the role of natural land as a factor in
regional and rural economic development (Deller et al. 2001; Dissart and Vollet 2011;
Van Berkel and Verburg 2011). The literature suggests that, under increased mobility of
capital, labor, information, and goods and services which tend to flow to urban areas,
immobile resources are a stable basis upon which rural regions can build their economic
competitiveness (Bryden and Munro 2000; Camagni 2009). But if we consider a relatively
large rural region in the Netherlands that is renowned for its natural land and associated
amenities, the Dutch Wadden area, we observe several conflicts between natural and nonnatural land use. Moreover, little is known about how much natural land as a consumption
good contributes to local economies within this region. The circumstances in the Dutch
Wadden area thus beg the question: how can we better understand the role of natural land
in the rural economic development of the Wadden area?
The third research question examines the value of natural land in the context of
both the urban character of our society and the ongoing process of urbanization (Batty
2011; Carlino and Saiz 2008; Radeloff et al. 2005). The literature indicates that people’s
residential location choices are driven partly by the presence of natural amenities, and
suggests a strong connection between the latter and people’s well-being (Carlino and Saiz
2008; Chi and Marcouiller 2011; Waltert and Schläpfer 2010). However, there are
knowledge gaps on how spatial planning can optimize people’s well-being from the
benefits of natural land and associated amenities, whilst accounting for people’s wellbeing from the benefits of the amenities brought about by urbanity (Glaeser et al. 2001).
Indeed, the debate on this matter has continued ever since Howard (1902) proposed “the
marriage between town and country”. In the context of this debate, our third research
question is: how can we better understand the spatial interplay between demand for and
supply of natural land and population concentrations?

1.3 Thesis outline
In Chapters 2 and 3 we consider the first research question. The aim of these chapters is to
better understand the economic value, in both monetary and non-monetary terms, of the
current supply of natural land in urban or rural locations, by accounting for how people
appreciate natural land and associated amenities. In Chapter 2, we monetize the
conservation value of natural land that is found to be appreciated by people for its
attractiveness. More specifically, we assess how people value attractive natural land in the
largest market, in terms of capital, in which it indirectly adds monetary value to traded
goods: the residential property market. We take a unique approach by explicitly
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accounting for how potential property buyers may evaluate natural land near property
listed for sale. In so doing, we assess specifically how the value that natural land adds to
property prices varies according to distance. We also explore if such price-effects differ
across regions of different levels of urbanization. Overall, this chapter addresses not only
the first, but also implicitly addresses the third research question of this thesis.
In Chapter 3 we focus on non-monetary conservation value by evaluating the
emotions which are aroused in people by nature areas – in a systematic way. We assess
the spatial overlap of Natura 2000 protected areas and nature areas appreciated by the
general public. We also evaluate the different needs that nature areas serve, as well as the
depth of emotion associated with these areas. To do so, we combine content analysis with
spatial analysis.
In Chapters 4 and 5 we turn to the role of natural land as a factor in regional and
rural economic development in order to address our second research question. In Chapter
4 we demonstrate the maturity of the tourism industry in the Dutch Wadden area. We
observe, however, that little is known about how much this industry contributes to local
economies along the Wadden area’s islands and mainland coastal areas. In the chapter we
demonstrate the extent to which tourism contributes to employment across these local
economies, and how this compares to the level of people’s appreciation for natural land
and associated amenities. In doing so we highlight the divide between well-being and
conventional metrics in economic valuation.
In Chapter 5 we take a wider perspective on the role of natural land in the rural
economic development of the Dutch Wadden area. We observe that the Wadden area is
rife with conflict between natural and non-natural land uses. To make changes in land use
implies potential trade-offs between economic and ecological values that coincide in
space, which in turn leads to extensive debate on the desirability of a particular land use in
specific locations. In Chapter 5 we integrate theoretical insights as well as empirical
examples drawn from these; and when taken together, they effectively offer a practical
structure for stakeholder evaluation of the economic and ecological impacts of projects
and policies in the Dutch Wadden area.
In Chapters 6 and 7 we explicitly turn to the third and final research question,
which drives us to gain a better understanding of the interplay between the demand for
and the supply of natural land in and near population concentrations. In Chapter 6 we
assess at city level, the proximity of urban populations to natural land which has been
confirmed to have a high subjective level of amenity. Doing so allows us to assess how
the supply of high-amenity natural land near where people live relates to the spatial
structure of cities with respect to population density and size, and most importantly, how
this relationship can be captured in spatial indicators in a sound way.
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In Chapter 7 we explore how ‘green’, and how centralized or decentralized
people may prefer to live in the long-term if over time general wealth continues to
increase. We establish that in the long-term wealth is a major driver of people’s
residential preferences. But little is known about how higher general wealth in the future
would shape the demand to live in desirable landscapes, and the role of natural land in
such landscapes. In order to offer a window into this, on how ‘green’ and how urban
people may prefer to live as they grow richer over time, we take an unconventional
analytical approach: we assess the residential location choices and the homes of presentday rich households.
As throughout this thesis we seek to better understand how people value natural
land along rural-urban gradients, we adopt a specific urban-rural scope in each of the
Chapters 2 to 7 as broadly indicated in Figure 1.3. Figure 1.3 builds on Figure 1.1 as it
includes the same hypothetical urban-rural gradient along its x-axis, and by having
brought both of the y-axes that Figure 1.1 includes separately on the same level: ‘Land
value (€)’ is on the left y-axis, and ‘Well-being from natural land’ is on the right y-axis.
The bid-rent and well-being values that Figure 1.3 depicts are hypothetical. However, the
depicted values do reflect the core presumption in this thesis that there can be
considerable variation in how much natural land in distinct locations adds to people’s
well-being. Hence, in Chapters 2 and 7 urban as well as rural areas are covered as we
assess how natural land is valued in the Dutch market for residential property. In Chapter
3 we focus on how people value nature areas, which implies a spatial scope that is nonurban essentially. In contrast, in Chapter 6 we adopt a specifically urban spatial scope as
we assess the proximity of urban populations to high-amenity nature. In Chapters 4 and 5

Figure 1.3 – Spatial scope of each chapter indicated on a hypothetical urban-rural
gradient.
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we focus on how we can better understand the value of natural land in the rural Wadden
area. Taken together, as illustrated in Figure 1.3, the spatial scopes of Chapters 2 to 7 can
be observed to both vary and overlap; the variation reflects that we study how people may
value natural land in rural and urban areas differently, whereas the overlap allows us to
study how such values of natural land can be understood integratively along urban-rural
gradients. Allowing such integrated urban-rural perspective on how people value natural
land is particularly relevant to our Netherlands-focused study as in the Netherlands the
urban and the rural can be closely intertwined.
Throughout the research conducted in this thesis we strive to learn, from a wide
well-being perspective, how people value natural land along rural-urban gradients. In this
quest we ask: how can the value of maintaining the current supply of natural land be
better understood by accounting for how people appreciate it? How can we better
understand the role of natural land in rural economic development? And finally, how can
we spatially improve our understanding of the relationship between the ‘market’ for
natural land and population concentrations? We think that the answers to these questions
will contribute to the debate in a meaningful way with regard to the economic value of
natural land in urban and rural regions and locations.
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