
 

 

 University of Groningen

Individual differences in the aesthetic evaluation of natural landscapes
Berg, Ageeta Elizabeth van den

IMPORTANT NOTE: You are advised to consult the publisher's version (publisher's PDF) if you wish to cite from
it. Please check the document version below.

Document Version
Publisher's PDF, also known as Version of record

Publication date:
1999

Link to publication in University of Groningen/UMCG research database

Citation for published version (APA):
Berg, A. E. V. D. (1999). Individual differences in the aesthetic evaluation of natural landscapes. s.n.

Copyright
Other than for strictly personal use, it is not permitted to download or to forward/distribute the text or part of it without the consent of the
author(s) and/or copyright holder(s), unless the work is under an open content license (like Creative Commons).

The publication may also be distributed here under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license.
More information can be found on the University of Groningen website: https://www.rug.nl/library/open-access/self-archiving-pure/taverne-
amendment.

Take-down policy
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.

Downloaded from the University of Groningen/UMCG research database (Pure): http://www.rug.nl/research/portal. For technical reasons the
number of authors shown on this cover page is limited to 10 maximum.

Download date: 25-05-2023

https://research.rug.nl/en/publications/c91255d4-33fb-42fc-b20c-38df60c30aed


Individual Differences in the
Aesthetic Evaluation of

Natural Landscapes



ISBN  90 367 1050 2

Foto omslag: Joop van Osch, SC-DLO
Ontwerp omslag: Martin Jansen, SC-DLO
Drukker: Quickprint, Nijmegen

© 1999, Agnes van den Berg

Dit onderzoek werd mogelijk gemaakt door het stimuleringsprogramma
Natuurbeleidsplan, deelprogramma Landschapswaarden.



Rijksuniversiteit Groningen

Individual Differences in the Aesthetic Evaluation of
Natural Landscapes

Proefschrift

ter  verkrijging van het doctoraat in de
Psychologische, Pedagogische

 en Sociologische Wetenschappen
aan de Rijksuniversiteit Groningen

op gezag van de
Rector Magnificus, dr. D.F.J. Bosscher,

in het openbaar te verdedigen op
maandag 29 maart 1999

des namiddags om 16.00 uur

door

Ageeta Elizabeth van den Berg

geboren  op 27 oktober 1967
te Apeldoorn



Promotor
Prof. Dr. C.A.J.Vlek

Referenten
Dr. H.J. Van der Windt
Dr. J.F. Coeterier



Voorwoord

Het verhaal van dit proefschrift begint eind 1992, vlak nadat ik was
afgestudeerd bij Charles Vlek in de experimentele psychologie. Charles was
benaderd door het Staring Centrum in Wageningen voor de begeleiding van
promotie-onderzoek naar ‘landschapsbeleving’, en vroeg mij of ik daar
misschien interesse in had. Alhoewel ik op dat moment zelfs nog nooit van
dergelijk onderzoek had gehoord, begon ik op 1 april 1993 aan het project met
als officiële titel ‘het ontwikkelen van een model voor de voorspelling van
effecten van natuurontwikkelingsmaatregelen in grootschalige landschappen
op de beleving’. Gedurende de zes jaar die ik, deels in Groningen, deels in
Wageningen, aan dit project heb gewerkt ben ik gaandeweg steeds meer
vertrouwd geraakt met de omgevingspsychologie in het algemeen, en
onderzoek naar landschapsbeleving in het bijzonder. Een allesomvattend
belevingsmodel heb ik (nog) niet ontwikkeld,  maar ik ben toch wel een echte
‘belevingsonderzoeker’ geworden.

Terugdenkend aan mijn tijd als AIO in Groningen wil ik graag een aantal
mensen met name bedanken. In de eerste plaats bedank ik mijn promotor
Charles Vlek voor zijn onvoorwaardelijke vertrouwen in mij en het project en
voor zijn persoonlijke interesse en steun.  Freek Coeterier en Harry Dijkstra,
mijn begeleiders vanuit Wageningen, bedank ik voor hun betrokkenheid en
goede introductie in de omgevingspsychologie. Natuurlijk verdienen ook de
‘Vlekkianen’, Goos Slotegraaf, Wander Jager, Linda Steg en Birgitta Gatersleben
een prominente plek in dit dankwoord voor de inspirerende gesprekken en de
gezellige etentjes, optredens en zeiltochten.

In de loop van het onderzoek en tijdens het schrijven van dit proefschrift
hebben verschillende mensen mij met raad en daad terzijde gestaan. Graag
bedank ik de stagiaires Ellen Fox en Danny de Vries voor hun enthousiasme en
inzet bij het opzetten en uitvoeren van de onderzoeken uit respectievelijk
hoofdstuk 2 en hoofdstuk 4; Joop van der Pligt voor zijn begeleiding in de
beginfase van het project; Terry Hartig en Henk Staats voor de geanimeerde
discussies over de omgevingspsychologie; Tom Snijders, Ronald Zwaagstra en
Hans Berkhof voor hun hulp bij de multiniveau-analyses: Janneke en Victor
Roos voor het maken van de computersimulaties en Frans Oldersma en Niels
Taatgen voor hun hulp bij het realiseren van mijn plannen om
computergestuurd belevingsonderzoek te doen.



Mijn tegenwoordige collega’s bij het Staring Centrum bedank ik voor de
getoonde belangstelling en samenwerking in projecten die het vervolg vormen
op het promotie-onderzoek. Het Staring Centrum wil ik ook bedanken voor het
studieverlof waardoor ik het proefschrift in alle rust zonder de druk van een
volledige baan af kon ronden.

Buiten het werk bedank ik mijn ouders voor hun voor hun vooruitziende blik
om mij al van jongsafaan een goede opleiding te geven. Dankzij hen ben ik
verder gekomen dan ik ooit had gedacht. Mijn vrienden en ‘schoonfamilie’
bedank ik voor hun betrokkenheid en de geboden afleiding. Met name
Marjolein Vermeeren wil ik bedanken voor haar jarenlange vriendschap.

Mijn grootste steun en toeverlaat is natuurlijk Sander, die alles met me deelt.
Sander, dankzij jou is het een mooi verhaal geworden!

Agnes van den Berg
februari 1999





Contents

Chapter 1

Introduction  1
Nature conservation policy in The Netherlands  3
Definitions and scope of the present thesis  5
Landscape characteristics  7
Personal characteristics  11
Contextual characteristics  15
Theoretical issues  16
The present thesis  19

Chapter 2

Group differences in the aesthetic evaluation of nature

development plans: a multilevel approach  21
Method  27
Results  32
Discussion  41

Chapter 3

The influence of planned-change context on the evaluation of

natural landscapes  49
Method  53
Results 56
Discussion 58



Chapter 4

Nature images, environmental beliefs, and group differences in

the evaluation of natural landscapes  63
Method  68
Results  72
Discussion  78

Chapter 5

Sociodemographic correlates and motivational bases of

individual differences in landscape preferences  83
Method  89
Results  99
Discussion  107

Chapter 6

General discussion  113
Assessing landscape preference  113
Summary of main conclusions  114
Conclusion 1: degree of human influence  115
Conclusion 2: personal correlates  118
Conclusion 3: the context of planned change  123
Conclusion 4: cognitions and motivations  125
Conclusion 5: multilevel analysis  130
Concluding remarks:  132

References  133

Samenvatting 143



Chapter 1

Introduction

Henk is a farmer from a family that has lived in the northern part of The
Netherlands for many generations. After a long day of taking care of his crops and his
animals, Henk likes to stroll along the borders of his lands. Like most of his neighbors,
Henk voted for the Christian Democrats during the last elections.

Daniel lives in the same area as Henk, although he grew up in another region in
The Netherlands. Daniel is highly concerned about the environment, and regularly
donates money to Greenpeace and other environmental organizations. He is active in
local politics as a member of an ecological party. Daniel is proud that he can distinguish
many species of birds by their singing.

The area in which Henk and Daniel live has been designated by the authorities
as a 'nature development area'. Recently, several alternative plans for ecological
restoration have been made public by the local land-use committee. Henk has stated a
strong preference for a plan to develop flowery grasslands. Daniel has stated a strong
preference for a plan to turn part of the area into marshes.

The example above, although fictional, illustrates that people may differ in
their preferences for different types of natural landscapes. While such
individual differences can be commonly observed, it is still unclear why
different people prefer different types of nature. At least three different
explanations may account for the occurrence of individual differences in
landscape preferences.

One popular account holds that individual differences in landscape
preferences result from differences in the way that people cognitively represent
natural landscapes (e.g., Lyons, 1983; Natuurbeschermingsraad, 1993).
According to this explanation, people develop different cognitive images of
nature through direct and indirect encounters with natural landscapes. These
cognitive images subsequently modify or 'color' individual perceptions and
evaluations. Another influential account holds that the way people perceive
and evaluate landscapes is in large part a function of their basic needs and
motives (e.g., Zube, 1987). According to this explanation, individual differences
in landscape preferences may arise because people seek out fundamentally
different experiences in nature. Finally, it is often suggested that individual
differences in preferences for natural landscapes are caused by co+ntextual
factors, such as the introduction of plans for ecological restoration in an area (cf.
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Willis & Garrod, 1992). According to this explanation, merely the fact that a
natural landscape represents a planned change from an existing landscape may
negatively influence people's preference for this landscape. Individual
differences may arise because people may be more or less influenced by the
context of planned change depending on their personal economic or political
interests.

The three aforementioned explanations of individual differences in
landscape evaluations each carry different implications for the understanding
of people's relationships with natural landscapes. The cognitive account seems
to suggest that humans are relatively passive receptacles of landscape
information. Alternatively, the motivational account seems to imply a more
active conception of humans as interactors with the landscape. Finally, the
contextual account implies that humans are generally rather biased and self-
interested when it comes to their relationships with natural landscapes. If the
latter explanation possesses some validity, authorities may decide not to be
influenced by individual differences in landscape preferences in their policy
decisions aimed at enhancing visual quality. Thus, more insight into the causes
and functions of these individual differences may be a useful aid to nature
policy makers.

In order to explain individual differences in landscape preferences, it
is first important to get a better view of which landscapes are preferred by whom
in what kind of situations. Therefore, a first aim of the research described in this
thesis was to describe individual differences in preferences for natural
landscapes in terms of landscape characteristics, personal characteristics, and
contextual characteristics. A further aim of the present thesis was to shed more
light on possible cognitive and motivational mechanisms underlying
individual differences in preferences for natural landscapes. In order to achieve
these aims, a recently developed statistical method, called 'multilevel analysis'
(cf. Bryk & Raudenbush, 1992; Kreft & De Leeuw, 1998) was applied to the
study of landscape evaluation. Testing the usefulness of this method in
describing and explaining individual differences in landscape preferences was
an important secondary aim of the present thesis.

The research described in this thesis was carried out against the
backdrop of the introduction and first implementations of plans to establish a
national ecological network in The Netherlands. Therefore, the remainder of
this chapter will begin by providing an introductory overview of recent nature
conservation policy in The Netherlands. This overview will be followed by
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definitions of key concepts in the thesis. Next, empirical findings concerning
the roles of landscape characteristics, personal characteristics, and contextual
characteristics in individual differences in landscape preferences will be
discussed. In addition, theoretical insights concerning these differences and
their underlying psychological mechanisms will be elaborated. The chapter
will conclude by providing an overview of the other chapters of this thesis.

Nature Conservation Policy in The Netherlands
The Netherlands are one of the world's most densely populated

countries, with a population of over 15 million people living in an area of
40.000 km2. The country is characterized by a high level of economic activities,
and most of the land is reserved for agriculture, urbanization, industry, and
infrastructure. Nature areas, apart from forests and country estates, have fallen
from 540.000 ha in 1920 to 120.600 ha in 1988 (source: Ministry of Agriculture,
Nature Management, and Fisheries, 1996). Thus, The Netherlands have
experienced a steady decline in plant and animal diversity. Many plant and
animal populations, isolated by infrastructure, agriculture, and urbanization,
are threatened by extinction.

In recent years, alarming signals about the loss of plant and animal
species have fueled a widespread public concern, and nature conservation has
become one of the central policy issues of the Dutch government. A national
plan for nature protection was set out in the '1990 Nature Policy Plan' issued by
the Ministry of Agriculture, Nature Management, and Fisheries. In this policy
plan, the main objective of Dutch nature policy was stated as 'a sustainable
conservation, rehabilitation, and development of nature and landscape'. The
criteria for assessing ecological values were defined as 'biological diversity'
and 'naturalness'. The Nature Policy Plan focuses on the establishment of a
National Ecological Network consisting of existing nature reserves and still-to-
be-developed natural areas. The Dutch Nature Policy Plan is highly ambitious.
It stipulates that within a period of 20-30 years the protected nature areas
within the Ecological Network should be increased to 700.000 ha, including
forests and country estates.

The plans to create a National Ecological Network represent a
significant transition from a defensive policy strategy aimed primarily at
protecting existing natural areas, to a more offensive policy strategy aimed at
actively creating new natural areas (see Van der Windt, 1995, for a historical
analysis of Dutch conservation practices). In the Netherlands, the latter strategy
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is commonly referred to as nature development. The Dutch nature development
policy can be understood as part of a recent, international, movement that has
set forth ecological restoration as the new standard in nature management
practice (for discussions, see Higgs, 1997; Wyant, Meganck, & Ham, 1995). In
general, ecological restoration may be defined as human intervention intended
to recover or enhance natural values of existing nature reserves, industrial sites,
or agricultural production areas (Swart, Van der Wind, & Keulartz, 1998). A
distinctive characteristic of the Dutch plans for ecological restoration is that the
interventions will be carried out mainly in agricultural production areas.
Establishment of the National Ecological Network will lead to the
transformation of more than 50.000 ha of farmland into new wilderness areas. 

Nature development policy will have significant consequences for the
quality of the Dutch landscape as it is experienced by those who live, work, or
recreate in it. The large-scale development of 'new wilderness' in
predominantly rural areas will drastically change the appearance of these
areas. Thus, the scenic consequences of nature development plans appear to be
an important element of land-use planning procedures.  Unfortunately,
although the landscape's scenic quality was included in the '1990 Dutch Nature
Policy Plan' as an additional criterion for the protection of the quality of nature
and landscape next to the 'biodiversity' and 'naturalness' criteria, details on
how this criterion should be applied in practical nature development situations
have not yet been specified.

In short, the '1990 Nature Policy Plan' marks a turning point in the
history of Dutch nature conservation policy. It comprises ambitious plans to
turn agrarian landscapes into new wilderness areas. The implementation of
these plans will bring tremendous changes in vast areas in the Netherlands. As
these changes will affect people's experience of the landscape, the '1990 Nature
Policy Plan' and its implementation provide a strong impetus for the
systematic investigation of the scenic quality of natural landscapes, in
particular how people experience the transition from agrarian landscapes to
natural landscapes.

Definitions and Scope of the Present Thesis
In order to investigate the scenic quality of natural landscapes, it is

necessary to provide clear definitions of the concepts of 'scenic quality' and
'natural landscapes'. According to Wohlwill (1983), a natural landscape may be
defined as a landscape that is not predominantly influenced by discriminable
human activities or interventions. In most cases, this criterion provides a clear
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guideline on which landscapes should or should not be classified as natural.
For example, a man-made wilderness area certainly qualifies as a natural
landscape by this criterion, because the human interventions by which the
wilderness was created are not visible in the landscape. Similarly, an agrarian
landscape, even in the absence of any concrete artifacts such as houses, barns,
silos, fences, and machinery, would not classify as a natural landscape by this
criterion, because regularities such as the spacing of rows of trees or corn make
the imprint of human activity very noticeable.

In some cases, however, Wohlwill's predominance criterion is difficult
to apply. In particular, the increasing number of so-called 'agricultural nature
conservation landscapes', where under some conditions farmers get paid for
enhancing the natural values of their lands, are difficult to classify. On the one
hand, this type of landscape may be qualified as 'natural' because the
enhancement of natural values creates irregularities in the landscape that
disguise the imprint of human activity. On the other hand, agricultural nature
conservation landscapes are often still recognizable as farmlands, which makes
it easy for the observer to infer that the landscape was made through human
intervention. Since the transition from agrarian landscapes to more natural
landscapes constitutes an important topic of interest in the present thesis,
agricultural nature conservation landscapes will be classified as natural
landscapes to preserve the distinction between this type of landscapes and
'ordinary' agrarian landscapes.

With respect to the concept of 'scenic quality' it has already been
pointed out that the '1990 Nature Policy Plan' does not provide clear guidelines
on how this concept should be defined or assessed. The Nature Policy Plan and
related policy documents generally define scenic quality as including a wide
array of psychological, sociocultural, and environmental factors, such as
aesthetic values, cultural/historical values, opportunities for tourism and
recreation, nature values, and a large array of thoughts, feelings, emotions, and
experiences. While each of these factors is undoubtedly important to the
quality of the environment, it is generally not feasible to simultaneously assess
or monitor such a wide variety of factors.

In order to circumvent the problems attached to an overinclusive
definition of scenic quality, the present thesis will focus on aesthetic response as a
central measure of this criterion. A characterization of scenic quality in terms of
aesthetic response remains close to the Nature Policy Plan, in which the terms
'scenic quality' and 'aesthetic quality' are used interchangeably. Furthermore,
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scenic/aesthetic qualities are described in this policy plan as being closely
connected to the visual aspects of landscapes.

Aesthetic response may be defined as preference or like-dislike
response elicited by visual encounters with real or simulated natural settings
(cf. Ulrich, 1983). Although aesthetic response and preference may be measured
separately, these concepts are typically assumed to be manifestations of the
same underlying dimension reflecting feelings of pleasantness. This
assumption is justified by empirical studies (e.g., Buhyoff, Arndt, & Probst,
1981; Daniel & Boster, 1976; Zube, Pitt & Anderson, 1975), which have generally
found a strong convergence between aesthetic responses ('how beautiful do
you find this landscape), and general preferential responses ('how much do
you like this landscape'). However, as Purcell, Lamb, Mainardi Peron, and
Falchero (1994) have demonstrated, it may be useful to make a conceptual
distinction between general preferential responses and activity-oriented
preferential responses aimed at a specific function of landscapes, such as living
or visiting on a holiday.

Aesthetic response, or (general) preference, is a fundamental concept in
theories and research on human evaluations of natural landscapes (for reviews,
see Daniel & Vining, 1983; Kaplan & Kaplan, 1989; Ulrich, 1986, 1993; Zube,
Sell, & Taylor, 1982). Aesthetic responses have been used to make inferences
about a number of important issues, such as the salience of physical attributes
of natural landscapes (e.g., Kaplan, 1985), the potential adaptive functions of
natural landscapes (e.g., Kaplan, 1987), and the visual impact of changing
natural landscapes (e.g. Brush & Shafer, 1975; Dearden, 1980). In recent years,
several studies have demonstrated relationships between aesthetic response
and important outcomes, such as recreational behavior (DeLucio & Mugica,
1994), health and well-being (Hartig, Mang, & Evans, 1998), and willingness to
pay for recreational facilities (Daniel et al., 1989). Thus there is increasing
support for the external validity of aesthetic response as a key concept of
landscape experience.

The vast majority of landscape evaluation studies have exposed
people to simulations of natural landscapes, usually color slides or
photographs, rather than to real natural landscapes. Some doubts have been
expressed as to the usefulness of such simulations as substitutes for real
landscapes (e.g., Coeterier, 1983; Hull & Stewart, 1992; Knopf, 1987). However,
as pointed out by Zube, Simcox, & Law (1987), there is a substantial
documentation of the validity of this medium for both agrarian and natural
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landscapes. Several studies have reported high correlations between on-site
aesthetic responses to landscapes and responses to photographic
representations of the same landscapes (see, for example, Craik & Feimer, 1987;
Zube & Pitt, 1981).

Because the research in the present thesis is concerned not only with
existing natural landscapes but also with still-to-be developed natural
landscapes, computer-made photomontages of alternative management plans
are employed in combination with color photographs and slides. Given that
computer software for making photomontages has only recently become
available, the reality and validity of this new medium is as yet not very well
documented. Nevertheless, there is some evidence that photomontages, if
realistically made, elicit more valid and reliable aesthetic responses than
traditional drawings, maps, and scale-models (cf. Zube et al., 1987). Thus,
computer-made photographic simulations as well as photographs and slides
appear to constitute useful and valid tools for studying the aesthetic quality of
natural landscapes.

In the preceding paragraphs, aesthetic response, or preference, has
been identified as a reliable and theoretically relevant operationalization of
scenic quality. Furthermore, (computer-made) photographic simulations
appeared as a useful and reliable medium for assessing people's preferences
for natural landscapes. Together, aesthetic response and photographic
simulations provide the tools to study the scenic quality of natural landscapes.
The next step is to see, at a conceptual level, which factors make people differ
in their preferences for natural landscapes. In the introduction, landscape
characteristics, personal characteristics and contextual characteristics were
identified as potentially relevant determinants of individual differences in
preferences for natural landscapes. Each of these three classes of characteristics
will be commented upon in the following three sections.

Landscape Characteristics
An important requirement for any systematic analysis of individual

differences in landscape preferences is that these differences should be related
to landscape characteristics. For example, in order to understand why one
person, say Henk, displays a low preference for marsh landscapes, while
another person, say Daniel, displays a high preference for marsh landscapes,
one needs to know which characteristics of marsh landscapes are causing these
differences in preferences. Is it their wetness? Or maybe their openness? Before
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discussing research that bears on these questions, the next section will first
provide some general background information about the salient dimensions of
natural landscapes as they are generally perceived by individuals who have no
professional training in environmental fields.

Salient Perceptual Dimensions

 Because lay people are generally not very accurate in verbalizing their
experiences with natural landscapes (cf. Kaplan, 1985), salient perceptual
dimensions have mostly been investigated in an indirect manner, by means of
statistical techniques that identify common patterns in people's similarity or
preference judgments. Results of these studies suggest that landscape
characteristics underlying environmental perceptions and categorizations may
be classified into two major types: (a) spatial configuration characteristics, and
(b) content-based characteristics (cf.  Kaplan & Kaplan, 1989; Ulrich, 1983).
Spatial configuration characteristics refer to the way elements are arranged in
the implied space of a scene, such as a scene's depth, or its coherence. These
characteristics are assumed to reflect the observer's automatic inferences about
the possibilities for moving around in the scene. Content-based characteristics
refer to specific objects or elements in the landscape, such as the presence (or
absence) of water or man-made objects. Importantly, landscape characteristics
may only be interpreted as content-based if they cannot be translated into more
general spatial categorization characteristics. For example, the presence of
small groups of trees, a frequently observed theme in landscape
categorizations, is usually not interpreted as a content-based characteristic,
because it appears to reflect the working of more general spatial configuration
characteristics such as depth or focality rather than the presence of trees per se.

Theoretically, Kaplan & Kaplan (1989) have described and interpreted
spatial configuration characteristics in terms of two basic informational needs:
(a) 'understanding' (comprehending or making sense of a landscape), and (b)
'exploration' (being attracted to additional sources of information). Landscape
characteristics that bear on people's needs to understand a landscape include
the degree of coherence of a landscape, and the degree to which a landscape is
legible, i.e., easy to survey and remember. Landscape characteristics that bear
on people's needs to explore a landscape include the degree of complexity of a
landscape, and 'mystery', or the degree to which a landscape offers a promise of
more information if one could enter further into the scene.

From a nature management point of view, an important objection to
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the spatial configuration characteristics as specified by Kaplan & Kaplan (1989)
is that these characteristics appear to reflect psychological meanings of natural
landscapes rather than concrete physical characteristics. Although some
preliminary attempts have been made to break down these characteristics into
more concrete, mappable components, such as slope smoothness of ground
texture, the presence of curving sightlines, or relief contrast (e.g., Brown, Keane,
& Kaplan, 1986; Staats, 1991; Ulrich, 1983, 1986; Van den Berg, 1998), much
more work on this issue is needed.

With respect to content-based characteristics, there is abundant
evidence that the distinction between nature and human influence constitutes a
central organizational device in environmental perception and evaluation.
When people are asked to judge the similarity of different natural settings,
some form of natural to human-influenced distinction is typically found to
underlie their categorizations (e.g., Fenton, 1985; Strumse, 1994; Ullrich &
Ullrich, 1976). In addition, the presence of water has also been consistently
identified as an important dimension underlying environmental perception
and categorization (Fenton, 1985; Hammit, Patterson, & Noe, 1994; Zube et al.,
1975). Despite the fact that there exist many other potentially important content-
based characteristics, such as roads, or specific vegetation types, the fact that
these characteristics have rarely emerged as important dimensions in
environmental categorization studies suggests that they are not perceived as
particularly salient.

In sum, the available evidence suggests that people perceive and
categorize natural landscapes in terms of their spatial configuration as well as
in terms of their specific content. Spatial configuration characteristics may be
broadly divided into two categories: (a) characteristics that meet people's needs
to understand natural landscapes, such as coherence and legibility, and (b)
characteristics that meet people's needs to explore natural landscapes, such as
complexity and mystery. Degree of human influence and presence of water
appear to be the most important content-based landscape characteristics.

Relating Landscape Characteristics to Individual Differences

The discussion of landscape characteristics up to this point has shed
more light on the characteristics that appear to underlie people's perception
and categorizations of natural landscapes. The next step is to identify the role
of these characteristics in individual differences in landscape preferences.
Unfortunately, empirical investigations of the relationships between landscape
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characteristics and preferences have focused on interindividual agreement
rather than on interindividual differences (cf. Dearden, 1984, 1987). One factor
that may account for this focus on interindividual agreement is the lack of
reliable and easily applicable methods to study the role of landscape
characteristics in individual differences in landscape preferences. Standard
statistical techniques, such as aggregate ordinary regression analysis, do not
allow for the estimation of individual variation in effects of landscape
characteristics on landscape preferences. Thus, researchers interested in
individual differences have had to rely either on their own interpretations, or
on highly sophisticated techniques such as multidimensional scaling
techniques in combination with property-fitting methods. These
methodological difficulties appear to constitute an important, but often
overlooked, factor in the neglect of individual differences in empirical
investigations of the relationship between landscape characteristics and
landscape preferences. By applying multilevel statistical analysis, the research
presented in the present thesis attempted to overcome these difficulties (see
Chapter 2 for a more detailed discussion of methodological aspects of
assessing individual differences in landscape preferences).

An examination of the scarce and indirect evidence that is available
suggests that degree of human influence may be an important source of
individual differences in landscape preferences. First, in historical and cross-
cultural analyses, individual differences are typically discussed in terms of
people's relative preferences for rural versus wilderness landscapes (e.g., Huth,
1957; Lowenthal & Price, 1965; Nash, 1982; Thomas, 1983; Tuan, 1974). As the
most important difference between these two types of landscapes concerns
their degree of human influence, this suggests that people may differ in their
evaluation of human-influenced processes in natural landscapes. Furthermore,
results of empirical investigations of individual differences in preferences for
different categories of natural landscapes indicate that categories reflecting
either low or high degrees of human influence elicit the most divergent
landscape preferences (e.g., Dearden, 1984; Gallagher, 1977; Orland, 1988;
Strumse, 1996). For example, Gallagher (1977) has found that people diverged
most with respect to their preferences for unmanaged prairie landscapes. In a
related vein, Strumse (1996), in a study of demographic differences in
preferences for agrarian landscapes, found the highest occurrence of individual
differences for a category of strongly human-influenced scenes depicting
farming activities.
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The hypothesis that degree of human influence is the most important
landscape dimension underlying individual differences in preferences is
supported by results from a research program carried out in Spain (for reviews
see Abello & Bernaldez, 1986; González Bernaldez & Parra, 1979). Investigators
working in this program have suggested that interindividual variation in
preferred balances between nature and human influences may be explained in
terms of individual differences in sensitivities to the risk-evoking properties of
wild, unmanaged natural landscapes. This explanation is consistent with the
observation by Ulrich (1983, 1986, 1993) that interindividual agreement in
preferences may be found only with respect to unspectacular, unthreatening
natural landscapes. Responses to more spectacular, wild landscapes may vary
because people differ in whether they interpret the risks implied in these
landscapes as challenging or threatening.

To summarize, empirical studies on relationships between landscape
preferences and landscape characteristics have focused on interindividual
agreement rather than on interindividual differences. The limited amount of
empirical evidence suggests that most individual differences in preferences
reflect differences in the preferred balance between natural and human
influences in a landscape. However, because methods for analyzing individual
differences in landscape preferences allow for different interpretations of the
landscape characteristics underlying these differences, is is also possible that
individual differences in landscape preferences reflect differences in preferred
balances among spatial configuration characteristics.

Personal Characteristics
Now that individual differences have been related to landscape

characteristics, this section will provide an overview personal characteristics
that may underlie individual differences in landscape preferences. The
description of Henk and Daniel at the beginning of this chapter suggests at
least three kinds of characteristics of these persons that may account for their
differences in landscape preferences: (a) differences in familiarity with rural
landscapes, (b) differences in environmental concern and expertise, and (c)
cultural and sociodemographic differences. These different kinds of personal
characteristics correspond to the three main classes of personal characteristics
as they are typically distinguished in discussions of individual differences in
landscape preferences (cf. Dearden, 1984; Kaplan & Kaplan, 1989). Each class of
personal characteristics will be commented upon in the following three



12                                                        Chapter 1

subsections.

Familiarity

Familiarity with natural landscapes may be described and investigated
at different levels of generality. At a highly specific level, people may be more
or less familiar with certain locations in their home- or recreational environment.
This type of familiarity has generally been found to be positively related to
preferences for slides or photographs depicting the locations, especially if
people appear to have developed emotional ties with the location (e.g.,
Jackson, Hudman, & England, 1978; Sonnenfeld, 1967; Staats & Van de Wardt,
1990). These findings may be interpreted in terms of a 'mere ownership effect',
i.e., the phenomenon that people rate objects more favorably merely because
they own them (Heider, 1958; Nuttin, 1987; see also Willis & Garrod, 1992). This
phenomenon is generally explained by people's desire to see themselves, and
the objects they associate with themselves, in a positive light.

At a more general level, people may differ in their familiarity with
certain geographical regions. Although it has often been suggested that
differences in regional familiarity may affect landscape preferences, evidence to
date provides little support for the existence of a regional familiarity effect
(Daniel & Boster, 1976; Kaplan & Herbert, 1988; Wellman & Buyhhoff, 1980).
For example, Wellman & Buyhoff (1980) have found that respondents from two
different mountainous regions who evaluated mountainous scenes from these
regions did not exhibit a bias toward the scenes from their own region. Finally,
people may differ in their familiarity with generic landscape types that may be
found in many different geographical regions, such as rural versus wilderness
landscapes, or forests versus deserts. A number of studies have suggested
positive relationships between people's degree of familiarity with generic
landscape types and preferences for these landscape types (e.g., Dearden, 1984;
Lyons, 1983; Orland, 1988; Yu, 1995). However, the specific way in which
familiarity and preferences were measured in some of these studies urges for
some caution in interpreting the results. For example, Dearden (1984) found
that familiarity with wilderness areas led to higher preferences for wilderness
areas. However, because Dearden measured familiarity in terms of
respondents' self-determined recreational visits, this finding may just as well
reflect influences of other pre-existing sociodemographic differences as it may
reflect influences of familiarity. In a related vein, findings by Lyons (1983) that
respondents from areas dominated by deciduous forest vegetation displayed
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significantly higher preferences for this vegetation type than respondents from
other biomes, may be explained by the fact that Lyons measured preferences as
a place to live rather than general aesthetic preferences. Compared to aesthetic
preferences, preferences for landscapes as a place to live probably involve
more deliberate cognition, and accordingly, may be expected to be more
influenced by personal experience (cf. Ulrich, 1993). In sum, familiarity with
specific locations appears to be positively related to preferences for these
locations, but evidence for more general familiarity effects remains
inconclusive.

Environmental Concern and Expertise

Results of several studies suggest that landscape preferences may vary
as a function of environmental concern. First, members of environmental
organizations have been found to display relatively strong preferences for
wilderness landscapes as compared to more human-influenced natural
landscapes (Dearden, 1984; Kaplan & Herbert, 1987). Furthermore, Strumse
(1996) has found relationships between environmental concern as measured by
the NEP scale (Dunlap & Van Liere, 1978) and preferences for agrarian
landscapes. Scores on the NEP scale were positively related to preferences for
traditional and nature-dominated agrarian landscapes, while these were
negatively related to preferences for modern agrarian landscapes with
dominating human influence.

Given their greater knowledge about natural landscapes,
environmental experts, like members of environmental organizations, may be
expected to differ from lay groups in their preferences for natural landscapes.
However, findings of studies in which landscape preferences of experts, such
as landscape architects, professional planners, and biologists, were compared
with lay preferences suggest that differences between experts and lay groups
may not be as pervasive as is often thought. Although some studies have
reported close to zero correlations between expert and lay preferences (e.g.,
Buyhoff, Wellman, Harvey, & Fraser, 1978), most studies have reported
generally high agreement between groups of experts and lay groups (Dearden,
1984; Yu, 1995; Zube, 1974). With respect to the latter findings it should be
noted that there may still be interesting differences between groups even if
correlations between the groups' mean preferences are generally high (cf.
Kaplan & Kaplan, 1989). For example, Yu (1995), citing research by himself and
others, describes how landscape architects, despite the fact that their preference
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rankings were highly similar to those of lay groups, displayed relatively high
preferences for scenes in 'cold tones' and scenes of wild groves of trees, and
relatively weak preferences for scenes with colorful sunsets and bright
shorelines. Thus, formal expertise may influence landscape preferences, but
experts appear to be less different from the general public than members of
environmental organizations.

Cultural and Sociodemographic Differences

Cross-cultural comparisons of landscape preferences among groups of
respondents from diverse European, North American, Australian, and Asian
countries have indicated high levels of agreement when respondents have
matching socioeconomic backgrounds (see, for example, Hull & Revell, 1989;
Kaplan & Herbert, 1987, 1988; Shafer & Tooby, 1973; Ulrich, 1983; Yu, 1995;
Zube & Pitt, 1981). In line with the previously discussed studies on regional
differences (e.g., Wellman & Buhhoff, 1980), these findings suggest that where
one lives is in itself not a significant determinant of landscape preferences.
Within a country or a region, however, membership of sociodemographic
groups has consistently been found to be an important source of individual
differences in landscape preferences. Again, the balance between nature and
human influences appears to be a key issue underlying these differences. In
particular, farmers, teens, elderly people, and people with a low socioeconomic
status have been found to display relatively strong preferences for managed
natural landscapes, while young adults and people with a high socioeconomic
status have been found to display relatively strong preferences for unmanaged
natural landscapes (Balling & Falk, 1982; Daniel & Boster, 1976; Dearden, 1984;
González Bernaldez & Parra, 1979; Yu, 1995). Thus, farming background, age,
and socioeconomic status appear to be important correlates of individual
differences in landscape preferences.

Relative Importance of Personal Characteristics

Taken together, the available evidence suggests that individual
differences in landscape preferences are systematically related to personal
characteristics. This implies that these differences are not, as is often thought,
completely random, but to a large extent measurable and predictable.
Unfortunately, it is difficult to substantiate the independent contributions of the
various personal characteristic to individual differences in landscape
preferences, because most studied have included only a limited number of
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personal characteristics which, on top of that, have mostly been confounded.
For example, members of environmental organizations, which have been
included in several studies, are generally characterized not only by their high
environmental concern, but also by their greater knowledge of nature, their
high familiarity with natural areas, and their membership of a subculture.
Nevertheless, the findings suggest that familiarity with specific locations and
with generic landscape types, environmental concern, and sociodemographic
characteristics, including age, farming background and socioeconomic status,
are relatively strong determinants of landscape preferences, while regional
familiarity and professional knowledge are relatively weak determinants of
landscape preferences. A recent study by Yu (1995), in which landscape
preferences were compared with respect to a wide range of cross-cultural and
sub-cultural factors, provides some support for these assumptions concerning
the relative importance of different personal characteristics. The results of this
study show that influences of macro-cultural differences between countries and
professional training on landscape preferences were relatively weak, while
influences of subcultural factors, in particular rural residence and farming
background, were relatively strong.

Contextual Characteristics
In addition to landscape characteristics and personal characteristics, it

is important to consider possible contextual determinants of individual
differences in landscape preferences. For example, it  is conceivable that Henk
and Daniel, the farmer and environmentalist described at the beginning of this
chapter, differ in their preferences for natural landscapes merely because these
landscapes represent planned changes for their own residential area. In a more
neutral context, say a museum or a university room, Henk and Daniel may
display very similar preferences for flowery grasslands and marshes. In
general, contextual characteristics may be defined as all variations among
judgmental contexts that influence people's perceptions and evaluations. They
include not only variations in background information, such as information
about the planned-change status of landscapes, but also variations in
measurement techniques, such as the different techniques to simulate natural
landscapes as discussed in the beginning of this chapter.
 Most systematic investigations of contextual influences on landscape
preferences have focused on influences of measurement techniques, such as the
order in which scenes are presented, response scale formats, viewing time, and
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the presentation media used (e.g., Brown & Daniel, 1987; Eiser, Reicher, &
Popadec, 1993; Orland, 1988; Wade, 1982). Only few studies have
systematically investigated the influences of background information, such as
persuasive messages and verbal labels, on preferences for natural landscapes
(e.g., Anderson, 1981; Hodgson & Thayer, 1980; Simpson, Rosenthal, Daniel, &
White, 1976). Results of these studies have shown that background information
can have substantial effects on landscape preferences. Moreover, effects of
background information have been found to vary across different groups of
respondents (Hodgson & Thayer, 1980).

 Despite the obvious relevance of planned-change context to the study
of landscape evaluation, there have been no systematic investigations of
influences of this factor on people's perceptions or evaluations. A few studies
have explicitly focused on people's preferences for natural landscapes
representing planned changes (e.g., Sell & Zube, 1986; Staats & Van de Wardt,
1990; Willis & Garrod, 1992), but these studies have all suffered from
methodological confounds between the context of planned change and other
relevant variables such as familiarity or expertise. Thus, although background
information about natural landscapes may generally have substantial effects on
landscape preferences, influences of information about the planned-change
status of landscapes have not been systematically studied. Therefore, it is not
known whether and how people's preferences for landscapes that represent
planned changes differ from their preferences for the same landscapes in a
more neutral context.

Theoretical Issues
The analysis thus far has made it clear that human responses to natural

landscapes cannot be predicted from landscape characteristics alone. Personal
characteristics and contextual information may significantly alter the way
people perceive and evaluate natural landscapes. Consequently, landscape
preferences may vary across individuals. The issue of interindividual variation
in landscape preferences is generally considered to be of crucial importance to
many theoretical questions, such as the 'consensus debate', the relative
importance of cognitive and motivational mechanisms, and the validity of
biological and cultural theories of landscape preferences (e.g., Bourassa, 1990;
Dearden, 1987; Jacques, 1980; Shuttleworth, 1984; Wohlwill, 1983; Zube, 1984).
These questions will now be discussed in turn.
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The Consensus Debate

The relative contribution of people and places to variations in
landscape preferences has been a recurrent theme in theoretical discussions in
the field of landscape aesthetics. This 'consensus debate' may be traced back to
the old philosophical controversy about the location of beauty. Is beauty in the
eye of the beholder, or is it inherent in objects? Despite the fact that the nature
of these questions appears to be empirical rather than theoretical, empirical
investigations have not yet lead to a settlement of this debate due to a lack of
unbiased methodologies (Dearden, 1987). Depending on their a-priori
assumptions, researchers have employed either techniques that assume that
individual differences do not exist, or techniques that assume that there is no
consensus. Since neither techniques provide unbiased estimates of the relative
importance of people and places to landscape preferences, the consensus
debate has remained largely at a theoretical level.

As Stamps (1996) has pointed out, recent advances in statistical
methods have now opened the possibility to put the consensus debate to
empirical tests. Using random samples of both people and places, Stamps
(1996) performed a variance components analysis to find out how much
variance in preference ratings could be attributed to people and places,
respectively. Results of this study indicate that people accounted for about 30%
of the total variance in preferences for nature scenes, while places accounted for
about 7% of this variance. These findings suggest that individual differences
may, after all, be more important than they have often been claimed to be
during the last three decades of empirical research on landscape preferences.
However, much additional research is needed to further validate the results of
this study.

Cognition versus Motivation

With respect to the psychological mechanisms underlying individual
differences in landscape preferences, theoretical notions have remained largely
intuitive and, for the most part, untested. Many of these notions have started
from the observation that direct and indirect encounters with natural
landscapes may change people's cognitive images of nature (e.g., Balling &
Falk, 1982; Kaplan & Kaplan, 1989; Lyons, 1983; Ulrich, 1983; Wohlwill, 1983).
In general, encounters with rural landscapes are thought to stimulate the
development of anthropocentric images that depict nature as subordinate to
humans, while encounters with wilderness landscapes are thought to stimulate
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the development of more ecocentric images that depict humans as subordinate
to nature. These differences in cognitive images are assumed to function as a
cognitive layer through which aesthetic responses to natural landscapes are
filtered or strengthened (cf. Wohlwill, 1983).

While individual differences in landscape preferences may be due in
part to purely cognitive processes, it seems plausible that landscape
preferences are also affected by motivational factors. As several authors have
pointed out, people are more than just passive observers and processors of
landscape information (Canter, 1983; Hartig, 1993; Ittelson, 1973; Zube, 1987).
Rather, people's relationship with natural landscapes may be characterized as
an active interchange in which people not only receive information from
observation, but also from participation. An important implication of this
transactional perspective is that personal circumstances and experiences with
natural landscapes may not only change people's perceptions and images of
natural landscapes, but also their needs and desires to use it. To the extent that
different landscapes represent different values and utilities, individual
differences in needs and desires may lead to individual differences in
landscape preferences.

Discussions of cognitive and motivational bases of individual
differences in landscape preferences typically provide few details on precisely
how cognitions and motivations may lead to individual differences in
landscape preferences. In general, however, there are two ways in which
cognitions and motivations may affect landscape preferences: (a) by altering
people's perceptions of landscapes, or (b) by altering their relative weighting of
landscape characteristics (cf. Brown & Daniel, 1987; Daniel & Boster, 1976).
These two routes to individual differences in landscape preferences carry
important implications for the feasibility of developing practically applicable
models of landscape preferences that are sensitive to individual differences.
Models of landscape preferences are only of practical value to land managers
and planners if they consist of objectively measurable landscape characteristics
(cf. Brown et al., 1986; Miller, 1984). If individual differences reflect purely
perceptual differences, then it would appear to be impossible to build models
which both consist of objective landscape characteristics and take into account
individual differences. Thus, from a practical perspective, it is very important
to gain more insight into the exact mechanisms by which cognitions and
motivations lead to individual differences in landscape preferences.
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Biological versus Cultural Theories

Among landscape researchers, the questions discussed in the two
previous sections concerning the degree of interindividual variation in
landscape preferences and cognitive versus motivational explanations of this
variation, are often considered of crucial importance to the tenability of general
biological or cultural theories of landscape evaluation. High degrees of
consensus and cognitive mechanisms are typically interpreted as evidence for
biological theories of landscape evaluation, while low degrees of consensus
and motivational mechanisms are typically interpreted as evidence for cultural
theories. However, individual differences in landscape preferences may
generally be explained equally well in terms of biological tendencies as in
terms of cultural learning processes, regardless of their scope or underlying
cognitive or motivational mechanisms (cf. Bourassa, 1990; Lyons, 1983). Thus,
for example, the mere detection of low degrees of consensus or motivational
mechanisms is in itself not a sufficient basis to adopt cultural theories, or reject
biological theories. In fact, as Bourassa (1990) has pointed out, it is always
possible to reduce individual differences in landscape preferences to
manifestations of biologically adaptive mechanisms, or to explain consensus in
terms of cultural learning processes. Thus, while the degree of interindividual
variation in landscape preferences and the cognitive or motivational
mechanisms underlying this variation may be empirically investigated,
interpretations of this variation in terms of biological or cultural learning
theories are difficult to validate empirically.

The Present Thesis
In the present thesis, research is described that begins to unravel the

various determinants and underlying mechanisms of individual differences in
preferences for natural landscapes. It examines how people perceive and
evaluate natural landscapes among various samples of respondents, including
residents and visitors of nature development areas. Aiming for a diversity of
methods to enhance validity, this thesis includes quasi-experimental field and
laboratory studies, one experimental study, and a national survey. Each
chapter comprises a published or submitted journal article that can be read
independently.

Chapter 2 addresses methodological issues in the study of individual
differences in landscape preferences and their theoretical and practical
implications. A field study examines differences in preferences for natural
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landscapes representing plans for nature development from an agrarian area
among farmers, rural residents, and visiting cyclists. Group differences in
perceptions of landscape characteristics, as well as group differences in the
relationship between perceived landscape characteristics and landscape
characteristics are investigated using multilevel statistical analysis.

In Chapter 3, the influences of planned-change context on landscape
preferences are examined in an experimental setting. Photographs of natural
landscapes are presented in two ways: as existing landscapes, or as plans for
nature development from an agrarian landscape. It is hypothesized that effects
of planned-change will be moderated by respondents' judgmental perspective
and by the landscapes' degree of human influence. The findings are discussed
from a perceived risk perspective.

In Chapter 4 group differences in preferences for natural landscapes
with varying degrees of human influence are examined outside a planned-
change context. Possible cognitive bases of group differences in landscape
preferences are investigated by assessing nature images and environmental
beliefs.

Chapter 5 describes a survey among residents from six nature
development areas in The Netherlands. This study goes beyond the mere
determination of group differences by examining a broad variety of personal
correlates of individual differences in landscape preferences. In addition,
possible motivational bases of these individual differences are examined by
assessing basic nature experience needs.

Finally, Chapter 6 includes a summary and discussion of the main
conclusions, contributions to theory and research, directions for future research,
and practical implications.



Chapter 2

Group Differences in the Aesthetic Evaluation of
Nature Development Plans:

A Multilevel Approach1

The aesthetic evaluation of natural landscapes has been the focus of much
research attention in the field of environmental psychology. From the earliest
studies onward, this research has shown with remarkable consistency that
people evaluate their experiences with natural landscapes as more positive and
fulfilling than their experiences with human-influenced landscapes (see
reviews by Coeterier, 1996; Hartig, 1993; Kaplan & Kaplan, 1989; Smardon,
1988; Ulrich, 1986, 1993) For example, aesthetic preferences for nature scenes
have been found to be much stronger than preferences for built environment
scenes (e.g., Kaplan, Kaplan, & Wendt, 1972; Ulrich, 1983). In addition, built
scenes with natural elements are generally preferred over built scenes without
natural elements (Herzog, 1989; Kaplan, 1983; Sheets & Manzer, 1991), while the
(suggested) presence of human influences in nature scenes generally has
negative effects on preferences for these scenes (Hodgson & Thayer, 1980; Hull
& Bishop, 1988; Zube, Pitt, & Anderson, 1975). Recent findings indicate that
positive responses to nature extend well beyond the domain of aesthetics.
There is now a growing body of evidence that natural scenes possess
physiological and psychological restorative powers. Contact with nature has
been found to promote restoration from psychophysical stress (Ulrich, 1979,
1981; Ulrich et al., 1991) and mental fatigue (Hartig et al., 1991; Kaplan &
Talbot, 1983)

The Consensus Assumption

The accumulation of evidence favoring a positive response to

                                                
1 This chapter is based on Van den Berg, Vlek, & Coeterier (1998). A Dutch version of this article
was published in Van den Berg, Coeterier, & Vlek (1996).
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naturalness has encouraged the widespread endorsement of the 'consensus
assumption', i.e., the assumption that similarities in responses to natural scenes
outweigh the differences across individuals, groups and cultures (see, for
example, Daniel, 1990; Daniel & Boster, 1976; Kaplan, 1987; Kaplan & Kaplan,
1989; Wellman & Buhyoff, 1980). The consensus assumption has far-reaching
theoretical and methodological consequences for the area of landscape
evaluation. Most importantly, the consensus assumption has been used as an
argument for the development of general models for predicting and explaining
landscape preferences. Often, these general models have been couched in
evolutionary terms. According to evolutionary theories, people have become
adapted to the natural landscape in which they have lived for thousands of
generations, and this type of landscape is still most preferred and experienced
as beneficial by people today (for reviews, see Hartig & Evans, 1993; Ulrich,
1993).

Despite a large body of positive evidence, the consensus assumption
has not gone unchallenged. Several authors (e.g., Dearden, 1981, 1987; Zube,
1987) have pointed out that much of the evidence in support of consensus
models has been collected under circumstances with a high potential for
consensus. These circumstances typically include both the selection of
homogeneous samples, notably young, white, middle-class university
students, and the selection of uniform landscapes, such as unspectacular nature
scenes containing water elements. Studies that have employed more
heterogeneous samples of respondents and landscapes have indicated that
there may indeed exist important individual differences in perceived
landscape quality in general, and in the relationship between degree of human
influence and perceived quality in particular (Abello & Bernáldez, 1986; Balling
& Falk, 1982; Daniel & Boster, 1976; Dearden, 1984; Gallagher, 1977; González
Bernaldez & Parra, 1979; Kaplan & Herbert, 1987; Kaplan & Kaplan, 1989;
Lyons, 1983; Maciá, 1979; Orland, 1988). For example, González Bernaldez &
Parra (1979) have reported systematic differences in the degree to which
individuals preferred natural as opposed to more humanized landscapes. In
particular, they found that farmers and housewives preferred predictable,
controlled, human-influenced landscapes, while university students preferred
nonpredictable, uncontrolled, challenging landscapes.

Among landscape researchers, doubts about the consensus assumption
often go together with a rejection of evolutionary theories. Alternative
explanations in terms of cultural learning experiences have been offered
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instead. However, individual differences in landscape preferences are not
necessarily at odds with an evolutionary account of landscape evaluation. As
Lyons (1983) has pointed out, individual differences in landscape preferences
can often be explained equally well in terms of general biological or
psychological mechanisms as in terms of specific cultural or individual
learning experiences. For example, the finding that preferences for human-
influenced landscapes such as coniferous forests increase with age (Balling &
Falk, 1982), can be interpreted as evidence for a general mechanism that makes
people prefer the things with which they are familiar, but it can also be
interpreted as evidence that preferences are shaped by specific cultural and
individual experiences.

It should be noted that the debate on the biological or cultural origins
of differences in landscape preferences is not merely academic. The
interpretation of individual differences in terms of general biological
mechanisms or specific cultural mechanisms has important implications for
policy strategies in the area of planned landscape change. If differences
between individuals or groups in the aesthetic evaluation of planned changes
reflect the general influence of familiarity with the existing landscape on
standards of landscape quality, it is likely that these differences will diminish
or disappear once people become familiar with the new landscape. However, if
these differences reflect chronic differences in standards of landscape quality as
a result of specific experiences and interactions with the existing landscape,
then they are unlikely to fade automatically over time (cf. Sell & Zube, 1986).

In an attempt to resolve the conflict between biological and cultural
explanations of human responses to nature, Bourassa (1988, 1990) and Hartig
(1993) have worked towards integrative theoretical frameworks. These authors
have argued that both biological and cultural factors are important
determinants of human-nature transactions. According to Bourassa (1990), these
factors correspond to different modes of perception that co-exist in each human
being. Hartig (1993) has described biological and cultural factors as different
mechanisms for collective adaptation that reflect our gradual transition from
natural to human-made living conditions. Still, both authors have
acknowledged the fact that more empirical research is needed on the relative
importance of biological and cultural factors in aesthetic responses to nature.

Methodological Aspects

Preferably, empirical research on the causes of aesthetic responses to
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landscapes should go beyond the determination of degrees of consensus in
these responses. As discussed previously, the mere detection of individual
differences in itself is not a sufficient reason to reject biological explanations, or
to adopt cultural explanations. In order to be of theoretical and practical
relevance, empirical research should not only provide information on the
relative occurrence of individual differences in aesthetic responses, but also on
the determinants of these differences in terms of landscape characteristics,
individual background variables, and characteristics of the judgmental context.

Until recently, research on individual differences in landscape
evaluation was seriously hindered by a lack of powerful, reliable methods to
study these differences. Standard statistical techniques for the assessment of
relationships between aesthetic responses and landscape characteristics, such
as aggregate Ordinary Least Squares (OLS) regression analysis, are based on
the assumption that individual variation is negligible (see also Hull & Stuart,
1992). Hence, these techniques are by definition inappropriate to studies of
individual differences in landscape evaluation. Researchers who want to
include individual variation in their statistical analyses usually rely on
(combinations of) multidimensional techniques like cluster analysis, factor
analysis, or multidimensional scaling techniques (see Fenton, 1985; DeLucio &
Mugica, 1994; Ruiz & Ruiz, 1989, for examples of applications of these
techniques). However, these techniques have many disadvantages as compared
to standard techniques that are appropriate in consensus situations.
Multidimensional techniques are not only more difficult in their application
than unidimensional techniques, the interpretation of results, especially as
regards the role of landscape characteristics, is also less straightforward and
more subjective. Thus, many landscape researchers are facing the dilemma of
choosing between complex and subjective techniques that do justice to
individual differences, or simple techniques that provide straight answers but
ignore these differences. The need to justify the latter choice may well
constitute an important implicit factor in the reluctance of many authors to
reject the consensus assumption.

Current developments in statistical theory provide new ways for
solving this methodological dilemma. These developments have yielded a new
set of 'multilevel methods', that permit the reliable estimation of relationships
between landscape characteristics and ratings of aesthetic quality while taking
into account individual variations in these relationships (for a general
introduction into these methods, see Bryk & Raudenbush, 1992; see also
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Levine, 1994, 1996, for a discussion of multilevel methods in environmental
psychology). Although they are not (yet) as user-friendly as the standard
techniques, multilevel methods yield outcomes that are very much comparable
to the outcomes of ordinary regression analyses. Besides providing information
concerning the amount of individual variation in effects of landscape
characteristics on aesthetic preferences, multilevel methods also permit the
estimation of cross-level interactions between landscape characteristics and
individual variables, thereby offering excellent new possibilities for research
on individual differences in environmental perception and evaluation.
Research findings by Gallagher (1977) may serve to illustrate these new
possibilities. Gallagher has found that apartment dwellers, homeowners and
employees of a commercial facility differed in their appreciation of
'naturalness' (the unmanaged appearance) of nearby prairie scenes. Naturalness
was a positive predictor of preference for apartment dwellers, r = .49, while it
was a negative predictor for homeowners, r = -.56, and employees, r = -.39.
Multilevel analysis may aid the interpretation of results such as these by
providing information concerning the statistical significance of differences in
the effects of naturalness between the groups. In addition, multilevel analysis
makes it possible to perform covariance analysis to investigate the influence of
individual characteristics, such as socioeconomic status, on the occurrence of
group differences in the appreciation of naturalness.

The Present Research and Hypotheses

In the present study, the multilevel method was used to study group
differences in the aesthetic evaluation of natural landscapes. The specific
natural landscapes studied represented plans for nature development in a rural
area in the northern part of The Netherlands. These plans were part of the
recently adopted Dutch policy strategy to protect and enhance biodiversity by
creating a National Ecological Network (cf. Ministry of Agriculture, Nature
Management, and Fisheries, 1996; see also Jongman, 1995). 

Three different groups were distinguished: (a) farmers, (b) residents
(nonfarmers), and (c) visitors. These groups differed with regard to their main
activities in the area (farming, living and cycling respectively) as well as in their
degree of familiarity with the area. All respondents, as well as a group of
experts on the topic of nature development, rated the existing landscape, and
computer simulations of the plans for nature development, on two different
types of landscape characteristics: (a) physical characteristics related to the
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degree of human influence, and (b) spatial configuration characteristics derived
from the model of landscape preferences developed by the Kaplans and their
associates (Kaplan & Kaplan, 1982; Kaplan et al. 1972). See Table 1 below for an
overview of landscape characteristics and corresponding measurement scales.

Table 1

Overview of Landscape Characteristics, and Corresponding Questions and Scales
Variable Question and Scale

Criterion variable
Beauty How beautiful do you find this landscape? (ugly - beautiful)
Variables measuring human influence
Roughness
Cultivatedness

Wetness
Biodiversity

How rough do you find this landscape? (not rough - rough)
How well-cared-for do you find this landscape? (not well-cared-
for - well-cared-for)
How wet do you find this landscape? (dry - wet)
Do you think there are many different types of animals and plants
in this landscape? (few - many)

Spatial configuration characteristics
Complexity
Mystery

Coherence

How varied do you find this landscape? (not varied - varied)
Do you find this landscape interesting to explore further? (not
interesting - interesting)
Do you think the elements in this landscape fit together well?
(badly - very well)

Note. Questions were translated from Dutch. Legibility, the fourth spatial configuration
characteristics from the Kaplans' model, and generally found to be the weakest of the
four predictors (see Kaplan & Kaplan, 1989) was not included in the present study to
restrict the length of the questionnaire. All characteristics were measured on 7-point
scales.

The main purpose of this study was to describe and explain possible
differences between the user groups in the relationships between landscape
characteristics and aesthetic evaluations. On the basis of previous research (e.g.,
Daniel & Boster, 1976; González Bernaldez & Parra, 1979; Yu, 1995) it was
hypothesized that farmers would prefer landscapes with a high degree of
human influence, while residents and visitors would prefer landscapes with a
low degree of human influence. A secondary purpose of the study was to
demonstrate the use of multilevel methods in landscape research.
'Cultivatedness', or the degree to which is a landscape is perceived as well-
cared-for, was selected as a predictor variable in a detailed illustration of
multilevel analysis.
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Method
Study Area

The study area was the area of 'Duurswold', situated in the northern
part of The Netherlands. At the time of the study, this area had been designated
by the Dutch Government as a nature development area, but the plans for
nature development were still in a preparatory phase. The actual
implementation of the plans was scheduled for the year 2000. For the most part,
the area of 'Duurswold' was a typically Dutch agrarian area, very flat and
drained by means of several pumping stations. The rural activities in the area
included both livestock raising and agriculture. Part of the area, 580 hectare,
already consisted of nature reserves. The planned nature development covered
another 1130 hectare. The physical circumstances in the area were especially
appropriate for the development of wetlands. However, in the period of
interviewing, a preferred nature development plan had not yet been selected.

Stimuli

The stimulus set consisted of six large-sized color pictures (28 cm x 19
cm); one photo of the existing landscape, and five computer-made simulations
of possible nature development plans in this landscape (Figures 1A-F). The
existing landscape shown in the photo was typical for the area and contained
distinctive marks that would facilitate recognition. In preparing the
simulations, criteria were physical attainability and relevance to the national
ecological network plans. The simulations included two representations of a
swamp (an open and a half-open variant), a rough field, a forest, and a stretch
of water. Special care was taken that the simulations would not differ in
photographic quality.
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Figure 1a    The existing agrarian landscape.

Figure 1b    Computer simulation of rough field.

Questionnaire

The first part of the questionnaire consisted of questions about the six
photos. Respondents were first asked whether they recognized the spot where
the photo of the current situation was made, and if they did not, this
information was supplied by the interviewer. Subsequently, respondents
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Figure 1c   Computer simulation of plan for development of open swamp.

Figure 1d   Computer simulation of plan for development of half-open swamp

ranked the six photos according to their overall preference, and they rated the
landscapes on perceived beauty and seven additional landscape characteristics
(see Table 1). Four of these characteristics, i.e., biodiversity, cultivatedness,
roughness, and wetness, were physical characteristics selected because of their
relevance to nature development. In The Netherlands, nature
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Figure 1e    Computer simulation of plan for development of forest.

Figure 1f    Computer simulation of plan for development of stretch of water.

development typically involves an increase in biodiversity, wetness, and
roughness of the present landscape, and a decrease in cultivatedness. The other
three characteristics, i.e., complexity, mystery and coherence, were spatial
configuration characteristics from the Kaplans' model (1989). These variables
were included because they are generally considered to be of central
importance to the aesthetic evaluation of natural landscapes, including
individual differences in these evaluations (cf. Kaplan & Kaplan, 1989). After
they had completed the ratings, respondents re asked to describe the
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landscapes of their first and last choice.
The second part of the questionnaire consisted of questions about the

area of Duurswold. Respondents filled out a separate 'knowledge
questionnaire' consisting of nine items. The last part of the questionnaire
consisted of questions about characteristics of the respondents, including
questions about their familiarity with the area.

Respondents and Procedure

A total of 96 respondents filled out the questionnaire: 28 farmers (19
males and 9 females; mean age 49 years), 28 residents (12 males and 16 females;
mean age 41 years), 28 visitors (15 males and 13 females; mean age 45 years)
and 12 experts (12 males; mean age 48 years). All respondents participated
voluntarily. Farmers and residents were informed about the research by means
of letters, which were randomly delivered in the various parts of the area.
Following these letters, they were called by telephone and requested to
participate. The total positive response to these calls was 57%. Visitors all lived
outside the area, and were recruited by means of advertisements in local
newspapers, and calls on the local radio. All visitors regularly visited the area
to engage in cycling activities. The experts had a background in ecology,
geography, or related disciplines, and they were all actively involved in the
preparation of the plans for the area.

Interviews were carried out individually. In a few cases, two
respondents from one household were simultaneously interviewed by two
interviewers in separate rooms. At the beginning of the interview, the
interviewer gave a short introduction on the purpose of the interview, and
provided some basic information about the nature development plans in the
area. All questions were read aloud by the interviewer, except for the
knowledge questionnaire, which was filled out by the respondents themselves.
Respondents read along with the interviewer by means of a small booklet
containing the questions and their possible answers. The average time for
completing the interviews was around one and a half hour.

Data Analysis

Two different statistical packages were used to analyze the data.
Analyses of variance (MANOVA) were performed with the standard SPSSX
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package. Regression analyses were performed with the multilevel program
MLn (Woodhouse, 1995)2. The main reason for using the multilevel program
instead of the standard OLS-regression procedure from the SPSSX package was
that the multilevel program more adequately takes into account the hierarchical
structure of the data. Generally, multilevel analysis provides better estimates in
answer to simple questions for which ordinary regression analysis is
commonly used and in addition allows more complex questions to be
addressed.
 In MLn, a two-level regression model was specified with the users'
individual beauty ratings as the dependent variable. Predictor variables (i.e.,
landscape characteristics and individual characteristics) were added to the
basic model in a stepwise manner. For ease of presentation, scores of
continuous predictor variables were centered (i.e., put in deviation score form
so that their mean is zero). Effects of categorical predictor variables (e.g., user
group, gender) and interaction effects between categorical and continuous
predictor variables were obtained by means of dummy-coding.

Generally, in multilevel analysis, effects of predictor variables are
modeled as both fixed and random effects. The modeling of fixed effects is
comparable to the derivation of regression weights in ordinary regression
analysis. Random effects provide estimates of the variation in fixed effects
between individuals ('level-2 variation') and within individuals ('level-1
variation'). Significance of effects was tested by means of the likelihood ratio
test. This test uses the difference between two model fits as a test statistic. The
difference in modelfit (represented by the decrease in deviance) follows a
chi-square distribution, with the number of added parameters as degrees of
freedom.

Results
Comparison of respondents' preference rankings with their beauty

ratings yielded similar patterns of results. The overall correlation between
preference rankings and beauty rankings was 0.71; 87% of the respondents
rated the most preferred landscape as most beautiful. Because of their better
statistical properties, beauty ratings were chosen as a measure of aesthetic

                                                
2 It should be noted that the MLn program also includes possibilities for analysis of variance.
However, to avoid unnecessary complexity of results, we chose to use standard SPSSX procedures
instead.
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quality instead of preference ranks.

Table 2

Mean Beauty Ratings as a Function of User Group and Landscapes, Standard
Deviations In Parentheses

Landscape
Residents
(n =28)

Visitors
(n =28)

Farmers
(n = 28)

A: agrarian landscape (existing) 4.68a (1.61) 3.82a (1.74) 5.82b (1.12)
B: rough field (plan) 5.07a (1.68) 4.36ab (1.52) 3.46b (1.84)

C: open swamp (plan) 5.86a (1.21) 5.54a (1.20) 3.75b (1.90)
D: half-open swamp (plan) 6.50a (0.79) 6.04a (1.11) 4.71b (1.90)
E: forest (plan) 4.64a (1.70) 3.79a (1.60) 5.57b (1.57)
F: stretch of water (plan) 4.53ab (1.90) 5.25a (1.11) 3.71b (1.94)

Note. See Figures 1A-1F for depictions of the landscapes; means with unequal superscripts
differ per row at p < .05; scale range 1-7.

Table 2 provides an overview of the mean beauty ratings for the six
landscapes in each user group. A 3 (User Group: Farmers, Residents, Visitors) x
5 (Landscapes: 1A-1F) mixed MANOVA with repeated measures on the second
factor revealed that farmers' beauty ratings differed significantly from those of
residents, F (5,50) = 8.91, p < .01, and visitors, F (5,50) = 15.83, p < .01, while
differences in beauty ratings between residents and visitors were marginally
significant, F (5,50) = 2.37, p = .05. Inspection of the group differences presented
in Table 2 provides some preliminary support for the hypothesis that farmers,
as compared to residents and cyclists, would have a relatively high
appreciation of human-influenced landscapes. On average, farmers found the
nature development plans less beautiful than the existing agrarian (i.e., human-
influenced) landscape, while residents and visitors found the nature
development plans equally or more beautiful than the existing landscape. Also,
farmers rated plan E, a rather 'cultivated' forest, as the most beautiful of the five
nature development plans, while residents and visitors rated plan D, an
'uncultivated' swamp, as the most beautiful plan.

Thus far, the interpretation of the user-group differences in beauty
ratings has remained rather impressionistic. To further explore the hypothesis
that user groups differ with regard to their appreciation of human influences,
the effects of characteristics measuring the degree of human influences (see
Table 1) on beauty ratings were analyzed by means of multilevel analysis.

The set of predictor variables included four landscape characteristics
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associated with human influence: (a) biodiversity, (b) cultivatedness, (c)
roughness, and (d) wetness. Analysis of respondents' free descriptions of their
most and least preferred landscapes revealed that, of these four characteristics,
cultivatedness, and its counterpart, roughness, were referred to most
frequently. Nearly half (46%) of the respondents mentioned cultivatedness or
roughness in their free descriptions. Because of its clear relevance to the
evaluation of nature development plans, cultivatedness was selected as a
predictor variable to illustrate the details of multilevel analysis. After the
discussion of the effects of cultivatedness, the effects of the other landscape
characteristics will be presented without much elaboration on multilevel-
analysis principles.

Multilevel Analysis of Effects of Cultivatedness on Beauty Ratings

The relationship between cultivatedness and beauty will be estimated
in two different ways. First, the effects of the experts' mean ratings of
cultivatedness (i.e., 'expert-rated cultivatedness') on the individual ratings of
perceived beauty in the three user groups will be estimated. Next, the effects of
the user groups' own mean ratings of cultivatedness (i.e., 'perceived
cultivatedness') on the individual beauty ratings will be estimated.

Table 3

Means and Standard Deviations of Expert Ratings of Cultivatedness as a Function of
Landscape, Standard Deviations in Parentheses.

A
Agrarian

B
Rough field

C
open

swamp

D
half-open

swamp

E
Forest

F
stretch of

water

6.36 (0.67) 3.91 (1.38) 2.82 (1.17) 2.91 (1.38) 5.45 (1.13) 3.18 (1.60)

Note. See Figures 1A-1F for depictions of the landscapes; scale range 1-7.

Expert-rated Cultivatedness
The mean expert ratings of cultivatedness for each landscape are given

in Table 3. According to the experts, all five nature development plans
constituted a significant decrease in cultivatedness of the existing landscape,
with the open swamp (plan C) as the least cultivated alternative.

As a first, exploratory, step in the analysis of the effects of expert-rated
cultivatedness on perceived beauty, the MLn program was used to produce a
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graphical representation of the OLS-regression lines for each of the 84
respondents (Figure 2). The dispersion of regression lines in Figure 2 suggests
that there existed a considerable amount of interindividual variation in the
appreciation of expert-rated cultivatedness. It should be noted, however, that
the actual variation between individuals may be less than suggested by the
dispersion of regression lines in Figure 2. Because each individual regression
line is based on the data from only one individual, the estimation of regression
coefficients is not very precise. In a multilevel analysis, the data from all the
other respondents in the sample are used to estimate the regression
coefficients, which makes the estimates more accurate than those from OLS
regression.

Figure 2.
OLS relationships between expert-rated cultivatedness and beauty for each of the 84

respondents.

Cultivatedness (expert ratings)

Be
au

ty
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Table 4

Multilevel Models of the Effects of Experts' Ratings of Cultivatedness on Perceived
Beauty

Model 1 Model 2

Fixed Random Effect Fixed Random Effect

Parameter Effect Level 2 Level 1 Effect Level 2 Level 1

Intercept
Residents
Visitors
Farmers

Cultivatedness
Residents
Visitors
Farmers

Intercept/cultivatedness

5.23

4.87

4.42

-0.20

0.32

0.27

0.07

2.00

1.54
3.32

5.21

4.80

4.51

-0.35

-0.62

0.60

0.32

0.06

0.05

1.98

1.59

3.13

Modelfit (deviance) 1941.22 1887.91

Note. Estimates are unstandardized; estimates printed in bold-faced type are significant at p
< .05.

Table 4 presents an overview of the results of the multilevel analysis of
the effects of expert-rated cultivatedness on the users' individual beauty
ratings. Inspection of the fixed effects in Model 1 shows that expert-rated culti-
vatedness had, on average, a significant negative effect of -0.20 on perceived
beauty. However, the random effect of expert-rated cultivatedness indicates
that averaging is not appropriate for these data. This random effect confirms
what has already been graphically illustrated in Figure 2, namely that the
slopes of the regression of beauty ratings on expert-rated cultivatedness
differed significantly across individuals. In this case, averaging the beauty
ratings across individuals will result in a substantial loss of variance.

 In Model 1, the fixed effects of the intercept are (approximately) equal
to the average beauty rating in each user group3. The random effect of the
intercept at level two indicates that the average beauty rating varied
significantly across respondents. Because the amount of between-individuals

                                                
3 Another possible way to model level-2 variance would be to estimate the variance in individual
beauty ratings for each separate landscape ('fixed occasions model'). Although such a model
would represent the data more accurately than a random intercept model, it has the disadvantage
that random effects of predictor variables can no longer be estimated (because all the variance is
already accounted for). 
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variation was about the same in the three user groups, it was not necessary to
derive separate level-two variances for each group. The random effects of the
intercept at level one provide an estimate of the within-individuals variation of
the respondents' actual beauty ratings around their predicted individual
means. This estimate includes both between-landscape variance and residual
variance. Inspections of the random effects of the intercept at level one indicates
that within-individuals variation was larger in the farmers' group than in the
other two groups.

Figure 3a

Standardized effects of expert-rated cultivatedness on landscape beauty.

Whenever a randomly varying slope of a predictor variable is found it
is useful to search for individual characteristics that may explain (part of) the
individual differences in weights attached to the predictor variable. For the
present sample, the most salient difference between the respondents concerns
their background as a resident, visitor or farmer. The results of the analysis of
user-group differences in the effect of expert-rated cultivatedness are presented
in Model 2 (Table 4). Inspection of the fixed effects in Model 2 reveals a
significant interaction effect between user group and expert-rated
cultivatedness on perceived beauty. This interaction effect is graphically
illustrated in Figure 3A. In the group of visitors, expert-rated cultivatedness
had a strong negative effect on the beauty ratings. The effect of expert-rated
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cultivatedness was significantly less negative in the group of residents, while it
was significantly more positive in the group of farmers. In Table 4, the large
difference in deviance between Model 2 and Model 1 indicates that the
interaction between user group and expert-rated cultivatedness was
multivariately significant, χ2 (2) = 53.31, p < .01.

Inspection of the random effects in Model 2 reveals that the random
effect of cultivatedness was no longer significant when the interaction effect
between user group and expert-rated cultivatedness was included in the
model. Thus, the individual differences in the regression weights of expert-
rated cultivatedness can be explained by the fact that respondents with a
farming background weighed expert-rated cultivatedness positively, while
respondents with a nonfarming background, especially visitors, weighed
expert-rated cultivatedness negatively.

Figure 3b

 Standardized effects of perceived cultivatedness on landscape beauty

Perceived Cultivatedness
So far, the multilevel results seem to provide further support for the

hypothesis that farmers, as compared to residents and visitors, would have a
high preference for human-influenced landscapes. However, the positive
relationship between expert-rated cultivatedness and beauty in the farmers'
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group should be interpreted with caution. This positive relationship may be
interpreted in two ways. First, it is possible that according to farmers,
cultivatedness does indeed contribute positively to landscape beauty. Second,
because expert ratings of cultivatedness were used as a predictor variable, the
negative relationship may reflect a difference in the perception or 'meaning' of
cultivatedness between farmers and experts. This latter possibility was
examined by using the user group means of cultivatedness as a predictor of
perceived beauty instead of experts' ratings.

Table 5

Multilevel Models of the Effects of User Groups' Mean Ratings of Cultivatedness  on
Perceived Beauty

Model 3 Model 4

Fixed Random Effect Fixed Random Effect

Parameter Effect Lev 2 Lev 1 Effect Lev 2 Lev 1

Intercept
Residents
Visitors
Farmers

Cultivatedness
Residents
Visitors
Farmers

Education level
Gender
Familiarity

Cultivatedness x educ.. level
Cultivatedness x gender
Cultivatedness x familiarity

Intercept/cultivatedness

5.22

4.80

4.51

-0.53

-0.83

0.47

0.33

0.17

0.04

2.02

1.47

2.69

5.00

4.60

4.38

-0.18

-0.42

0.52

0.14
0.23
0.00

-0.48
-0.12
0.00

0.32

0.15

0.05

1.98

1.46

2.71

Modelfit (deviance) 1877.99 1869.09

Note. Estimates are unstandardized; estimates printed in bold-faced type are significant at p
< .05

As can be seen in Table 5, Model 3, the positive relationship between
cultivatedness and beauty in the farmers' group was also found when farmers'
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own cultivatedness ratings were used as a predictor variable. The interaction
effect between user group and perceived cultivatedness on perceived beauty is
graphically illustrated in Figure 3B. A comparison of Figure 3B with Figure 3A
shows that the effects of perceived cultivatedness on the beauty ratings of the
visitors, residents, and farmers, are similar to the effects of expert-rated
cultivatedness. The significant random effect of cultivatedness in Model 3
indicates that the relationship between perceived cultivatedness and perceived
beauty was not exclusively determined by user group membership. There may
be other variables that influence this relationship as well.

Now that it has been established that the user-group differences in the
relationship between cultivatedness and beauty reflect genuine differences in
the appreciation of cultivatedness between farmers and nonfarmers, the
question may be raised how these differences can be explained. A comparison
of the compositions of the three user groups shows that the farmers differed in
several respects from residents and visitors. Most importantly, farmers had
spent a greater part of their life in the area than the residents and visitors, there
were relatively more male respondents in the farmers' group, and also there
were relatively few farmers with an academic level of education. Therefore, it is
possible that the farmers' positive evaluation of perceived cultivatedness was
not the result of specific farming experiences, but of more general effects of
these individual background variables.

To examine the influence of background variables, the interaction
effect between user group and perceived cultivatedness on perceived beauty
was determined while controlling for the influences of familiarity (measured by
the percentage of lifetime spent in the area), gender (0 = male; 1 = female) and
education level (0 = nonacademic; 1 = academic). The results of this analysis
are presented in Model 4 (Table 5). Inspection of the fixed effects in Model 4
reveals a significant interaction effect between education level and perceived
cultivatedness. The estimated relationship between perceived cultivatedness
and beauty was significantly more positive for nonacademics than for
academics. In Model 4, the fixed effects of cultivatedness may be interpreted as
(approximately) the fixed effects of cultivatedness for respondents without an
academic background. Comparison of these effects with the fixed effects of
cultivatedness in Model 3 shows that user-group differences in the effect of
cultivatedness became smaller when groups were comparable with regard to
their educational background. Multivariately, the interaction effect between
user group and perceived cultivatedness was reduced from a χ2 of 47.08 to a χ2
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of 23.03 when it was determined while controlling for the effects of education
level. Thus, part of the user-group differences in the appreciation of perceived
cultivatedness may be attributed to differences in education level between the
groups. The interaction effects between perceived cultivatedness and the other
three background variables, including familiarity4, were not significant.

Table 6

Standardized Fixed Effects of Landscape Characteristics (Expert Ratings and User
Group's Own Ratings) on Beauty Ratings in the Three User Groups.

Group

Predictor Predictor
rated by

Residents Visitors Farmers

Cultivatedness Experts -0.25a -0.44b 0.42c

User group -0.38a -0.60a 0.34b

Roughness Experts 0.29a 0.43b -0.35c

User group 0.44a 0.48a -0.37b

Wetness Experts 0.19a 0.44b -0.36c

User group 0.14a 0.42b -0.36c

Biodiversity Experts 0.26a 0.39a -0.26b

User group 0.34 0.32 0.18
Complexity Experts 0.31a 0.37a -0.06b

User group 0.35 0.38 0.51
Coherence Experts 0.29a 0.47b -0.32c

User group 0.32a 0.69b 0.41a

Mystery Experts 0.28a 0.45b -0.28c

User group 0.50 0.38 0.54

Note. Effects are standardized by multiplying the unstandardized effects with {sd(X)/sd(Y)};
effects with unequal superscripts differ per row at p <. 05.

Effects of Other Landscape Characteristics on Beauty Ratings

 The effects of the other landscape characteristics on perceived
landscape beauty were estimated in a manner similar to the estimation of the
effects of expert-rated and perceived cultivatedness on perceived beauty (cf.
Table 4, Model 2 and Table 5, Model 3). Separate multilevel analyses were

                                                
4 Similar (nonsignificant) effects were found for other indicators of familiarity, such as attachment
to the existing landscape, knowledge of the area and recognition of the photo of the existing
landscape.
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carried out for each landscape characteristic. For the present set of only six
landscapes, it was not feasible to estimate the partial effects of the landscape
characteristics. Table 6 provides an overview of the standardized fixed effects
of all seven landscape characteristics on beauty ratings in each group.

As can be seen in Table 6, the effects of roughness and wetness on
perceived beauty were, like the effects of cultivatedness (Figures 3A and 3B),
not dependent on whether ratings on these characteristics were provided by
experts or by the user groups themselves. This finding indicates that
perceptions of these characteristics were similar for experts and user groups.
The evaluation of roughness and wetness was, however, very different across
user groups. Beauty ratings of residents and visitors were positively related to
roughness and wetness, while beauty ratings of farmers were negatively
related to roughness and wetness. These results provide further support for the
hypothesis that farmers would prefer landscapes with a high degree of human
influence, while residents and visitors would prefer landscapes with a low
degree of human influence. In addition, the results in Table 6 show that visiting
cyclists, as compared to residents, generally evaluated perceived wetness more
positively.

The effects of biodiversity and the three variables from the model of
the Kaplans, i.e., complexity, coherence, and mystery, were different
depending on whether expert ratings or user groups' own ratings on these
characteristics were used as predictors. When expert ratings on these
characteristics were used as predictor variables, positive effects on beauty
ratings were found within the groups of residents and visitors, while negative
(or nonsignificant) effects were found within the group of farmers. However,
when the user groups' mean ratings on these characteristics were used as
predictor variables, effects were positive within each group (see Figures 4B and
4C). Thus, although biodiversity, complexity, coherence, and mystery were
powerful predictors of beauty ratings, perceptions of these characteristics
differed considerably between experts and users, especially between experts
and farmers.
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Figure 4a

Standardized effects of expert-rated biodiversity on landscape beauty.

Figure 4b

Standardized effects of perceived biodiversity on landscape beauty.
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Discussion
The present research has used a multilevel approach to study group

differences in perceived beauty of six landscapes, including one agrarian
landscape and five plans for nature development in this landscape. The results
demonstrate statistically reliable differences in beauty ratings between user
groups. First, farmers gave higher beauty ratings to the existing agrarian
landscape than residents and visitors. This finding parallels findings of other
studies, in which farmers were also found to be a very distinctive group, with a
relatively high appreciation of farmland scenes (e.g., Daniel & Boster, 1976;
Porter, 1987). Furthermore, farmers rated a plan to develop a forest as the most
beautiful plan, while the other groups rated this plan among the least beautiful
plans. Beauty ratings of residents and visitors were found to be fairly similar.
In both groups, plans for the development of swamps received the highest
beauty ratings. In a study on the evaluation of paintings of planned landscape
changes (including a plan to restore wilderness) in the Yorkshire Dales in
Britain, Willis and Garrod (1992) also reported similarities in preferences
between residents and visitors. However, Willis and Garrod found an
overwhelming preference for today's landscape, while the present study
revealed a tendency of residents and visitors to depreciate the existing
landscape. Willis and Garrod (1992) interpreted their results as a demonstration
of the so-called 'status quo bias', a psychological tendency to
disproportionately favor the status quo (Samuelson & Zeckhauser, 1988). The
results of the present study show that this tendency, if at all present, does not
prevent people from favoring certain plans over the status quo.
 Multilevel analysis of the relationships between landscape
characteristics and perceived beauty revealed important differences between
the user groups in the appreciation of perceived cultivatedness, roughness and
wetness. Beauty ratings of residents and visitors were negatively related to
perceived cultivatedness, and positively related to perceived wetness and
perceived roughness, while beauty ratings of farmers were positively related to
perceived cultivatedness, and negatively to perceived wetness and perceived
roughness. To the Dutch, who live in a country which is to a large part situated
below sea-level, wetness is an important indicator of the absence of human
influence. Therefore, the present findings support the hypothesis that farmers
differ from other user groups with regard to their appreciation of spontaneous
(rough, uncultivated, wet) nature as opposed to human-influenced (not rough,
cultivated, dry) nature, as has previously been suggested by González
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Bernaldez & Parra (1979).
Because the present study was concerned with the evaluation of

planned changes, the finding that farmers differed from other groups with
regard to their appreciation of spontaneous as opposed to human-influenced
nature does not necessarily imply the existence of chronic differences in
standards of landscape quality between farmers and other user groups. First, as
discussed in the introduction, the user-group differences in beauty ratings may
reflect temporary, nonspecific effects of familiarity. The farmers' familiarity
with the area may have induced a positive evaluation of the status quo, and a
less favorable evaluation of landscapes that are very dissimilar to the status
quo (i.e., the swamps and the stretch of water). Covariance analyses of the
effects of individual background variables, however, did not provide support
for this explanation. The results of these analyses showed that familiarity
(measured by variables such as percentage of lifetime spent in the area, self-
reported attachment to the area, knowledge of the area, and recognition of the
photo of the existing landscape) did not influence the evaluation of perceived
cultivatedness. Education level, on the other hand, was found to be an
important moderator of the effect of perceived cultivatedness on perceived
beauty. The positive relationship between perceived cultivatedness and
perceived beauty was stronger for residents and visitors with an academic level
of education than for residents and visitors without an academic background.
Thus, the results of the analyses of covariance indicate that education level, a
relatively stable individual characteristic, is a more important factor in the
occurrence of user-group differences in the evaluation of perceived
cultivatedness than familiarity with the existing landscape.

Second, economic interests may have prompted a strategic bias in the
responding, especially within the farmers' group. For many of the farmers, the
existing agrarian landscape represented their main source of income. Selling
land for the sake of nature development may not have seemed a profitable
option. Unfortunately, data on the financial consequences of the nature
development plans for the farmers could not be collected for privacy reasons,
which made it impossible to control for the influence of this variable on
perceived beauty. By having people evaluate landscapes that are not directly
personally or economically relevant to them, future work may shed more light
on the role of strategic response bias in group differences in the evaluation of
natural landscapes.

The finding that familiarity (and probably also strategic response bias)
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were not important factors in the occurrence of user-group differences in the
evaluation of uncultivated, rough nature development plans has important
implications for policy strategies regarding resistance to planned landscape
changes. It suggests that farmers' negative evaluations of uncultivated natural
landscapes plan should be taken seriously because they are the result of
relatively 'fixed' standards of landscape quality, which will not be
automatically adjusted once the farmers become familiar with rough
landscapes. The implications of the present findings for the theoretical debate
on the biological or cultural origins of landscape evaluations are, however, less
straightforward. Because the user groups were self-selected, it is possible that
stable differences in perceived landscape quality between the groups were not
the result of specific cultural experiences, but of inherited traits that motivated
group members to become a member of the group in the first place.

Besides differences in the evaluation of nature development plans
between farmers and other groups, the results of the present study also
revealed some unexpected differences in perceptions of these plans between
farmers on the one hand, and experts, residents, and visitors on the other hand.
Expert ratings on biodiversity and the spatial configuration characteristics
complexity, coherence and mystery, were negatively related to farmers' beauty
ratings, while they were positively related to residents' and visitors' beauty
ratings. However, when the user groups' own ratings were used as predictor
variables, effects of these characteristics were positive within each user group.
Thus, all respondents perceived a beautiful landscape as varied, coherent,
mysterious and biodiverse, but farmers' perceptions of these characteristics
were different from perceptions of experts, residents and visitors. This finding
points to a general, evaluative factor behind these characteristics.

Recently, Parsons (1995) has stressed the need for more research on
possible conflicts between environmental aesthetics and ecological
sustainability. The results of the present study suggest that a farming
background may be an important moderating factor in the occurrence of these
conflicts. Beauty ratings of residents and visitors were positively related to
expert ratings on typical characteristics of ecologically sustainable landscapes,
i.e., biodiversity, roughness, uncultivatedness, and wetness, while farmers'
beauty ratings were negatively related to expert ratings on these characteristics.
These results point to an incompatibility between farmers' aesthetic preferences
and ecological sustainability. However, as farmers' perceptions of biodiversity
were found to differ from experts' perceptions, such a conclusion should be
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drawn with caution in order to prevent miscommunications between policy
makers and farmers. Policy makers may interpret farmers' depreciation of
nature development plans as an indication that they are against safeguarding
and improving ecological sustainability, while farmers themselves may be
convinced that their preferences correspond with ecological criteria. To avoid
such misunderstandings, it is recommendable that differences in definitions of
ecological values are explicitly described and acknowledged (cf. Lamb &
Purcell, 1990). In doing so, all parties involved should be aware that there may
be an important aesthetic component in their ecological criteria (Johnson, 1995).
For nature development policy to be successful, different aesthetic interests
must be carefully assessed and weighted appropriately.



Chapter 3

The Influence of Planned-Change Context on the
Evaluation of Natural Landscapes1

The prediction of the scenic consequences of alternative management plans is
an important element in every land-use planning procedure (Daniel and
Schroeder, 1979). Preferably, predictions of scenic consequences should be
based on scenic-beauty judgments of those who are most affected by the
planned changes: residents, visitors and other local interest groups.
Unfortunately, judgments of these groups often appear to be biased by
contextual influences. Studies in the field of landscape aesthetics have shown
that residents and visitors frequently reject planned changes in favor of the
existing landscape (cf. Sell and Zube, 1986; Staats and Van de Wardt, 1990;
Willis and Garrod, 1992). Although there is no conclusive evidence that
rejections of planned changes by local interest groups are context-induced, it
seems likely that evaluations of planned changes at least partly reflect a
resistance to change in general instead of a resistance to the specific contents of
the planned change.

In the present study, effects of experimentally manipulated planned-
change context were studied with regard to the evaluation of nature
development plans. The latter were thought to be relevant because, in The
Netherlands, nature development is becoming an increasingly important
instrument in policy strategies aimed at protecting and enhancing biodiversity
(cf. Ministry of Agriculture, Nature Management, and Fisheries, 1996). The first
objective was to examine whether planned-change context may exert an
independent influence on evaluations of natural landscapes. A second
objective was to investigate how planned-change context, provided it exerts an
effect, affects evaluations of natural landscapes.

Contextual Influences on Landscape Evaluations

Research on environmental aesthetics has shown that landscape
evaluations may be affected by various contextual influences. For example, in
an early study, Simpson et al. (1976) demonstrated that managed forest areas

                                                
1 This chapter is based on Van den Berg & Vlek (1998). A Dutch report of this study was published
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were evaluated more favorably when the presentation of these landscapes was
preceded by a persuasive message citing the ecological benefits from forest-
management techniques. In a similar vein, Hodgson and Thayer (1980)
demonstrated that natural landscapes were evaluated less favorably when they
were presented with labels implying human influence. Other studies have
shown that landscape evaluations may also be influenced by less conspicuous
contextual variables, such as the attractiveness of the landscapes that are
presented alongside with the target landscape, and specific aspects of the
judgmental task, including instructional sets, item order and response scale
formats (Brown and Daniel, 1987; Eiser et al., 1993).

In short, the available evidence indicates that landscape evaluations
are sensitive to many, sometimes very subtle, contextual variations.
Considering that change is a significant factor in the experience of both urban
and rural areas (Sell and Zube, 1986), it seems reasonable to expect that
landscape evaluations will be influenced by this factor. Despite the relevance of
the change context for environmental perception and evaluation, few studies
have explicitly focused on the influence of planned-change context on
landscape evaluations. Moreover, previous studies have typically suffered
from methodological confounds between contextual variables and other
relevant variables such as familiarity or expertise. For instance, one interesting
study by Staats and Van de Wardt (1990) examined the effects of increasing the
scale of a small-scale landscape on the evaluation of that landscape. Three
groups of respondents participated in this study: (a) residents of a small town
near the study area, (b) visitors staying on a camp site close to the area, and (c)
students from a distant town who were unfamiliar with the area. Unlike the
residents and the visitors, the students were not informed about the fact that the
large-scale landscapes depicted possible future alternatives for the existing,
small-scale landscape. The results of this study showed that the residents and
visitors gave higher beauty ratings to the small-scale landscape, and lower
beauty ratings to the large-scale landscapes than the students. Unfortunately,
because the students were also less familiar with the area than the residents
and visitors, it is difficult to determine whether the differences in beauty
ratings between the groups were determined by differences in the respondents'
knowledge about the planned-change status of the large-scale landscapes, or by

                                                                                                                                              
in Van den Berg (1995a).
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differences in respondents' familiarity with the area.

Resistance to Change: A Perceived-Risk Perspective

With regard to the question of how the context of planned change
might affect landscape evaluation, common sense holds that people are
generally averse to planned change, as is implicit in the popular notion of
'resistance to change' (see Wolsink, 1994, for an analysis of the assumptions
underlying lay theories on resistance to planned change; see also Van den Berg,
1995b). Empirical investigations, such as the study by Staats and Van de Wardt
(1990) mentioned earlier, have tended to corroborate this view. Several authors
have tried to explain people's supposed resistance to change by pointing out
that change implies risk (e.g. Schwarz, Wänke, & Bless, 1994; Willis and Garrod,
1992). Research on risky decision making has demonstrated that people are
generally risk averse (see Yates, 1992, for an overview). Importantly, risk
aversion is a function of people's reference point at the time of choice
(Kahneman and Tversky, 1979). Risk aversion is strongest when the status quo
is viewed as a gain situation. In gain situations, people tend to perceive risky
options as threats to the status quo (Highhouse and Yüce, 1996; Lopes, 1986).
Applied to landscape evaluations, planned-change context may transform a
landscape into a risky alternative to the status quo, leading to less favorable
evaluations of the landscape. This effect may be particularly strong for plans in
rural areas, since rural areas are typically associated with important values
such as agricultural productivity and a stable and traditional way of life (cf. Sell
and Zube, 1986; Strumse, 1996).

The foregoing implies that the context of planned change may lead to
more negative evaluations of landscapes that represent planned-changes
because it turns these landscapes into a threat to the status quo. This analysis
suggests that resistance to planned change may be intensified by factors that
increase the perceived threat of planned changes. Clearly, planned changes
may be perceived as more threatening if people are personally affected by the
consequences of the planned changes. Thus, people who are personally
involved with the status quo landscape, for example because they live in it, or
because they use it for recreational activities, can be expected to react more
negatively to planned changes than people who are not personally involved
with the status quo.

Another important determinant of perceived threat may be the degree
of similarity between the status quo and the planned change. More specifically,
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plans that are more dissimilar to the status quo may present a greater threat to
the status quo than plans that involve only a minor change (cf. Willis and
Garrod, 1992). Therefore, factors that determine similarity may influence
perceived threat. Research on landscape evaluation has shown that the
distinction between the natural and the human-influenced is the most
important underlying dimension of judgments of landscape similarity (e.g.,
Ullrich and Ullrich 1976; Ward and Russell, 1981; Wohlwill, 1983; for a review
see Hartig and Evans, 1993). Experts on nature development have also used
degree of human influence as a criterion for distinguishing different types of
natural landscapes. For example, according to the Dutch handbook of target
nature types, natural landscapes may be classified into four broad categories
ranging from approximately natural landscapes with a very low degree of
human influence to more human-influenced natural landscapes that require
regular maintenance (Bal et al., 1996). Because of its influence on perceived
landscape similarity, degree of human influence may moderate negative effects
of planned-change context. For example, if an existing landscape is highly
cultivated - which is typically the case in most nature development locations -
plans to change this landscape into a wild, unmanaged natural area are likely
to be judged more negatively than plans to change this landscape into a more
managed natural area, because the latter are perceived to be more similar to the
existing landscape, and hence, less threatening.

The Present Research and Hypotheses

In the present study, five landscape photographs, depicting one
agrarian landscape and four natural landscapes with varying degrees of human
influence, were either presented as 'five existing Dutch landscapes', or as 'one
existing landscape and four plans for nature development from this landscape'.
Respondents were asked to evaluate the landscapes from a perspective that
matched their own background and interests, i.e., the user perspective of a
rural resident or a cyclist, or the neutral perspective of a nonuser. In line with
the present argument, it was first predicted that planned-change context would
affect evaluations of natural landscapes in a negative way. Second, it was
predicted that negative effects of planned-change context would be stronger if
landscapes were judged from a user perspective than if landscapes were
judged from a neutral perspective. Finally, negative effects of planned-change
context were predicted to be stronger for unmanaged natural landscapes with a
low degree of human influence than for managed natural landscapes with a



The Context of Planned Change                                      51

relatively high degree of human influence.

Method
Respondents

A total of 120 respondents from three different user backgrounds
participated in the experiment: 40 rural residents (26 males and 14 females;
mean age 48 years), 40 recreational cyclists (22 males and 18 females; mean age
33 years), and 40 'nonusers' (24 males and 16 females, mean age 32 years). The
group of rural residents consisted of members of a Rotary Club and their wives
who all lived in small villages in the region where the photo of the agrarian
landscape was taken (Northern Groningen). Recreational cyclists and nonusers
were staff members and other personnel of the University of Groningen,
recruited via e-mail messages on the computer network. All cyclists possessed
a sports bike, and they regularly cycled in various parts of Northern
Groningen. The nonusers did not possess a sports bike, and did not engage in
outdoor recreational activities on a regular basis. All respondents participated
voluntarily and received the Dutch equivalent of about $US8 for participation.

Stimuli

The stimulus set consisted of five photographs; one agrarian
landscape, and four computer-made photographic simulations of natural
landscapes (Figures 1A-E). The photographic simulations were designed in
such a way that they could be realistically presented either as four existing
landscapes, or as four plans for nature development from the agrarian
landscape. The agrarian landscape depicted a flat, cultivated and open
grassland area, typical for the region of Northern-Groningen with which the
rural residents and cyclists were familiar. The simulations included two
unmanaged natural landscapes with a low degree of human influence (a
swamp and a rough field) and two managed natural landscapes with a
relatively high degree of human influence (a riverside landscape and a small
lake). In designing the simulations, special care was taken that the natural
landscapes would not systematically differ with regard to other typical
characteristics of the agrarian landscape, i.e., openness and flatness.
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Figure 1a

Agrarian landscape, presented as existing
landscape in the change condition

Figure 1b Figure 1c

Computer-simulated swamp Computer-simulated riverside landscape

Figure 1d Figure 1e

Computer-simulated small lake Computer-simulated rough field
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All photographs were presented in a fixed order at a size of approximately 20 x
10 cm on a color computer screen.

Design

In each user group, respondents were equally and randomly assigned
to one of two conditions. In the no-change condition, the landscapes were
introduced as 'five different Dutch landscapes'. In this condition, the landscapes
were indicated by letters A to E. In the change condition, the landscapes were
introduced as 'one existing landscape somewhere in the Netherlands and four
plans for nature development from this landscape'. In this condition, the
agrarian landscape was labeled as the 'existing landscape', while the natural
landscapes were labeled as 'plans' (plus index letter). In each condition, the
experimental instructions encouraged the rural residents and cyclists to judge
the landscapes from their own user-perspective.

In order to avoid a confound with familiarity, respondents were not
told where the photograph of the existing agrarian landscape was taken. After
completing the ratings of this landscape, however, they were asked in which of
the twelve Dutch provinces they thought the photograph was taken. Analyses
of these data revealed no differences between the two conditions as regards the
number of respondents that gave the correct answer. Sixty percent of the
respondents in the no-change condition, and sixty-one percent of the
respondents in the change condition recognized the agrarian landscape as a
landscape from the province of Groningen.

Experimental Task and Dependent Variables

All instructions and questions, as well as the photographs, were
presented using an Authorware program for Apple MacIntosh computers. Each
respondent was individually seated behind a computer. The experimental task
consisted of three parts. In order to ensure that there would be no difference
between the conditions with regard to the amount of attention paid to the
landscapes, respondents were first asked to closely examine each landscape
and describe it in their own words. Next, respondents were asked to indicate
their preferences by means of ten paired comparisons between all five
landscapes. The landscape pairs were presented in a fixed order, with the four
pairs containing the agrarian landscape presented first. Following the paired
comparisons, respondents were asked to rate each landscape on several
characteristics, including perceived beauty, degree of human influence,
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openness and flatness. Perceived beauty was measured on a 7-point scale
ranging from 'not at all beautiful' to 'very beautiful'. Perceived degree of human
influence was assessed by asking respondents to indicate, on a 5-point scale,
how 'well-cared-for' the landscapes were. Perceived openness and flatness were
also measured on 5-point scales. The last part of the experiment consisted of
questions about demographic characteristics and manipulation checks.
Inspection of the answers to these manipulation checks revealed that one cyclist
assigned to the change condition had found it 'extremely difficult' to
understand the experimental instructions. The data from this respondent were
removed from the sample.

Table 1

Mean Ratings (1-5) of the Five Landscapes on Degree of Human influence, Openness
and Flatness, Standard deviations in Parentheses.

Landscape

Characteristic A B C D E

Human Influence 3.69a

(.70)
2.83b

(.87)
3.37c

(.79)
3.18c

(.76)
2.75b

(.89)
Openness 4.51a

(.58)
2.68b

(.71)
3.53c

(.66)
2.56b

(.79)
3.40c

(.72)
Flatness 4.65a

(.53)
3.92b

(.58)
2.33c

(.57)
3.56d

(.65)
2.66e

(.85)

Note. See Figures 1A-1E for depictions of the landscapes. Means with unequal superscripts
differ per row at p < .01.

Results
Preliminary Analysis of Landscape Ratings

As can be seen in Table 1, ratings of the agrarian landscape (landscape
A) confirm the description of this landscape as an open and flat landscape with
a high degree of human influence. In addition, the finding that the swamp
(landscape B) and the rough field (landscape E) were judged less human-
influenced than the riverside landscape (landscape C) and the small lake
(landscape D) supports the a-priori distinction of the natural landscapes into
two unmanaged natural landscapes with a relatively low degree of human
influence, and two managed natural landscapes with a relatively high degree of
human influence. The swamp and the rough field did not differ systematically
from the riverside landscape and the small lake with respect to the other two
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typical characteristics of the agrarian landscape, i.e., openness and flatness.

Perceived Landscape Beauty

On average, the four natural landscapes were judged significantly less
beautiful when they were presented as planned changes (m = 5.20) than when
they were presented as existing landscapes (m = 5.47), F(1,117) = 4.0, p < .05. To
investigate the influences of landscape type and user perspective, respondents'
beauty ratings for the four natural landscapes were subjected to a 2 (Context:
Change versus No-Change) x 2 (Landscape Type: Managed versus
Unmanaged) x 2 (Perspective: User versus Nonuser) MANOVA with repeated
measures on the last factor. This analysis revealed that the effect of the change
manipulation on perceived landscape beauty was qualified by a significant
interaction with degree of human influence, F(1,115) = 3.14, p < .05), and by a
marginally significant interaction with user perspective, F(1,115) = 3.33, p =.07.
As can be seen in Table 2, the change manipulation only had a negative effect
on perceived landscape beauty if landscapes were judged from the user
perspective of a rural resident or a cyclist, and if natural landscapes had a low
degree of human influence. Univariately, the change manipulation had
significant negative effects on the cyclists' and rural residents' beauty ratings of
both the swamp and the rough field, all ps < .05. No significant effects of the
change manipulation on perceived beauty were predicted or found for the
agrarian landscape, all ps > .43.

Table 2

Perceived Beauty (Scale Range 1 - 7) of Managed and Unmanaged Natural Landscapes
as a Function of Change Condition and User Perspectives, Standard Deviations in
Parentheses

Managed Landscapes Unmanaged Landscapes

Nonuser Cyclist Resident Nonuser Cyclist Resident

No
Change

5.50
(.95)

5.73
(.66)

5.73
(.60)

5.08
(.99)

5.23a

(.85)
5.58a

(.69)
Change 5.70

(.99)
5.50

(1.08)
5.75
(.80)

5.03
(1.16)

4.47b

(1.05)
4.73b

(1.33)

Note. Means with unequal superscripts differ per column at p < .01.
Paired Comparisons

Relative preferences for the natural landscapes as compared to the
agrarian landscape were not affected by the change manipulation, all ps > .21.
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For example, rural residents chose the agrarian landscape an average number
of 1.2 times out of two comparisons with the swamp and the rough field in the
no-change condition, against 1.3 times in the change condition. Thus, although
the change manipulation reduced the beauty of natural landscapes with a low
degree of cultivation, it did not lead to a rejection of these landscapes in favor
of the existing, agrarian, landscape. Outcomes of paired preference did differ,
however, as a function of judgmental perspective. On average, nonusers chose
the agrarian landscape an average number of 1.0 times out of four paired
comparisons with the natural landscapes, against 1.5 times for the cyclists and
2.0 times for the rural residents, F(2,113) = 5.58, p < .01.

Discussion
The present research examined the influence of experimentally

manipulated planned-change context on evaluations of natural landscapes. As
predicted, planned-change context affected the perceived beauty of natural
landscapes negatively, but only if two conditions were met. First, planned-
change context only led to lower beauty ratings when planned changes were
evaluated from a user perspective. As users are presumably more involved
with the existing landscape, this finding suggests that resistance to change may
occur only if people have a certain minimum level of involvement with the
status quo. Second, planned-change context only led to lower beauty ratings
when planned changes involved the development of unmanaged natural
landscapes with a low a degree of human influence. As the status quo
landscape had a high degree of human influence, this finding suggests that
resistance to change may occur only if planned changes represent a significant
divergence from the status quo.

The negative effects of planned-change context on beauty ratings are
consistent with an explanation of evaluations of planned changes in terms of
risk perceptions (cf. Lopes, 1986). According to this explanation, planned
changes are judged less beautiful because they are perceived as threatening
alternatives to the status quo. Because the present research did not include
measures of risk perceptions, a direct test of the risk perception explanation
was not possible. However, the risk-perception explanation does offer a
parsimonious account for the present findings. First, planned changes should
be evaluated more negatively by those who are involved with the status quo,
as these people are more threatened by the introduction of planned changes.
Consistent with this prediction, only beauty ratings of respondents who judged



The Context of Planned Change                                      57

the landscapes from a user perspective were affected by the change
manipulation. Furthermore, planned changes should be evaluated more
negatively if they imply a major change to the status quo. In line with this
prediction, it was found that only the beauty ratings of unmanaged natural
landscapes were negatively affected by planned-change context. This finding
may be explained by the fact that unmanaged natural landscapes implied a
greater threat to the cultivated existing landscape than more managed natural
landscapes because the former involved a shift from the status quo to a
different category of environmental perception and evaluation. Although the
latter interpretation remains rather speculative, it is difficult to attribute these
findings to other landscape characteristics, as it was found that the two natural
landscapes that were affected by the change manipulation did not differ
systematically from the other two natural landscapes with regard to other
typical characteristics of the agrarian landscape, such as openness and flatness.

Although the present pattern of results is consistent with a risk-
perception explanation, other aspects of planned changes may have
contributed to the negative impact of planned-change context as well. First,
several authors have pointed out that planned changes may invoke negative
reactions because they interfere with people's desire for personal control over
their environment (e.g., Sell and Zube, 1986; Winkel, 1981). Planned landscape
changes are usually imposed by local authorities or other external agencies,
and in many instances, individuals have little control over these changes.
Generally, people find it very unpleasant when they have been deprived of
control over their environment (e.g., Seligman, 1975; Vlek and Stallen, 1981).
Thus, plans for nature development may invoke negative responses because
such plans are at odds with people's desire to exert personal control over their
environment. Although perceived uncontrollability may have played a role in
negative effects of planned-change context found in the present study, it is
difficult to explain the entire pattern of results in terms of perceived
uncontrollability. In particular, the finding that only natural landscapes with a
high degree of human influence were affected by the change context is difficult
to explain in terms of perceived controllability. By systematically manipulating
the perceived controllability of planned changes, future research may provide a
better understanding of the role of perceived controllability in evaluations of
planned changes.

Another aspect of planned changes that may have contributed to
negative effects on perceived landscape beauty is the fact that labeling a
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landscape as a 'nature development plan' implies that the landscape did not
evolve by itself, but was artificially developed by humans. It is well-known
that implied human influence may negatively influence the perceived beauty
of natural landscapes (Hodgson and Thayer, 1980). However, implied human
influence cannot explain why beauty ratings of nonusers were not affected by
planned-change context. Future research may provide more insight into the
role of implied human influence in evaluations of planned changes by
incorporating measures of respondents' perceptions of the naturalness of
natural landscapes.

In the present research, there were strong indications that landscape
preferences were influenced by pre-existing individual differences between
user groups. This finding is consistent with previous findings documenting the
importance of user-group differences in landscape preferences (Daniel &
Boster, 1976; Kaplan & Herbert, 1987; Orland, 1988; see also Chapter 2, 4, and
5). Although a complete discussion of the user-group differences found in the
present study is beyond the scope of this article, the finding that rural residents
displayed relatively high preferences for the agrarian landscape deserves some
comment. Given their rural place of residence, rural residents were probably
highly familiar with agrarian landscapes. Consequently, their high preference
for the agrarian landscape may have reflected a positive effect of familiarity on
landscape evaluations (cf. Dearden, 1984). However, because, in the present
study, place of residence was confounded with other factors, such as
experimental instructions and membership of a Rotary Club, explanations in
terms of variables other than familiarity cannot be completely ruled out.

From a practical perspective, the present findings provide some
empirical evidence for the popular belief that evaluations of planned changes
may be partly context-induced. At the same time, however, the present findings
show that planned-change context, in and of itself, did not cause a rejection of
planned changes in favor of the status quo. The finding that planned-change
context did not affect relative preferences for natural landscapes as compared
to the agrarian landscape may have several causes. First, it is possible that the
experimental manipulation was not strong enough to reverse pre-existing
individual landscape preferences. In general, the level of threat experienced
within the confines of a laboratory situation is probably well below the level of
threat people experience when they are confronted with actual planned
changed in their everyday living or recreational environment. Second, the task
of comparing the landscapes in pairs may have been more difficult than the



The Context of Planned Change                                      59

task of rating the landscapes on perceived beauty ratings. Beauty ratings
involved the evaluation of landscapes on one single dimension, i.e., visual
attractiveness, while the criteria for making paired comparisons were less well-
defined. While making the paired comparisons, respondents may have focused
on other aspects, such as fitness for use and economic or ecological values,
besides visual attractiveness. There exists some evidence that people are more
likely to correct for possible contextual influences when the evaluative task is
complex than when the evaluative task is easy (Martin, Seta, & Crelia, 1990; see
also Tesser & Martin, 1996). Thus, while making paired comparisons,
respondents may have corrected for possible biasing influences of planned-
change context.

The present findings represent an encouraging first step towards a
better understanding of the role of context in the evaluation of planned
changes. To further investigate the importance of contextual factors in the
occurrence of 'resistance to change', laboratory research such as the present
study should be combined with field experimentation. For example, by
comparing evaluations of planned landscape changes of respondents living in
a plan area with evaluations of the same planned changes of a comparable
group of respondents living outside the plan area, one might obtain more
insight into the impact of planned-change context in actual plan situations. This
insight could be used to determine the external validity of effects of
experimentally manipulated planned-change context. However, although field
experiments hold the promise of stronger effects and greater realism, they
present more difficulties in isolating specific contextual influences from
influences of other variables. Therefore, the joint development of laboratory
and field work may provide the best basis for the reliable, valid and useful
measurement of public evaluations of planned landscape changes. In turn, the
reliable measurement of public evaluations is an essential requirement for a
fair weighing of scenic values against other important values, such as economic
and ecological values.

Some time ago, Hodgson and Thayer (1980) concluded that human
responses to landscapes cannot be predicted from landscape characteristics
alone. At least some of the beauty perceived in landscapes derives from what
the viewer 'knows' about these landscapes. The present research found
evidence that one particular kind of knowledge about landscapes, namely
knowledge about the planned-change status of landscapes, has a systematic
and reliable influence on perceived landscape beauty. In demonstrating this,



60                                                         Chapter 3

these results contribute to the understanding of people's reactions to
environmental changes. Stated more broadly, the present research shows that
the scientific study of landscape evaluation has much to gain from a
consideration of the different kinds of knowledge about landscapes that people
bring into their judgments.





Chapter 4

Nature Images, Environmental Beliefs, and Group
Differences in the Evaluation of Natural landscapes1

Throughout history, wilderness and rural landscapes have been
evaluated in dual and opposed ways. Some people have regarded wilderness
landscapes as 'waste land', filled with threats, while praising rural landscapes
for their usefulness and orderliness. Conversely, others have regarded
wilderness landscapes as a divine place of bliss and harmony, while criticizing
rural landscapes for their lack of natural values. Although the relative
importance of pro-rural orientations and pro-wilderness orientations may vary
over time and across cultures, historians have emphasized that both
orientations have always co-existed within different time periods and cultures
(e.g., Nash, 1982; Thomas, 1983; Tuan, 1974; Schama, 1995).

As the most important difference between wilderness and rural
landscapes concerns their degree of human influence, these historical accounts
suggests that people may differ in their appreciation of human influences in
natural landscapes. Consistent with this interpretation, there is accumulating
empirical evidence for the existence of individual differences in the preferred
balance between spontaneous and human-influenced processes in natural
landscapes (e.g., Dearden, 1984; Fenton, 1985; González Bernaldez & Parra,
1979; Kaplan & Herbert, 1987; Orland, 1988; Schroeder, 1983; Zube, 1974, see
also Chapter 2). Farmers, for instance, have been found to favor natural
landscapes with a high degree of human influence, while members of
environmental interest groups have been found to favor natural landscapes
with a low degree of human influence.

In historical accounts, individual differences in preferences for natural
landscapes are often explained in terms of people's 'nature images' and
environmental beliefs', i.e., their descriptive and normative cognitions
regarding the relationship between nature and humans (see also Achterberg,
1994; Rodman, 1983). High preferences for wilderness landscapes have been
related to anthropocentric images and beliefs that view nature as subordinate
to humans. High preferences for rural landscapes have been related to
ecocentric images and beliefs that view humans as part of nature. As nature

                                                
1 This chapter is based on Van den Berg, De Vries & Vlek (1998)
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images and environmental beliefs are generally believed to reflect people's
lifelong experiences with nature, this explanation implies that individual
differences in preferences for natural landscapes are caused by relatively
chronic factors.

In planned-change situations, however, explanations of individual
differences in landscape preferences in terms of contextual factors are often
equally plausible as explanations in terms of chronic factors. In Chapter 2, for
example, it was found that farmers' landscape preferences were positively
related to perceived degree of human influence, while landscape preferences of
rural residents and visitors were negatively related to perceived degree of
human influence. Because these group differences were found in a planned-
change situation, they may reflect chronic influences of nature images or
environmental beliefs, but they may also reflect temporary influences of the
context of planned change. As was pointed out in Chapter 2, the context of
planned change may have induced farmers to let economic or political interests
'sneak' into their preference judgments.

Because in many naturally occurring situations both chronic and
contextual influences may underlie individual differences in preferences for
natural landscapes, systematic research is needed to disentangle the relative
contributions of chronic and contextual factors. The present study examined
group differences in preferences for natural landscapes in a neutral context.
Thus, an attempt was made to minimize the influence of contextual factors, in
order to gain more insight into the role of more chronic factors. Furthermore,
the present study sought to extend previous research by investigating the role
of nature images and environmental beliefs in group differences in preferences
for natural landscapes.

Nature Images

 Nature images can be defined as cognitive structures that represent
perceptions and prior knowledge of natural landscapes (cf. Kaplan, 1983). They
refer, in other words, to people's conceptions of what nature is. Thus far, nature
images have mostly been studied in an indirect manner via preference
judgments (e.g., Herzog, 1989; Kaplan, 1985; Kaplan & Kaplan, 1989; Kent,
1993; Strumse, 1994). Underlying this general practice is the assumption that
people's cognitive responses to nature are to a large extent dependent on
affective evaluations (e.g., Kaplan, 1987; Ulrich, 1983). However, there exists
substantial evidence that cognition and affect are separate and partially
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independent systems (Zajonc, 1980, 1984). For example, it has been found that
dimensions generated by similarity judgments of objects are independent of
the dimensions generated by comparisons of preferences among these objects
(Cooper, 1973). Findings such as these suggest that cognitive and affective
responses to landscapes should be studied in their own right, and that more
insight is needed into possible relationships between these two kinds of
responses.

Several studies have investigated nature images in a relatively
independent manner via similarity or prototypicality ratings of landscape
photographs (e.g., Fenton, 1985; Purcell, 1986, 1987, 1992). The results of these
studies have consistently identified human influence, or the usefulness of the
natural environment to humans, as an important perceptual dimension. These
findings are in agreement with descriptive analyses of nature images which
have characterized nature images in terms of their position on a dimension
ranging from anthropocentric to ecocentric (e.g., Natuurbeschermingsraad,
1993). Generally, individuals can be assumed to have an anthropocentric nature
image when they perceive landscapes that are useful to humans as relatively
typical examples of nature, while individuals can be assumed to have an
ecocentric image when they perceive landscapes that are useful to humans as
relatively atypical examples of nature.

Environmental Beliefs

Environmental beliefs can be defined as ethical-normative cognitions
concerning the relationship between humans and nature. Analogous to nature
images, environmental beliefs are often classified according to their position on
a dimension ranging from anthropocentric to ecocentric (e.g., Catton & Dunlap,
1980). Individuals holding anthropocentric environmental beliefs view nature
as subordinate to humans, who are seen as rulers or managers of the natural
world. Individuals holding ecocentric environmental beliefs regard nature as
the most important reality, and view humans as only part of that reality.

In order to assess individual differences in environmental beliefs,
Dunlap & Van Liere (1978) have developed the New Environmental Paradigm
(NEP) scale. The NEP scale was intended as a unidimensional measure of
environmental beliefs, with low scores indicating anthropocentrism, and high
scores indicating ecocentrism. The scale consists of twelve items that cover
three broad themes, i.e., humanity's ability to upset the balance of nature, the
existence of limits to growth for human societies and the appropriate role of
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humans relative to the rest of nature. Studies employing the NEP scale have
revealed relationships between ecocentric environmental beliefs and a wide
range of sociodemographic variables, including knowledge of the environment
(Arcury, 1990) and urban versus rural place of residence (Arcury &
Christianson, 1990). Although the dimensionality of the NEP scale has been
contested in recent years, the NEP scale continues to enjoy considerable
popularity as a unidimensional measure of individual differences in
environmental beliefs (for a review, see Buttel, 1987).

The Present Research and Hypotheses

 Thus far, the links among nature images, environmental beliefs and
individual differences in landscape preferences have received little empirical
attention. The present research aimed to fill this void. Participants from three
different educational disciplines, i.e., agriculture, psychology, and biology,
evaluated natural landscapes with varying degrees of human influence on
several dimensions, including scenic beauty and degree of human influence.
The landscapes were presented without any reference to their relevance to
nature development strategies, so that contextual influences were minimized. 

Nature images were assessed using a well-know category formation
methodology developed by Rosch and her co-workers (Rosch & Mervis, 1975).
Unlike previous research (Purcell, 1986, 1987, 1992), in which prototypicality
ratings were obtained from landscape photographs, the present study obtained
prototypicality ratings from verbal descriptions of nature instances (e.g., 'a
meadow with cattle' or 'a forest in autumn colors'). Verbal descriptions were
used, because verbal information is less vivid, and requires more cognitive
processing than visual information. Thus, employing verbal descriptions
instead of photographic stimuli was expected to minimize the impact of
affective influences on prototypicality judgments. Environmental beliefs were
assessed using the 12-item version of the NEP scale (Dunlap & Van Liere,
1978).

On the basis of previous research, it was expected that students from
different educational disciplines would differ in their landscape preferences as
well as in their nature images and environmental beliefs. Students of
agriculture, because of their upbringing in farming families and rural place of
residence, were expected to favor natural landscapes with a high degree of
human influence, and to have relatively anthropocentric nature images and
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environmental beliefs (Arcury & Christianson, 1990; Daniel & Boster, 1976;
González Bernaldez & Parra, 1979; Vogel, 1996; Yu, 1995, see also Chapter 2).
Biology students, because of their interest in and expert knowledge about
nature, were expected to favor natural landscapes with a low degree of human
influence, and to have relatively ecocentric nature images and environmental
beliefs (e.g., Arcury, 1990; Dearden, 1984; Kaplan & Herbert, 1987; Zube, 1974).
Psychology students were primarily included in the study as a control group,
with few distinctive characteristics as regards their landscape preferences and
cognitions about nature. Nevertheless, because of their high level of education
and their urban residence, psychology students were expected to be more
similar to biology students than to students of agriculture with respect to their
landscape preferences, nature images, and environmental beliefs.

In a more exploratory vein, the present research sought to examine the
possible mediational role of nature images and environmental beliefs in group
differences in preferences for natural landscapes. Thus, it was investigated
whether group differences in the preferred balance between spontaneous and
human-influenced processes in natural landscapes could be explained by
corresponding group differences in nature images and environmental beliefs.

These predictions imply interactions between perceiver characteristics,
i.e., educational discipline, nature images, and environmental beliefs, on the
one hand, and landscape characteristics, i.e., degree of human influence, on the
other hand, with respect to landscape preferences. Standard statistical
techniques for analyzing landscape preferences, such as ordinary (OLS)
regression analysis, do not allow for the estimation of such 'cross-level'
interactions (cf. Hull & Stuart, 1992). Recently, however, a new statistical
technique, called 'multilevel analysis', was developed that permits the reliable
estimation of influences of both perceiver characteristics and landscape
characteristics on landscape preferences (Bryk & Raudenbusch, 1992).
Generally, multilevel analysis provides better estimates in answer to simple
questions for which ordinary regression analysis is commonly used and in
addition allows more complex questions to be addressed (see Chapter 2 for a
detailed description of the application of multilevel analysis to the study of
landscape evaluation).

Method
Participants

Participants were students from three different educational disciplines:
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20 students of a school for secondary vocational agricultural training (16 males
and 4 females; mean age 20 years), 20 psychology students (14 males and 6
females; mean age 20 years) and 20 biology students (13 males and 7 females;
mean age 20 years). Both psychology and biology students were
undergraduates at the University of Groningen. Participants received Dfl. 15
(approximately $US8) for taking part in the study.

Stimuli

The stimulus set consisted of 36 color slides drawn from an initial
collection of 42 slides. A first prerequisite for the initial selection of slides was
that these should represent the different groups of natural landscapes as
described in the handbook of target nature types in The Netherlands (Bal et al.,
1995; see also Ministry of Agriculture, Nature Management & Fisheries, 1996).
In this ecological handbook, natural landscapes are classified into four broad
groups (the so-called 'target nature types') according to the intensity of nature
management activities that are required to maintain these landscapes: (a)
'approximately natural units', (b) 'guided natural units', (c) 'semi-natural units',
and (d) 'multifunctional units'. A second prerequisite was that the slides should
cover the largest physical-geographical regions of The Netherlands, including
sand grounds, clay areas, river areas and peat areas. A third prerequisite was
that all slides should be at eye-level; thus, slides depicting details of nature
development landscapes or bird's eye views were not included. As a last
prerequisite, none of the slides should depict intrusive signs of human
influence, such as buildings or farming machinery.

Each scene was classified by three ecologists (all experts on nature
development) into one of the four target nature types. These classifications
were used to select a final set of 36 slides, consisting of 18 managed natural
landscapes that were developed through active nature management strategies,
such as fertilizing, grazing and ploughing (i.e., scenes classified as 'semi-
natural' or 'multifunctional' by at least two experts) and 18 unmanaged
natural landscapes that developed spontaneously without active human
intervention (i.e., scenes classified as 'approximately natural' or 'guided natural'
by at least two experts). Agreement between the experts was adequate, with
Cramer's V coefficients ranging from .62 to .84.

Slide Ratings

All participants rated each of the 36 slides for beauty and a number of
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other characteristics, including degree of human influence. Perceived degree of
human influence was assessed by asking respondents to indicate how 'well-
cared-for' the landscapes were. All ratings were given on nine-points scales
ranging from 1 = 'not at all' to 9 = 'a great deal'. Each scene was presented as a
'landscape' plus index number. No reference was made to the fact that the
scenes were representative for nature development landscapes.

Nature Images and Environmental Beliefs

After rating the slides, participants filled out several questionnaires,
among which were measures of nature images and environmental beliefs.
Nature images were assessed using a methodology based on the work of Rosch
and her colleagues on cognitive schemata (Rosch & Mervis, 1975; see also
Purcell, 1987). Participants judged 33 descriptions of instances of nature
according to their typicality for the category of 'nature'. The nature instances
represented eleven 'nature images' listed by the Dutch Nature Conservation
Council (Natuurbeschermingsraad, 1993) on theoretical and experiential
grounds. Instructions were similar to the instructions used by Rosch & Mervis
(1975, p. 588) and Purcell (1987, p. 73). Participants were asked to rate the extent
to which an instance represented their idea or image of the meaning of nature
on scales ranging from 1 to 10. Scale extremes were labeled 1 for 'worst
example' and 10 for 'best possible example'. Table 1 below lists the final
selection of 25 of the 33 instances used.

Environmental beliefs were assessed using a Dutch translation of the
original 12-item New Environmental Paradigm (NEP) scale by Dunlap and Van
Liere (1978). Participants were asked to indicate their agreement with each item
on 5-point scales. The items were coded so that high scores corresponded to
high ecocentrism (M = 3.80, SD = .56; Cronbach's Alpha = .78).

Procedure

All instructions and questions were presented on Apple MacIntosh
computers. Each session included three to six participants, who were each
seated behind a computer. Slides were projected on a screen in random order
that remained the same across all sessions. Two scenes classified as diffuse
were used as filler slides at the beginning and the end of each session to avoid
start and end effects. The average time for completing the study was
approximately one hour.
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Figure 1

Example of natural landscape with a high degree of human influence

Figure 2

Example of natural landscape with a low degree of human influence
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Table 1
Results of Factor Analysis of Prototypicality Ratings of 25 Instances of Nature (N=59)

Nature-Image Factors

Useful Healthy Spontaneous

a field with grain and vegetables
wind and water for the sailor
a meadow with cattle
a dog or cat as a pet
the waterside with a fisherman's spot
a mountain wall for a mountaineer
plants on the windowsill
a tree farm with pines and poplars
a genetically modified organism

.84

.80

.78

.74

.69

.65

.55

.55

.42
natural decomposition of materials
the biological growth of plants and flowers
natural purification of the air
a bird's nest
mist above a field
the healthy smell of woods
the natural cycle of nature
a medicinal herb

.84

.78

.77

.65

.60

.60

.54

.53
flats and/or a sand bar
a dark, impenetrable forest
a forest in autumn colors
a primal forest
a river that overflows its banks
a swirling sea
coming face to face with wild animals
a rare meadow bird

85
.74
.69
.62
.57
.52
.45
.42

Explained Variance 22.9 16.9 9.0

Note. The results shown are the results of a rotated factor solution, using Varimax rotations.
The number of factors was constrained to three. All factor loadings greater than .40 are
included.
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Results
One participant, a student of agriculture, was excluded from the

analyses below because of missing values.

Nature Images

Prototypicality judgments for 33 instances of nature were submitted to
principle components factor analysis with varimax rotation. A three-factor
solution yielded readily interpretable results. Factorial composition was
determined by including all items with a factor loading greater than .40 on a
given factor. Table 1 provides an overview of the final three factors that
resulted from the factor analysis.

The first factor was named Useful Nature. It included nine items
describing instances of nature with a practical value to humans. Three of these
items described instances of agrarian nature, another three items described
nature as an environment for undertaking recreational activities, i.e., fishing,
climbing, sailing, two items described instances of domestic nature, and one
item described a genetically modified organism. This factor appeared to reflect
and anthropocentric nature image.

The second factor was named Healthy Nature. It included eight items
that described instances of nature's (re)generative power and healing
properties. This factor appeared to reflect a mixture of anthropocentric and
ecocentric images. On the one hand, it included instances of nature with
practical values to humans, i.e., 'a medicinal herb', on the other hand, it
included instances of nature with more intrinsic values, i.e., 'natural
decomposition of materials'.

The third factor was named Spontaneous Nature. It consisted of eight
items describing instances of spontaneous nature. One half of these instances
represented rather 'innocent' forms of spontaneous nature, i.e., the wadden, a
forest in autumn colors, a primal forest and a meadow bird, while the other half
represented forms of spontaneous nature that are potentially harmful to
humans, i.e., a dark, impenetrable forest, a river that overflows its banks, a
swirling sea and coming face to face with wild animals. This factor appeared to
reflect an ecocentric nature image.

 Scores on the Useful Nature factor were significantly negatively
correlated with NEP scores, r = -.58 p < .001, while scores on the Spontaneous
Nature factor were significantly positively correlated with NEP scores, r = .30, p
< .05. Scores on the Healthy Nature factor were not correlated with NEP scores,
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r = -.06, p > .65. As the NEP scale is assumed to measure environmental beliefs
on a dimension ranging from anthropocentric to ecocentric, these findings
support the interpretation of Useful Nature and Spontaneous Nature as,
respectively, an anthropocentric and an ecocentric nature-image factor. In
addition, the finding that scores on nature-image factors were only moderately
correlated with NEP scores suggests that nature images and environmental
beliefs are related, but distinct concepts.

Table 2

Perceived Degree of Human Influence (Scale Range 1 - 9) as a Function of Landscape
Type and Educational Discipline, Standard Deviations in Parentheses

Educational Discipline

Type of Landscape Agriculture Psychology Biology

Managed 5.99a (.62) 6.11a (.67) 6.28a (.62)

Unmanaged   3.95b (1.30)   3.83b (1.39)    3.69b (1.05)

Note. Means with unequal superscripts differ per column at p < .01.

Preliminary Analyses of Landscape Ratings

As can be seen in Table 2, the subset of managed natural landscapes
was rated more human-influenced than the subset of unmanaged natural
landscapes, F (1, 56) = 183.71, p < .001. To examine the influence of educational
discipline on ratings of human influence, mean ratings of human influence
were computed for each participant, and the resulting values were subjected to
a 2 (Landscape Type: Managed versus Unmanaged) x 3 (Educational
Discipline: Agriculture, Psychology, Biology) mixed MANOVA with repeated
measures on the first factor. This analysis revealed that educational discipline
did not affect ratings directly, nor in interaction with Landscape Type, p > .99
and p > .43, respectively. In sum, the foregoing analyses revealed that ratings of
human influence were sensitive to expert-rated differences in nature
management strategies among the landscapes, and displayed high levels of
interrater agreement.

Group Differences Landscape Preferences

Table 3 provides an overview of the mean beauty ratings for the two
subsets of managed and unmanaged natural landscapes as a function of
educational discipline. Inspection of Table 3 shows that students of agriculture
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rated managed and unmanaged natural landscapes about equally beautiful,
while psychology and biology rated unmanaged natural landscapes
significantly more beautiful than managed natural landscapes. These results
provide some preliminary support for the hypothesis that students from
different educational disciplines would differ in their preferred degree of
spontaneous to human-influenced processes in natural landscapes.

Table 3

Perceived Beauty (Scale Range 1 - 9) as a Function of Landscape Type and Educational
Discipline, Standard Deviations in Parentheses

Educational Discipline

Type of Landscape Agriculture Psychology Biology

Managed   6.17 (1.27) 6.68a (.67) 7.02a (.76)
Unmanaged 6.39 (.73)   5.69b (1.23)   5.91b (1.02)

Note. Means with unequal superscripts differ per column at p < .01.

To obtain a more precise estimate of the preferred degree of
spontaneous to human-influenced processes in natural landscapes among
respondents from the three educational disciplines, individual beauty ratings
were regressed on the mean ratings of degree of human influence for each
landscape. This approach is more appropriate than comparing the mean
preferences for the two subsets of managed and unmanaged natural
landscapes, because it uses the complete range of variation in perceptions of
degree of human influence to predict individual beauty ratings. To control for
dependencies in the data due to the fact that beauty ratings were nested within
individuals, regression analyses were performed with the multilevel program
MLn (Woodhouse, 1995). In Mln, a basic two-level regression model was
specified with the individual beauty ratings as the dependent variable. Starting
from this basic model, respondents' mean ratings of degree of human influence
for each landscape, and interactions between this variable and education level,
nature images, and environmental beliefs, were added and tested.

On average, perceived degree of human influence was found to be
negatively related to perceived landscape beauty, ß = -.16, χ2(1) = 6.20, p < .05.
However, inspection of the random part of the model revealed that there was a
substantial amount of between-individual variation in this relationship, σ2 =
.18, χ2(2) = 138.36, p < .001. To investigate the role of educational discipline in
this variation, dummy variables representing the effects of educational
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discipline, and product terms representing the interaction between these
variables and perceived degree of human influence were added to the model.
Results of this analysis revealed a significant interaction effect between
educational discipline and perceived degree of human influence on perceived
landscape beauty, χ2(2) = 21.07, p < .001. To aid in the interpretation of this
interaction effect, predicted beauty ratings were generated for participants from
each educational discipline using values of 2 standard deviations above and
below the mean to represent high and low degrees of perceived human
influence. Inspection of these predicted beauty ratings in Figure 3 shows that,
as expected, perceived degree of human influence was positively related to
beauty ratings of students of agriculture, while it was negatively related to
beauty ratings of psychology and biology students.

Univariately, students of agriculture differed significantly from both
psychology and biology students in the relationship between perceived degree
of human influence and perceived landscape beauty, χ2(1) = 10, p < .001, and
χ2(1) = 20.6, p < .001, respectively. The difference between psychology and
biology students in the relationship between perceived degree of human
influence and perceived landscape beauty was only marginally significant,
χ2(1) = 2.73, p < .10.

Figure 3

Predicted landscape beauty as a function of educational discipline and degree of human
influence
Group Differences in Nature Images and Environmental Beliefs

To test for group differences in nature images and environmental
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beliefs, individuals' mean prototypicality scores for the three nature-image
factors and their mean NEP scores were computed and summarized to group
level. As can be seen in Table 4, participants from all three educational
disciplines instances of Spontaneous and Healthy Nature as more typical than
instances of Useful Nature. This indicates that nature images were generally
ecocentric rather than anthropocentric. As expected, students of agriculture
gave reliably higher prototypicality ratings to instances of Useful Nature than
did participants from nonagricultural disciplines. Biology students, as
compared to psychology students and students of agriculture, gave reliably
lower prototypicality ratings to instances of Useful Nature. No differences were
found for the other two nature-image factors, i.e. Healthy Nature and
Spontaneous Nature, except for the finding that students of agriculture gave
higher prototypicality ratings to instances of Healthy Nature than did biology
students. Thus, the predictions concerning group differences in nature images
received some support.

Table 4

Mean Prototypicality Scores (Range 1 - 10) for Nature-Image Factors and Mean NEP
Scores (Range 1 - 5) as a Function of Educational Discipline, Standard Deviations in
Parentheses.

Nature-Image Factors NEP score

Education Useful Healthy Spontaneous

Agriculture
(N = 19)
Psychology
(N = 20)
Biology
(N = 20)

5.3a

(1.7)
4.3b

(1.2)
3.3c

(1.2)

8.3a

(1.0)
7.7ab

(0.9)
7.0b

(1.7)

8.3
(1.5)
8.3

(0.7)
8.3

(1.1)

3.49a

(.58)
3.87b

(.55)
4.02b

(.43)

Note. Means with unequal superscripts differ per column at p < .10.

Mean NEP scores were above the scale midpoint, indicating that, on
average, participants from each group tended to have ecocentric environmental
beliefs. Mean NEP scores were reliably lower for students of agriculture than
for psychology and biology students. Although mean NEP scores seemed to be
higher for biology students than for psychology students, this difference did
not reach significance (p = .33). Thus, the predictions concerning group
differences in environmental beliefs were only partially supported.
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Mediational Analyses

A final series of analyses investigated nature images and
environmental beliefs as potential mediators of the finding that the relationship
between perceived degree of human influence and perceived landscape beauty
differed across students from different educational disciplines. For nature
images or environmental beliefs to operate as mediators, four conditions must
be met (Baron & Kenny, 1986; Kenny, Kashy & Bolger, 1998). First, educational
discipline must affect the relationship between perceived degree of human
influence and perceived landscape beauty. Second, educational discipline must
affect nature images and environmental beliefs. Third, there should be
significant effects of nature images and environmental beliefs on the
relationship between perceived degree of human influence and perceived
landscape beauty when these effects are estimated simultaneously with the
effects of educational discipline. Finally, if the first three conditions are met,
then the effect of educational discipline on the relationship between perceived
degree of human influence and perceived landscape beauty should be
diminished when it is determined while controlling for the mediating effects of
nature images and environmental beliefs.

Thus far, the results provide support for the first condition, while the
second condition is partially supported for two of the nature-image factors, i.e.
Useful Nature and Healthy Nature, and NEP scores. Thus, only Useful Nature,
Healthy Nature, and NEP scores qualify as potential mediators of the group
differences the relationship between perceived degree of human influence and
perceived landscape beauty. To test for the third and fourth condition,
participants' scores on the Useful and Healthy nature-image factors and the
NEP scale, as well as product terms representing the interactions between these
variables and degree of human influence, were added to the multilevel model.
Results of this analysis showed that prototypicality ratings for instances of
Useful and Healthy Nature and NEP scores did not significantly influence the
relationship between perceived degree of human influence and perceived
landscape beauty, all ps > .48. At the same time, the interaction effect between
educational discipline and perceived degree of human influence on perceived
landscape beauty remained highly significant when it was estimated while
controlling for the influences of the nature images and environmental beliefs,
χ2(2) = 12.97, p < .01. Taken together, these results suggest that despite the fact
that participants from different educational disciplines differed in their
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preferred balance between spontaneous and human-influenced processes in
natural landscapes, as well as in their nature images and environmental beliefs,
nature images and environmental beliefs did not mediate group differences in
the preferred balance between spontaneous and human-influenced processes in
natural landscapes

Discussion
The present study explored systematic differences in landscape

preferences, nature images and environmental beliefs among students from
different educational disciplines. As expected, students of agriculture favored
natural landscapes with a high degree of human influence, while psychology
and biology favored natural landscapes with a low degree of human influence.
Unlike the study reported in Chapter 2, the present study was conducted
outside a planned-change context. Thus, present findings provide stronger
evidence for the existence of chronic individual differences in the preferred
balance between spontaneous and human-influenced processes in natural
landscapes. Importantly, however, group differences in landscape preferences
found in the present study were restricted to variations in positive evaluations,
as beauty ratings were generally in the upper half of the scale. This is consistent
with findings that natural landscapes are generally evaluated in a positive
manner (see reviews by Hartig, 1993; Kaplan & Kaplan, 1989; Ulrich, 1986,
1993).

An important aim of the present research was to investigate group
differences in nature images. In order to achieve this, prototypicality ratings for
the category of nature were obtained from verbal descriptions of nature
instances. Subsequent factor analyses on these prototypicality ratings
uncovered three nature-image factors. One factor, labeled Useful Nature,
corresponded to an anthropocentric nature image, another factor, labeled
Spontaneous Nature, to an ecocentric nature image, and a third factor, labeled
Healthy Nature, corresponded to a mixed anthropocentric-ecocentric nature
image. Thus, two out of three factors could be used to examine group
differences in anthropocentric and ecocentric nature images.

Participants from all three educational disciplines rated instances of
Spontaneous Nature and Healthy Nature as more typical examples of nature
than instances of Useful Nature. This suggests that participants' nature images
were generally more ecocentric than anthropocentric. As expected, there were
differences in nature images among participants from different educational
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disciplines. Group differences in nature images were mainly restricted,
however, to perceived typicality of Useful Nature. More specifically, students
of agriculture rated instances of Useful Nature as relatively typical examples of
nature, while students of psychology and biology rated instances of Useful
Nature as relatively atypical examples of nature. This finding suggests that
nature images of students of agriculture were more comprehensive and less
ecocentric than nature images of students from nonagricultural disciplines.

A further aim of the present research was to investigate group
differences in environmental beliefs. Environmental beliefs were measured by
means of the NEP scale (Dunlap & Van Liere, 1978). Like nature images,
participants' environmental beliefs were generally more ecocentric than
anthropocentric. This finding is consistent with sociological analyses which
have argued that the New Environmental Paradigm has become the dominant
belief system in Western societies (Catton & Dunlap, 1980). As expected,
students of agriculture had less ecocentric environmental beliefs than
psychology and biology students.

Nature images and environmental beliefs did not affect preferred
degrees of spontaneous to human-influenced processes in natural landscapes.
This finding may be due to several causes. First, it should be noted that there
was little interindividual variation in ecocentrism in the present research, as
indicated by a high overall level of ecocentrism. Because the present research
took special care to include participants who could be expected to vary in
ecocentrism, it seems likely that the lack of variance in ecocentric images and
beliefs was not due to sample homogeneity. As several authors have pointed
out, acceptance of ecocentric ideas may have become so widespread that new
measures are needed to capture more subtle differences in people's cognitions
regarding the relationship between humans and nature (e.g., Gooch, 1995; Scott
& Willits, 1994). Alternatively, nature images and environmental beliefs on the
one hand, and landscape preferences on the other hand, may have diverged too
much in their level of specificity. In other words, abstract nature images and
environmental beliefs may correspond to different psychological processes
than concrete preferences for particular types of natural landscapes (cf. Fishbein
& Ajzen, 1975). Taken together, these findings show that cognitions need not
necessarily mediate landscape preferences, even when it can be demonstrated
that groups with different landscape preferences display corresponding
differences in cognitions.

Besides systematic differences between students of agriculture and
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students from the two nonagricultural disciplines, the present study found
several suggestive differences between psychology students and biology
students. Biology students evaluated human influences in natural landscapes
more negatively than did psychology students. However, this difference was
only marginally significant. Furthermore, biology students gave reliably lower
prototypicality ratings to instances of Useful Nature than did psychology
students. These results are consistent with findings of previous studies, in
which environmental experts have generally been found to be a distinct group
with high preferences for wilderness landscapes and highly ecocentric
environmental beliefs (e.g., Arcury 1990; Dearden, 1980; Zube, 1974). Future
work is needed to address the precise influence of environmental knowledge
on nature images, environmental beliefs, and landscapes.

Results of the present study extend the results of the field study 
reported in Chapter 2. Because of differences in participants and procedures,
results are difficult to compare across studies. Nevertheless, one interesting
discrepancy deserves mention. Farmers included in the field study displayed
much stronger preferences for human-influenced natural landscapes than the
students of agriculture in the present study. This difference may be due to
differences in sociodemographic characteristics of these two groups, such as the
fact that students of agriculture were younger, and had less experience with
rural landscapes than the farmers in the field study. Alternatively, farmers'
judgments in the field study may have been influenced by the planned-change
context in which the study was conducted. Consistent with this interpretation,
results of the study presented in Chapter 2 indicate that effects of planned-
change context on landscape preferences may be moderated by pre-existing
group differences. Future research might profitably explore the interaction
between group differences and contextual influences on landscape evaluation.

The present findings have several practical implications. First, the
results indicate that group differences in the preferred balance between
spontaneous and human-influenced processes in natural landscapes may occur
even under neutral circumstances. Thus, these differences can never be
completely attributed to contextual factors. Furthermore, the finding that group
differences in landscape preferences were not mediated by cognitive images
and beliefs suggests that persuasion attempts aimed at changing people's
images and belief systems will not increase people's preferences for wilderness
landscapes. Finally, the finding that students of agriculture tended to include
instances of Useful Nature in their cognitive image of the category nature,
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while students from nonagricultural disciplines tended to exclude instances of
Useful Nature from their nature image may have important implications with
regard to policy strategies for increasing the natural values of agricultural areas
by means of nature development (cf. Ministry of Agriculture, Nature
Management and Fisheries of The Netherlands, 1996). Especially farmers may
question the usefulness of such strategies, because, in their conceptions, the
existing agrarian landscape already is a natural landscape. Thus, in addition to
their aesthetic preferences, farmers' nature images may constitute an important
source of diverging responses to nature development plans.
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Chapter 5

Sociodemographic Correlates and Motivational
Bases of Individual Differences in

Landscape Preferences1

Many people find it important to protect and enhance the natural
values of their environment (cf. Buijs & Volker, 1997; Kellert, 1985). To achieve
this, several kinds of nature management strategies may be applied, ranging
from active strategies that guide natural processes by means of regulative
activities, to more passive strategies that encourage the development of
spontaneous natural processes by minimizing human activities in an area (cf.
Christensen et al., 1996). Application of active nature management strategies
promotes the development of well-maintained natural landscapes with a
relatively high degree of human influence, while application of more passive
strategies promotes the development of wild, unmanaged natural landscapes
with a low degree of human influence.

Decisions to apply a particular kind of nature management strategy are
typically based on a mixture of ecological, economic, and aesthetic criteria.
With respect to ecological and economic criteria, there exists considerable
agreement about the relative advantages and disadvantages of active vs.
passive nature management strategies. With respect to aesthetic criteria,
however, there is increasing evidence that people may differ in their relative
aesthetic preferences for natural landscapes with high vs. low degrees of
human influence (e.g., Balling & Falk, 1982; Daniel & Boster, 1976; Dearden,
1984; González Bernaldez & Parra, 1979; Strumse, 1996). Farmers, for instance,
appear to favor natural landscapes with a high degree of human influence
(Daniel & Boster, 1976; González Bernaldez & Parra, 1979; see also Chapter 2
and 4), while members of environmental organizations, younger people,
people with a high socioeconomic status, and residents of wilderness areas
have been found to favor natural landscapes with a low degree of human
influence (Balling & Falk, 1982; Dearden, 1984; González Bernaldez & Parra,
1979; Strumse, 1996; Yu, 1995).

While evidence for individual differences in preferences for natural

                                                
1 This chapter is based on Van den Berg, Vlek, & Koole (1999)
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landscapes continues to accumulate, the psychological mechanisms underlying
these differences are still not completely understood. The present study aims to
shed more light on this issue by exploring possible motivational bases of
individual differences in aesthetic preferences for natural landscapes. First,
theoretical conceptions concerning the role of motivation in landscape
evaluation will be discussed. Next, a preliminary classification of nature
experience needs will be outlined and related to individual differences in
landscape evaluation. After this, an investigation of motivational influences on
preferences for still-to-be developed natural landscapes with high and low
degrees of human influence by residents from six areas in The Netherlands will
be presented and discussed.

The Role of Motivation in Landscape Evaluation

Most environmental psychologists agree that environmental
evaluations are driven by people's basic motives and needs (e.g., Kaplan &
Kaplan, 1989; Orians, 1980; Ulrich, 1983; but see Purcell, 1986, for an opposing
view). Because certain environments provide better chances for survival than
others, it seems likely that motivational mechanisms have evolved that direct
and energize human behavior towards seeking out the most adaptive
environments (e.g., Appleton, 1975; Kaplan, 1987; Orians, 1980; Ulrich, 1983).
For example, Kaplan (1987) has suggested that people today are still attracted
to landscapes that enabled earlier primates to construct and use the cognitive
maps they relied upon for survival. In a similar vein, Ulrich (1983) has
proposed that adaptive behavior in natural environments is directed by initial
affective reactions elicited by environmental characteristics that signaled
important survival values during earlier stages of human evolution.

Because all humans have evolved most likely in the same savannah-
like natural settings, it is often inferred that each individual's motivational
system is adapted to similar kinds of environmental information, yielding
similar kinds of landscape preferences. An important implication of this view is
that motivational mechanisms cannot be used to explain interindividual
variation in landscape preferences, because the strength of these mechanisms is
assumed to be similar across individuals. To account for interindividual
variation in landscape preferences, many environmental psychologists have
turned to cognitive explanations. The general idea is that people, through their
experiences with different landscapes, develop different cognitive images that
subsequently color the way in which landscapes are perceived and evaluated
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(cf., Kaplan & Kaplan, 1982, 1989; Lyons, 1983; Ulrich, 1983; Wohlwill, 1983).
Although such cognitive explanations continue to enjoy considerable
popularity, the study presented in Chapter 4 casts some doubt on the ability of
cognitive images to account for interindividual variation in landscape
evaluations. The results of this study indicate that students of agriculture
differed from students of nonagricultural disciplines with respect to both their
relatively strong preference for natural landscapes with a high degree of human
influence and their relatively anthropocentric nature images. However,
mediational analyses showed that group differences in landscape preferences
could not be explained by corresponding group differences in cognitive
images. Because cognitive images were assessed using a new methodology (cf.
Purcell, 1986), the findings presented in Chapter 4 should be interpreted with
some caution. Nevertheless, these findings suggest that differences in cognitive
images may be less important for understanding interindividual variation in
landscape preferences than is often assumed.

Several authors have raised the possibility that individual variation in
landscape preferences is fundamentally motivational in nature (Canter, 1983;
Zube, 1987). According to these authors, motivational mechanisms may not
only indicate why people agree in their preferences for different landscapes, but
also why people differ in their landscape preferences. Although, at first glance,
this may seem contradictory, recent evolutionary analyses suggest that this
need not be the case. For example, Tooby and Cosmides (1990) have argued
that while humans as a species have evolved complex adaptive mechanisms
that promote their survival, the degree to which each individual possesses
those mechanisms may vary. These apparently inconsistent notions can be
reconciled by considering that complex adaptive mechanisms are dependent
upon an intricate set of interdependently organized parts. Enduring exposure
to different cultural, economic, or demographic conditions may give rise to
adaptively coordinated differences in the mechanisms' activation strengths,
without disrupting the functional integrity of the system. Applied to landscape
evaluation, even if one assumes that people have developed a general adaptive
preference for savannah-like landscapes that fulfill a common profile of basic
needs, a particular individual may still prefer coniferous forests because his or
her personal situation has influenced the relative weighting of his or her basic
needs.
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Nature Experience Needs: A Preliminary Classification Scheme

Although evidence for needs as determinants of interindividual
variation in stated preferences for natural landscapes has remained limited,
needs underlying interindividual variation in revealed preferences for natural
landscapes have received a great deal of empirical attention (for reviews see
Knopf, 1983, 1987; Stankey & Schreyer, 1987). Unfortunately, while this research
has produced long lists of reasons why people like to visit natural areas, the
fundamental question of which set of basic nature experience needs underly
these reasons has remained unanswered. At a more general level of analysis,
however, several theorists have proposed that human needs can be classified
into a limited number of hierarchically ordered categories (e.g., Alderfer, 1972;
Maslow, 1970). These general categories may serve as a useful starting point for
identifying basic nature experience needs. As a preliminary classification
scheme, the present study will adopt the three-fold need taxonomy described
by Alderfer (1972): (a) existence needs, which refer to material and
physiological desires, (b) relatedness needs, which refer to desires to relate to
significant other individuals and groups, and (c) growth needs, which refer to
desires to fully develop oneself. Following Alderfer, it is assumed that the
three categories of nature experience needs are active in every human being.
Nevertheless, the relative strength of these needs may differ depending on an
individual's personal circumstances. Also in line with Alderfer's assumptions,
the three categories of needs are not assumed to be strictly hierarchically
ordered. It seems reasonable to assume that growth needs are not activated
unless existence and relatedness needs are satisfied at a certain minimum level.
Likewise, the activation of relatedness needs appears conditional upon a
minimal level of satisfaction of existence needs. However, beyond a minimal
level of satisfaction of lower-order needs, the relative strength of lower-order
and higher-order needs may be determined by other factors than the place of
each need in the hierarchy.

Applied to the domain of nature experiences, existence needs may be
defined as all the various forms of material and physiological needs relevant to
human-nature interactions, such as a need for food and water, a need for safety,
and a need to earn a decent income. Existence needs are typically satisfied by a
person getting enough of the basic substances that he or she is lacking.
Relatedness needs, as a category of nature experience needs, may be defined as
needs that represent goals to interact with groups of friends or relatives in
natural surroundings. Feelings of acceptance, confirmation, understanding, and
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influence are typical satisfiers of relatedness needs. Finally, growth needs may
be defined as all needs that impel a person to fully develop his or her
capabilities. With respect to nature experiences, growth needs may be a
particularly important category of needs, because the satisfaction of growth
needs is highly dependent upon the availability of stimulating environments
(Alderfer, 1972). In general, natural environments offer many opportunities for
the satisfaction of growth needs. For example, natural environments provide
opportunities to learn new things about plants and nature, and they enable
people to think about themselves in quiet and different surroundings.
Consistent with the idea that growth needs are an important category of nature
experience needs, many frequently observed nature experience needs, such as
the desire to be in a whole other world for a while, the desire to be relieved of
tension and pressure, and the desire to feel whole and full as a human being,
may be classified as growth needs.

Theoretically, individuals with differing need profiles may be
expected to differ in their preferred balance between spontaneous and human-
influenced processes in natural landscapes. First, individuals with relatively
strong existence needs may be expected to favor natural landscapes with a high
degree of human influence, because these landscapes are generally less
threatening, and yield more financial profits than natural landscapes with a low
degree of human influence. Second, individuals with relatively strong
relatedness needs may also be expected to favor natural landscapes with a high
degree of human influence, because these landscapes are generally more
accessible and have more facilities than wild, unmanaged natural landscapes,
which makes them more suitable for social interactions. Finally, individuals
with relatively strong growth needs may be expected to favor natural
landscapes with a low degree of human influence, because these landscapes
are very different from one's everyday surroundings, which may stimulate
feelings of being completely away from culture and other people. Furthermore,
natural landscapes with a low degree of human influence may provide greater
challenges for exploration and for learning new things than more human-
influenced natural landscapes, because of the absence of man-made facilities
and the occurrence of special types of plants and animals.

The aforementioned classification of nature experience needs into three
categories should be regarded as preliminary, especially since there have been
no systematic empirical tests of the validity of this classification scheme with
respect to nature experiences in general, and the assumptions about the
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relationship between needs and landscape preferences in particular. However,
several studies have examined the relationship between nature experience
needs and (revealed) preferences for natural settings in an exploratory manner
(for a review, see Stankey & Schreyer, 1987). Unfortunately, most of these
studies have compared need profiles among users of only a narrow range of
wilderness settings. In one of the few studies that examined users of natural
settings with varying degrees of human influence, Knopf, Peterson &
Leatherberry (1983) found indications that users of wild and undisturbed rivers
were indeed strongly motivated by growth needs, such as a desire to escape
civilization, while users of more developed and crowded rivers were strongly
motivated by relatedness needs, such as a desire to spend time with their
families. Thus, the scarce evidence suggests that the proposed theoretical
framework may possess some empirical value.

The Present Research and Hypotheses

The present study investigated interindividual variation in aesthetic
preferences for natural landscapes with varying degrees of human influence
among residents from six rural nature development areas. The study addressed
two major research questions. The first question addressed the
sociodemographic correlates of interindividual variation in the preferred
balance between spontaneous and human-influenced processes in natural
landscapes. Based on previous research (cf. Balling & Falk, 1982; Dearden, 1984;
González Bernaldez & Parra, 1979; Yu, 1995; see also Chapter 2 and Chapter 4)
farmers, older respondents, and respondents with a low socioeconomic status
were expected to favor natural landscapes with a high degree of human
influence, while members of environmental organizations, younger
respondents, and people with a high socioeconomic status were expected to
favor natural landscapes with a low degree of human influence. Furthermore,
in line with the general familiarity effect described by Dearden (1984),
respondents from rural areas with a high degree of cultivation were expected to
display stronger preferences for natural landscapes with a high degree of
human influence than were respondents from rural areas with a low degree of
cultivation.

The second research question addressed the motivational bases of
interindividual variation in the preferred balance between spontaneous and
human-influenced processes in natural landscapes. Following the theoretical
framework discussed above, respondents with strong existence and relatedness



Sociodemographic Correlates and Motivational Bases                  89

needs were expected to favor natural landscapes with a high degree of human
influence, while respondents with strong growth needs were expected to favor
natural landscapes with a low degree of human influence. In line with the
assumption that nature experience needs may be differentially activated by
shared cultural, economic, and demographic conditions (cf. Tooby & Cosmides
1990), nature experience needs were also expected to be associated with
sociodemographic characteristics. In particular, farmers, residents from highly
cultivated rural areas, older respondents, and respondents with a low
socioeconomic status were expected to have relatively strong existence and
relatedness needs, because their personal situation makes them relatively
vulnerable to threatening aspects of nature, and relatively dependent upon
other people's support. Likewise, members of environmental organizations,
younger respondents, and respondents with a high socioeconomic status were
expected to have relatively strong growth needs, because their personal
situation makes them relatively impervious to threatening aspects of nature,
and offers them relative freedom to develop their own capabilities. Finally, it
was expected that sociodemographic differences in the preferred balance
between spontaneous and human-influenced processes in natural landscapes
could be explained to a large extent by sociodemographic differences in nature
experience needs.

Method
Data Collection

Data were obtained via a mail survey among residents from six
divergent areas in The Netherlands. A total of 1340 questionnaires (225 per
area) were distributed with a cover letter indicating that only persons of 16
years and older were to answer the questionnaire. In each area, addresses were
selected using a random-selection procedure based on postal codes. A total of
515 questionnaires (a response rate of 38%) were returned. Fifty-five
questionnaires were discarded because of missing data, leaving 460
respondents (330 males, 130 females) for the analysis. These respondents were
approximately evenly distributed across the six selected areas, 69 ≤ ns ≤ 83. The
mean age of the respondents was 49 years, and varied between 16 and 84 years.
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Figure 1

Geographical locations of the six plan areas

Plan Areas

Figure 1 provides an overview of the geographical locations of the six
plan areas. At the time of the survey, all six areas had been designated by the
Dutch Government as nature development areas (cf. Ministry of Agriculture,
Nature Management and Fisheries, 1996). However, the areas differed with
regard to physical geographic circumstances, degree of cultivation, surface area
of planned nature development, and phase of the planning procedure. In the
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following, a brief description of the main characteristics of each area at the time
of survey will be provided.

Area 1 ('Ulvenhout-Galder') was a sandy area situated in the province
of North Brabant. About 60% of the area consisted of fields and grassland. The
plans for nature development in the area focused on several brook valleys with
a total surface area of about 800 ha. The planning procedure had started in
1996, and several plan alternatives had been formulated and made public. A
preferred alternative had not yet been selected.

Area 2 ('De Burd') was a clay area in the province of Friesland,
surrounded by canals and lakes. The area was highly cultivated, and consisted
nearly entirely of grassland. The plans for nature development in the area
focused on the Northern part of the island, which had a total surface area of
about 250 ha. The planning procedure had started in 1994, and a preferred plan
to develop a clay marsh had been selected and made public. Local reactions to
this plan had been primarily negative.

Area 3 ('Grensmaas') was part of the valley of the river Maas in the
province of Limburg. The plans for nature development in the area were part of
a more encompassing plan for nature development along the borders of the
river Maas. About 75% of the entire area consisted of fields and grassland. The
nature development plans for the specific area included in the survey covered
about 250 ha. The planning procedure had started in 1994, and a preferred plan
to develop riparian woodlands, floodplains, and marshes had been selected
and made public. A specific feature of the plan was that it would be financed
by profits
from gravel winning. Local reactions to this plan had been primarily positive.

Area 4 ('Compagnonsbossen) was a wooded area of about 225 ha
situated in the province of Friesland. The woods, which had originally been
planted for forestry purposes, were on one side adjacent to a protected peat
area. On the other sides, they were surrounded by fields. The planning
procedure had started in 1995, when the woods were bought by a national
nature protection organization. The aim of the nature protection organization
was to increase the water level in the woods to help prevent dehydration of the
adjacent peat area.
Although several plan alternatives had been formulated at the time of survey,
these had not yet been made public.

Area 5 ('Branden') was a sandy area situated in the province of Drenthe.
The area was highly cultivated, and consisted nearly entirely of fields. The
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plans for nature development in the area focused on a brook valley with a total
surface area of about 350 ha. The planning procedure in the area had not yet
started. However, a possible land-use plan for this area was formulated in 1995.
This plan involved the development of marshes and the restoration of the
original winding of the brook.

Area 6 (‘Bergen-Egmond-Schoorl’) was a coastal area situated in the
province of North Holland. About 90% of the area consisted of bulb fields and
grassland. The plans for nature development in the area focused on several
polders with a total surface area of about 920 ha. The planning procedure had
started in 1993, and several plan alternatives had been formulated and made
public. A preferred alternative had not yet been selected.

Stimuli

The stimulus set consisted of 12 color photographs (10 cm x 15 cm)
which were selected in consultation with local authorities (cf. Figures 2 - 7). An
important prerequisite for the selection of photographs was that they represent
different styles of nature management as described in the handbook of target
nature types in The Netherlands (Bal et al., 1995). Each of the six areas was
represented by two photographs. One photograph depicted the landscape in
the area as it would look like after the realization of active nature management
strategies (i.e., landscapes classified as 'semi-natural' or 'multifunctional' in the
handbook of target nature types). The other photograph depicted the landscape
in the area as it would look like when it would be left to evolve spontaneously,
without active human intervention (i.e., landscapes classified as 'approximately
natural' or 'guided natural' in the handbook of target nature types). In the
questionnaire, the two types of nature development landscapes were referred
to in a neutral manner as 'actively' and 'passively' managed landscapes.
Because these terms may be unfamiliar to many readers, these two types of
landscapes will be referred to in this thesis as 'managed' and 'unmanaged'
natural  landscapes, respectively.
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Figure 2

Pair of managed (upper photo) and unmanaged (lower photo) natural landscapes
presented as nature development plans for area 1 (Ulvenhout Galder)
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Figure 3

Pair of managed (upper photo) and unmanaged (lower photo) natural landscapes
presented as development plans for area 2 (De Burd)
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Figure 4

Pair of managed (upper photo) and unmanaged (lower photo) natural landscapes
presented as development plans for area 3 (Grensmaas)
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Figure 5

Pair of managed (upper photo) and unmanaged (lower photo) natural landscapes
presented as development plans for area 4 (Compagnonsbossen)
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Figure 6

Pair of managed (upper photo) and unmanaged (lower photo) natural landscapes
presented as development plans for area 5 (Branden)
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Figure 7

Pair of managed (upper photo) and unmanaged (lower photo) natural landscapes
presented as development plans for area 6 (Bergen-Egmond-Schoorl)
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Measures and Questionnaire
The questionnaire consisted of three parts. The first part contained

questions about the 12 photographs of natural landscapes. Pairs of managed an
unmanaged landscapes depicting plans for the same area were shown in the
upper halves of adjacent pages. Following a general introduction, in which
respondents were given a map depicting the locations of the six plan areas and
some basic information on nature development and nature management
strategies, respondents were asked to rate each landscape on several
characteristics, including beauty and degree of human influence. Rating scales
were printed underneath each landscape photograph. Perceived beauty was
measured on a 6-point scale with separate verbal labels for each scale point (1 =
'not at all beautiful'; 2 = 'beautiful'; 3 = 'somewhat beautiful'; 4 = 'beautiful'; 5 =
'very beautiful'; 6 = 'extremely beautiful'). Perceived degree of human influence
was measured by having respondents rate, on a 5-point scale, the applicability
of the following description: 'a rough landscape where nature takes its own
course'. To facilitate comparison with the studies presented in Chapter 2, 3, and
4, responses to this question were recoded so that the value of 5 corresponded
to a high degree of human influence.
 The second part of the questionnaire consisted of general questions
about nature and landscape, including questions about nature experience
needs. Nature experience needs were assessed by having respondents rate the
degree of applicability of seven reasons for visiting natural areas on a 5-point
scale. Special care was taken that these reasons would represent the three
domains of nature experience needs as described in the Introduction, i.e.,
existence, relatedness, and growth needs. Table 4 below gives an overview of
the seven items used.

The final part of the questionnaire consisted of questions about
sociodemographic characteristics, including age, income, residential area,
farming background, membership of environmental organizations and political
preference.

Results
The main variable of interest in this study concerned the preferred

balance between spontaneous and human-influenced processes in natural
landscapes. As in previous studies (Chapter 2 & 4), this variable was estimated
by regressing individual beauty ratings on the mean ratings of degree of
human influence for each landscape. This approach is appropriate because it
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uses the complete range of variation in perceptions of degree of human
influence to predict individual beauty ratings. As shown in Table 1, managed
natural landscapes were generally rated more human-influenced than their
unmanaged counterparts. Thus, respondents' perceptions of degree of human
influence appeared to correspond to actual variations in nature management
strategies between the landscapes. 

Table 1

Perceived Degree of Human influence (Scale Range 1 - 5) of Six Landscape Pairs as a
Function of Landscape Type, Standard Deviations in Parentheses.

Type of Landscape Pair 1 Pair 2 Pair 3 Pair 4 Pair 5 Pair 6

Managed 3.96
(.84)

3.65
(.99)

3.37
(.89)

3.29
(.95)

2.98
(.91)

3.96
(.81)

Unmanaged 1.87
(.79)

2.26
(.96)

2.17
(.94)

1.80
(.85)

1.84
(.79)

1.98
(.85)

Note. N = 460; landscape pairs numbered 1 - 6 represent nature development plans for areas
1 - 6, respectively.

To control for dependencies in the data due to the fact that beauty
ratings were nested within individuals, regression analyses were performed in
MLn, a program for the multilevel analysis of hierarchically nested data
(Woodhouse, 1995; see also Chapter 2). A two-level model was estimated, with
four randomly varying parameters: (a) one parameter to account for between-
individual variation in mean beauty ratings, (b) one parameter to account for
between-individual variation in effects of degree of human influence, (c) one
parameter to account for between-individual covariation between mean beauty
ratings and effects of degree of human influence, and (d) one parameter to
estimate within-individual (i.e. residual) variation in beauty ratings. On
average, perceived degree of human influence was found to be negatively
related to perceived landscape beauty, ß = -.24, p < .001. Inspection of the
random part of the model revealed that there was a substantial amount of
between-individual variation in this relationship, σ2 = .20, χ2(2) = 448.7, p <
.001. Following the procedure outlined by Snijders and Bosker (1994), it was
calculated that this variation accounted for 19% of the total variance in beauty
ratings.
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Table 2

Standardized Partial Regression Weights (ß) for Interaction Effects Between Predictor
Variables and Perceived Degree of Human Influence on Landscape Beauty

Model 1 Model 2

Parameter ß χ2 p < ß χ2 p <

Sociodemographic Characteristics
      Farming x Human Influence
      Area 2 x Human Influence
      Age x Human Influence
      'Green' Party x Human Influence
      Income x Human Influence

.34

.28

.28
-.21
-.25

18.2
13.0
7.9
7.4
6.4

.001

.001

.01

.01

.05

.27

.28

.27
-.13
-.24

12.4
13.0
7.8
3.3
5.7

.001

.001

.01

.08

.05
Nature Experience Needs
      Factor 1 x Human Influence
      Factor 2 x Human Influence
      Factor 3 x Human Influence

-.33
.22
-.18

19.6
8.0
5.7

.001

.01

.05

Note. N = 460; Factor 1 = Self-oriented Growth Needs; Factor 2 = Existence/Relatedness
Needs; Factor 3 = Nature-oriented Growth Needs

Sociodemographic Characteristics

 A total of five sociodemographic characteristics were examined for
their effects on the relationship between perceived degree of human influence
and perceived landscape beauty: (a) age, (b) income, (c) residential area, (d)
farming background, and (e) political preference ('green' versus other parties).
Respondents who indicated that they, or their partner, worked, or had worked,
on cattle and/or arable farms were classified as farmers. Preference for 'green'
political parties was selected as a predictor instead of membership of
environmental organizations, because preliminary analyses revealed that the
latter was strongly related to respondents' level of income.

To examine the extent to which sociodemographic characteristics
moderated the relationship between perceived degree of human influence and
perceived landscape beauty, these characteristics and their interactions with
perceived degree of human influence were simultaneously added to the basic
multilevel model. χ2 tests of the partial regression coefficients for the
interaction effects were used to test the significance of sociodemographic
characteristics as predictors of the relationship between perceived degree of
human influence and perceived landscape beauty. Significant results are
presented in Model 1, Table 2. Inspection of Model 1 shows that farming
background, living in Area 2, age, preference for 'green' political parties and
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income interacted significantly with perceived degree of human influence
when predicting perceived landscape beauty. To aid in the interpretation of
these effects, predicted beauty ratings were generated for the most distinctive
sociodemographic groups using values 2 standard deviations above and below
the mean to represent high and low degrees of perceived human influence.

Inspection of these predicted beauty ratings in Figure 8 shows that the
predicted mean beauty rating for landscapes with a low degree of human
influence was, on average, higher than the predicted mean beauty rating for
landscapes with a high degree of human influence, indicating that natural
landscapes with a low degree of human influence were generally preferred
over natural landscapes with a high degree of human influence. Farmers,
however, did not display such a preference for natural landscapes with a low
degree of human influence; their predicted mean beauty rating for natural
landscapes with a low degree of human influence equaled their predicted
mean beauty rating for natural landscapes with a high degree of human
influence. Furthermore, respondents living in Area 2, older respondents, and
low-income respondents displayed relatively weak positive relationships
between perceived degree of human influence and perceived landscape
beauty, while respondents with a preference for 'green' political parties
displayed relatively strong positive relationships between perceived degree of
human influence and perceived landscape beauty. As can be seen in Figure 8,
each of the sociodemographic groups differed from the total sample both with
respect to their predicted beauty rating for natural landscapes with a high
degree of human influence and their predicted beauty rating for natural
landscapes with a low degree of human influence. No significant effects were
predicted or found for other sociodemographic characteristics, including
gender, religion, other occupations than being a farmer, and other political
preferences than a preference for 'green' political parties.
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Figure 8

Predicted landscape beauty for landscapes with a low and high perceived degree of human
influence as a function of sociodemographic characteristics and nature experience needs
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Table 3

Factor Loadings of Nature Experience Needs
Factor 1 Factor 2 Factor 3

I visit a natural area to get away for a while and
to put my worries aside

.71 .26 -.07

I visit a natural area to think in peace about the
things that bother me

.77 .18 .09

I consider visiting natural areas a useless activity -.47 .34 -.12
I only visit a natural area if I can feel safe .10 .71 -.05
I visit a natural area for the sake of company
and the pleasant atmosphere

.15 .68 .05

I visit a natural area to study special animals and
plants

.18 -.22 .82

I prefer to visit a natural area with which I have
a special bond

-.12 .48 .68

Eigenvalue 1.83 1.22 1.11
Percentage of variance 26.2 17.5 15.9

Note. The results shown are the result of a rotated factor solution, using Varimax rotations.
The number of factors was not constrained. Numbers in bold indicate the items
included in each factor.

Nature Experience Needs

A factor analysis of the seven reasons for visiting natural areas led to
the rotated three-factor solution shown in Table 3. The first factor consisted of a
combination of two items relating to a desire to be away and a desire for
reflective thought, and one negatively loaded item implying a rejection of the
idea that visiting natural areas is a useless activity. This factor was interpreted
as reflecting 'self-oriented growth needs'. The second factor consisted of two
items relating to a desire for safety, and a desire for company and a pleasant
atmosphere. This factor was interpreted as reflecting 'existence/relatedness
needs'. The third factor consisted of two items relating to a desire to study
plants and animals, and a desire to visit natural areas with which one has a
special bond. This factor was interpreted as reflecting 'nature-oriented growth
needs'.

As shown in Table 4, need profiles of the five distinctive
sociodemographic groups were to a large extent consistent with the
predictions. First, relatedness/existence needs were significantly stronger than
average for farmers, older respondents, and low-income respondents, while
these were significantly weaker than average for respondents with a preference
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for 'green' political parties. Furthermore, self-oriented growth needs were
significantly stronger than average for respondents with a preference for 'green'
political parties, while these were significantly weaker than average for farmers
and older respondents. Finally, nature-oriented growth needs were
significantly stronger than average for respondents with a preference for 'green'
political parties. Only one significant finding - the older respondents' strong
nature-oriented growth needs - showed the reverse of the predicted pattern.
Taken together, these results indicate that nature experience needs qualify as
potential mediators of the previously reported influences of farming
background, age, political preference, and income on the relationship between
perceived human influence and perceived landscape beauty (cf. Baron &
Kenny, 1986). Nature experience needs do not qualify as mediators of the
finding that respondents from Area 2 displayed a weak positive relationship
between perceived degree of human influence and perceived landscape
beauty, because respondents from Area 2 did not differ from other respondents
with regard to their nature experience needs.

Table 4

Mean Individual Regression Scores on Need Factors as a Function of Sociodemographic
Characteristics

Self-oriented
Growth

Existence/
Relatedness

Nature-oriented
Growth

Farmers        -.33**         .21**          -.09
Residents Area 2        -.11        -.01          -.11
> 65 years        -.22**         .18*           .26**

Low Income        -.09         .20*           .07
Preference 'Green' Party         .22*        -.53**           .22*

Note. N = 460; Means indicated by * and ** differ from zero at p < .10 and p < .05, respectively.

To investigate the influence of nature experience needs on landscape
preferences, the individual regression scores for the three need factors and
interactions between these scores and perceived degree of human influence
were added to the multilevel model. As can be seen in Model 2, of which the
estimates are presented in Table 2, all three need factors interacted significantly
with perceived degree of human influence when predicting perceived
landscape beauty. To aid in the interpretation of these effects, predicted beauty
ratings were generated for the 15% respondents with highest scores on each
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need factor using values 2 standard deviations above and below the mean to
represent high and low perceived degrees of human influence. Inspection of
these predicted beauty ratings in Figure 8 shows that, as expected, respondents
with strong existence/relatedness needs displayed relatively weak positive
relationships between perceived degree of human influence and perceived
landscape beauty, while respondents with strong self- and nature-oriented
growth needs displayed relatively strong positive relationship between
perceived degree of human influence and perceived landscape beauty. As can
be seen in Figure 8, respondents with strong existence/relatedness needs
differed from the total sample both with respect to their relatively high
predicted beauty rating for natural landscapes with a high degree of perceived
human influence, and their relatively low predicted beauty rating for natural
landscapes with a low degree of perceived human influence. Respondents with
strong person- and nature oriented growth needs, however, differed only from
the total sample with respect to their relatively high predicted beauty rating for
natural landscapes with a low degree of human influence.

The interaction between preference for 'green' political parties and
perceived degree of human influence on perceived landscape beauty was no
longer significant when it was estimated while controlling for the influences of
nature experience needs. Thus, the finding that respondents with a preference
for 'green' political parties displayed a relatively strong positive relationship
between perceived degree of human influence and perceived landscape beauty
could be explained by the fact that these respondents scored relatively low on
existence/relatedness needs and relatively high on self- and nature-oriented
growth needs. In addition, the interaction between farming background and
perceived degree of human influence on perceived landscape beauty was
reduced when it was estimated while controlling for the influences of nature
experience needs. Thus, the finding that farmers found natural landscapes with
high vs. low degrees of human influences about equally beautiful could be
partly explained by the fact that farmers scored relatively high on
relatedness/existence needs and relatively low on self-oriented growth needs.
Despite the fact that age and income were significantly associated with nature
experience needs (cf. Table 4), interaction effects between these
sociodemographic variables and perceived degree of human influence on
perceived landscape beauty were not reduced when these were estimated
while controlling for the influences of nature experience needs. Thus, the effects
of age and income on the relationship between perceived degree of human
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influence and perceived landscape beauty could not be explained in terms of
nature experience needs.

Discussion
The present findings add to a growing body of evidence for the

existence of important interindividual variation in preferred balances between
spontaneous and human-influenced processes in natural landscapes. Relative
preferences for spontaneous vs. human influenced natural landscapes,
analyzed in terms of the strength of the relationship between perceived
landscape beauty and perceived degree of human influence, were found to
differ as a function of sociodemographic characteristics and nature experience
needs. As in previous research, farmers were found to be a highly distinctive
group (see Chapter 2 and 4). While natural landscapes with a low degree of
human influence were generally preferred over natural landscapes with a high
degree of human influence, farmers rated these two types of natural landscapes
as about equally beautiful. In addition, the present findings extend previous
work by showing that not only farming background, but also age, income,
political preference, residential area, and nature experience needs influenced
relative preferences for spontaneous vs. human-influenced natural landscapes.
Specifically, older respondents, low-income respondents, and respondents
from the second area displayed relatively weak preferences for natural
landscapes with a low degree of human influence, while respondents with a
preference for 'green' political parties displayed relatively strong preferences
for natural landscapes with a low degree of human influence. Although the
relevance of these and similar sociodemographic characteristics to the
evaluation of natural landscapes has been established in a number of previous
studies (e.g., Balling & Falk, 1982; Dearden, 1984; Lyons, 1984), the present
study is the first to demonstrate independent and direct links between these
characteristics and interindividual variation in the relationship between
perceived degree of human influence and perceived landscape beauty

By demonstrating a link between sociodemographic characteristics and
interindividual variation in the preferred balance between spontaneous and
human-influenced processes in natural landscapes, the present study provides
further support for the idea that this variation reflects systematic and chronic
differences in standards of aesthetic landscape quality (Lyons, 1983; see also
Chapter 2 and 4). However, the present findings do not preclude that
contextual factors may have influenced landscape preferences. In particular, the
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finding that respondents from the second plan area displayed a relatively weak
positive relationship between perceived degree of human influence and
perceived landscape beauty suggests that landscape evaluations may have
been partly context-induced. Because local reactions to plans for marsh-
development in this area had been very negative, beauty ratings of respondents
from this area appear to be influenced by a general 'resistance to change'.
Moreover, respondents from the second area did not differ significantly from
other respondents with respect to nature experience needs, which further
decreases the plausibility that their landscape preferences were caused by
chronic personal characteristics. However, because, in the present study,
contextual factors, such as characteristics of planned-change procedures, were
confounded with personal characteristics, such as familiarity with the type of
landscape in one's residential area, conclusions about the relative contributions
of personal and contextual factors must remain tentative. By studying
respondents from a larger number of plan areas, future research may hope to
further disentangle the relative influences of personal and contextual factors.

The present study also sheds some light on why sociodemographic
characteristics might be associated with differing preferences for natural
landscapes with high vs. low degrees of human influence. In line with
predictions, it was found that reasons for visiting natural areas differed among
respondents from different sociodemographic backgrounds. Most importantly,
reasons reflecting lower-order needs, such as a desire for safety and a desire for
company, were relatively important to farmers, older respondents, and low-
income respondents, while reasons reflecting higher-order needs, such as a
desire to be away and a desire for reflective thought, were relatively important
to respondents with a preference for 'green' political parties. These findings
suggest that people prefer different types of landscapes because their personal
situation activates certain nature experience needs that may be better fulfilled
by one type of natural landscape than by another. However, the supposed
mediational role of nature experience needs in sociodemographic differences in
landscape preferences could only be reliably demonstrated for respondents
with a 'green' political preference, and, to a lesser extent, for farmers. Influences
of other sociodemographic variables on landscape preferences could not be
explained in terms of nature experience needs. These findings show that nature
experience needs need not necessarily mediate landscape preferences, even
when it can be demonstrated that groups with differing preferences display
corresponding differences in nature experience needs.
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Despite the fact that nature experience needs could not fully account
for sociodemographic differences in landscape preferences, nature experience
needs were found to exert an independent influence on landscape preferences
apart from the influences of sociodemographic characteristics. Consistent with
predictions, respondents with strong existence/relatedness needs were found
to display relatively weak positive relationship between perceived degree of
human influence and perceived landscape beauty, while respondents with
strong growth needs were found to display relatively strong positive
relationships between perceived degree of human influence and perceived
landscape beauty. The finding that behavioral needs were predictive of stated
preferences demonstrates that the task of evaluation natural landscapes is not
completely disconnected from people's purposive activities, as is often
assumed (Brown, Daniel, Richards, & King, 1988; Hull & Stewart, 1992). By
showing that stated preferences are associated with behavioral needs, the
present research contributes to the understanding of the functional role that
evaluations may play in guiding and directing perceivers to landscapes that
promise to fulfill their basic needs. A deeper insight into the possible adaptive
functions of nature experience needs may be gained by relating nature
experience needs to so-called 'restorative effects' that have been found to occur
in response to exposure to natural landscapes (e.g., Hartig et al., 1991; Kaplan
& Talbot, 1983; Ulrich et al., 1991). Theoretically, these restorative benefits of
nature experiences, such as decreases in mental fatigue and stress, have been
interpreted as consequences of the fulfillment of innate adaptive needs (Kaplan
& Kaplan, 1989; Ulrich, 1983). By examining differences in relative restorative
benefits of natural landscapes with varying degrees of human influence among
individuals with differing nature experience needs, future research may obtain
more information about the adaptive functions of these needs.

It should be noted that the three need factors that emerged from a
factor analysis of reasons for visiting natural areas deviated somewhat from the
a-priori theoretical classification of nature experience needs into existence,
relatedness, and growth needs (cf. Alderfer, 1972). First, growth needs were
further divided into one factor reflecting self-oriented growth needs, and one
factor reflecting nature-oriented growth needs. The relevance of this distinction
was demonstrated by the fact that older respondents, despite their weak self-
oriented growth needs, displayed relatively strong nature-oriented growth
needs. These findings indicate that nature-oriented growth needs deserve to be
studied as a special category of basic nature experience needs, apart from
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growth needs in general. Furthermore, existence and relatedness needs were
combined into one factor. Although this finding may indicate that a distinction
between existence and relatedness needs is not relevant for the domain of
nature experiences, it may also be due to insufficient sampling of items
assessing existence and relatedness needs. If so, then this shortcoming may also
account for the limited ability of nature experience needs to account for the
influences of sociodemographic characteristics on landscape preferences.
Future work may be directed toward constructing a larger selection of items
that covers the entire range of nature experience needs in order to obtain a
better test of the validity and applicability of the proposed theoretical
framework.

Another discrepancy between the empirical findings and the
predictions is that natural landscapes with a low degree of human influence
were generally rated equally or more beautiful than natural landscapes with a
high degree of human influence, even for respondents from sociodemographic
groups that were expected to favor natural landscapes with a high degree of
human influence. This finding is inconsistent with results of previous field and
laboratory studies (see Chapter 2 and 4), in which beauty ratings of farmers and
students of agriculture were found to be generally positively related to
perceived degree of human influence. An important difference between these
two previous studies and the present study is that in the previous studies,
respondents were actively encouraged and persuaded to participate, even if
they showed initial unwillingness to do so. In the present study, however,
respondents returned the questionnaire entirely on their own initiative, without
any special encouragements or incentives. Thus, it is likely that the present
sample included relatively many respondents with a special interest in the
topic of the study. This response bias may have led to an overrepresentation of
respondents with a strong preference for natural landscapes with a low degree
of human influence, because it has repeatedly been found that people who are
interested in nature favor this type of natural landscapes (cf. Dearden, 1984;
Strumse, 1996). As the main interest of the present study was in studying the
psychological processes underlying interindividual variation in landscape
evaluations, the apparently selective sample was not a major issue of interest
or concern in this study. However, from a practical perspective, it may be of
considerable relevance to obtain representative estimates of the relative
frequencies of preferences for different types of natural landscapes. To achieve
this, future studies may combine mail surveys with special stratification
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techniques, such as telephonic pre-selection techniques, in order to obtain
representative samples.

A limitation of the present work is that only conscious, explicit nature
experience needs were investigated. This may have influenced results, since
people may not be fully aware of their deeper motivations for experiencing
nature (cf. Kaplan, 1987). A description of nature experience needs that people
may not be aware of themselves has been offered by Kaplan & Kaplan (1989),
who suggested that landscape preferences are driven by unconscious needs to
explore and understand the environment. At a more conscious level, these
needs may be experienced in terms of growth needs, such as the desire to be
away, to be fascinated with nature, to be one with the natural context and to be
related to this context. In order to assess implicit needs, future studies might
adapt projective measures that have been found useful in other areas (cf.
McClelland, Koestner, & Weinberger, 1989) to the study of nature experience
needs. Developing reliable measures to assess implicit nature experience needs
provides a major challenge for future research. Once such measures become
available, the interplay between conscious and unconscious nature experience
needs may offer new insights into the role of motivation in landscape
evaluation.

In summary, the finding that sociodemographic characteristics, such as
farming background, age, income, residential area, and having a 'green'
political preference are significant moderators of the preferred balance between
spontaneous and human-influenced processes in natural landscapes supports
the idea that interindividual variation in landscape preferences is to a large
extent systematic and predictable. In addition, the results of the present study
provide preliminary support for the idea that sociodemographic differences in
relative preferences for natural landscapes with high vs. low degrees of human
influence reflect differential capacities of these landscapes to fulfill higher and
lower order nature experience needs. In years to come, researchers may try to
obtain more insight into the structure, function, and development of nature
experience needs, and their relationship to landscape preferences and
sociodemographic characteristics. In any case, a complete account of landscape
evaluations must include an explication of the causes and functions of
interindividual variation in these evaluations.





Chapter 6

General Discussion

The general aim of this thesis was to gain more insight into the
determinants and causes of individual differences in preferences for natural
landscapes. Two main questions guided this research. First, it was examined how
individual differences in landscape preferences can be predicted by landscape
characteristics, personal characteristics, and contextual characteristics. Second, an
attempt was made to identify the psychological mechanisms underlying individual
differences in landscape preferences. The introductory chapter provided a general
overview of theoretical notions and empirical findings relevant to these research
questions. The subsequent empirical chapters dealt with these questions in more
detail. This final chapter includes an overview and discussion of the main
conclusions that can be drawn from the empirical studies. To aid in the interpretation
of these conclusions, this chapter will start out with some comments on how
preferences for natural landscapes were assessed in the research in this thesis.

Assessing Landscape Preference

In the introductory chapter, the central dependent variable in this thesis was
defined as aesthetic response. This variable was assumed to be similar in meaning to
the concept of preference, or general like-dislike response. Consistent with this
assumption, the research presented in Chapter 2 revealed that both dependent
measures to assess people's evaluations of natural landscapes yielded highly
converging results (see also Buhyoff et al., 1981; Daniel & Boster, 1976; Zube et al.,
1975, for similar demonstrations). Because, in the Dutch language, it is easier to ask
people how beautiful they find a landscape than to ask them how much they 'like' a
landscape, beauty ratings were used as the main dependent variable in all studies
presented in this thesis. However, to preserve connection with the English-American
literature, in which the term 'preference' is more commonly used than 'beauty',
results of these studies will be discussed mainly in terms of 'preference'.

It should be noted that preference responses and aesthetic responses were
found to converge only when preferences responses were assessed by means of
general preferential judgments, or like-dislike responses. When preferences were
assessed by means of paired comparisons with respect to specific functions, such as
living or cycling, it was found that results obtained with preference responses
differed from results obtained with aesthetic responses (see Chapter 3 for a more
detailed discussion). Thus, the conclusions about individual differences in landscape
preferences as they will be presented in this chapter should be interpreted only in
terms of individual differences in general aesthetic preferences for natural
landscapes.

Summary of Main Conclusions
The main contributions of the research presented in this thesis can be

summarized in five conclusions. The first conclusion is that the degree of human
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influence of natural landscapes constitutes a major source of individual differences
in preferences for these landscapes (Chapter 2 to 5). While people were generally
found to agree in their perceptions of the degree of human influence of natural
landscapes, they varied considerably in their appreciation of this landscape
characteristic. The second conclusion is that individual differences in the preferred
balance between spontaneous and human-influenced processes in natural landscapes
are predictably related to personal characteristics, including farming background,
environmental concern and expertise, age, and socioeconomic status (Chapter 2, 4,
and 5). The third conclusion is that the mere context of planned change may exert a
negative effect on aesthetic preferences for natural landscapes, particularly if
respondents judge the landscapes from a user perspective, and if natural landscapes
have a low degree of human influence (Chapter 2). The fourth conclusion is that
associations between personal characteristics and relative preferences for spontane-
ous versus human-influenced nature correspond to individual differences in nature
images and environmental beliefs, and to individual differences in basic needs and
motives (Chapter 4 and 5). Finally, the fifth conclusion is that multilevel analysis
appears to be a useful and much-needed new tool for the systematic investigation of
the interplay between personal characteristics, contextual characteristics, and
landscape characteristics in individual differences in landscape preferences (Chapter
2, 4, and 5). These five conclusions, and their implications for theory, practice, and
future research, will now be discussed in turn.
Conclusion 1: Degree of Human Influence
Main Findings

The studies presented in Chapter 2 to 5 consistently showed that degree of
human influence is a major source of individual differences in landscape
preferences. For some, natural landscapes are favored if they are wild, unmanaged,
and with a low degree of human influence. Others favor natural landscapes if they
are well-kept, orderly, and with a high degree of human influence. These individual
differences were found across different samples of landscapes and respondents,
across different contexts, and across different measures of degree of human
influence and aesthetic response. Thus, interindividual variation in the preferred
balance between spontaneous and human-influenced processes in natural landscapes
appears to be a widespread and robust phenomenon. Although several authors have
suggested that degree of human influence may be an important factor underlying
individual differences in landscape preferences (e.g., Hartig, 1993; Kaplan &
Kaplan, 1989), the research described in the present thesis provides a first empirical
demonstration of the links between perceived degree of human influence and
individual differences in landscape preferences.

While people were found to differ in their appreciation of natural
landscapes with varying degrees of human influence, they generally displayed high
agreement in their perceptions of the degree of human influence of natural
landscapes. Importantly, interindividual agreement in perceptions of degree of
human influence was found only if degree of human influence was assessed in terms
of neutral characteristics such as 'cultivatedness', i.e., the degree to which a
landscape is perceived as well-cared-for, or its counterpart, 'roughness'. When such
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measures were used, perceptions of degree of human influence corresponded closely
to expert perceptions (Chapter 2), were sensitive to actual variations in management
strategies among natural landscapes (Chapter 3, 4, & 5), and did not covary with
group differences in preferences (Chapter 2 & 4). However, if degree of human
influence was assessed in terms of characteristics with a general positive
connotation, such as 'biodiversity', or 'naturalness', then perceptions of degree of
human influence were found to covary with people's preferences (Chapter 2). Thus,
degree of human influence can be measured in an objective manner, but only if it is
assessed in evaluatively neutral terms, such as 'cultivatedness' or 'roughness'.
Theoretical Implications

The conclusion that perceived degree of human influence is a major
dimension underlying individual differences in landscape preferences is consistent
with theoretical explanations of these differences in terms of people's risk
perceptions (Abello & Bernaldez, 1986; Bixler & Floyd, 1997; González Bernaldez
& Parra, 1979; Ulrich, 1993). According to these explanations, people differ in their
preferred balance between spontaneous and human-influenced processes in natural
landscapes because they differ in their ability to cope with the risk or danger implied
in wild, spectacular natural landscapes with a low degree of human influence. As
pointed out by Ulrich (1986, 1993), an important implication of this explanation is
that people generally agree in their preferences for unspectacular, nonthreatening
natural landscapes.

The research in the present thesis casts some serious doubt on the
assumption that people generally agree in their preferences for unspectacular,
nonthreatening natural landscapes. Individual differences in preferences were not
restricted to wild natural landscapes with an assumed high level of risk or danger.
Indeed, people also consistently differed in their preferences for well-kept natural
landscapes that presumably entail low levels of implied risk or danger. These
findings suggest that people may be differentially repelled and attracted by low as
well as high degrees of human influence in natural landscapes.

In the introductory chapter it was discussed that individual differences in
preferences for natural landscapes with varying degrees of human influence may
often be explained equally well in terms of spatial configuration characteristics, such
as the characteristics from the model developed by Kaplan & Kaplan (1989), as in
terms of degree of human influence. Although this alternative explanation cannot be
definitively ruled out by the available data, it should be noted that no indications
were found for interindividual variation in the relationship between people's
perceptions of spatial configuration characteristics and their landscape preferences.
In the field study described in Chapter 2, ratings of spatial configuration
characteristics, including complexity, mystery, and coherence, were found to reflect
people's general aesthetic preferences rather than perceptions of spatial
configurations. These findings point to a general evaluative factor behind these
characteristics, and suggest that alternative ways of measuring these characteristics
are needed in order to empirically demonstrate their importance to individual
differences in landscape preferences.
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Practical Implications

The conclusion that perceived degree of human influence is a major source
of individual differences in landscape preferences appears highly relevant to
decision making in the context of nature development policy. Experts on nature
development have classified natural landscapes into four broad categories ranging
from approximately natural landscapes with a very low degree of human influence
to multifunctional natural landscapes with a high degree of human influence (Bal et
al., 1996). The interindividual variation in the preferred balance between
spontaneous and human-influenced processes in natural landscapes found in the
present thesis suggests that, for nature-management decisions to receive broad local
support, different aesthetic interests must be carefully assessed and weighted
appropriately.

With respect to the assessment of individual differences in preferences for
natural landscape, the finding that these characteristics may be assessed in an
objective manner suggests that it is feasible to incorporate individual differences in
practically applicable visual-quality assessment models based on objective
landscape characteristics. However, before engaging in costly and labor-intensive
endeavors to adjust generic visual-quality assessment models, policy makers and
planners may first want to know exactly how important individual differences in
preferences for natural landscapes are as compared to interindividual agreement.
Unfortunately, this question cannot be answered on the basis of the currently
available research, because this research did not include random representative
samples of people and landscapes (cf. Stamps, 1996). However, since most land-
management decisions in the context of nature development policy are concerned
with choosing between plans to develop wild natural landscapes, such as marshes,
and plans to develop more human-influenced natural landscapes, such as flowery
grasslands, it may be expected that there will generally be a considerable amount of
interindividual variation in people's relative preferences for these plans.

Directions for Future Research

The research presented in this thesis suggests two major directions for
future research on the role of landscape characteristics in individual differences in
landscape preferences. One direction is to translate the spatial configurations
characteristics from the theoretical framework developed by Kaplan & Kaplan
(1989), i.e., complexity, mystery, coherence, and legibility, into more objectively
measurable constructs. In doing so, future studies may extend preliminary
theoretical and empirical attempts in this direction made by  Brown et al. (1986),
Staats (1991), and Ulrich (1983). Once objective measures to assess the perceived
spatial configuration of natural landscapes become available, the relative roles of
content and spatial configuration in preferences for natural landscapes become open
to empirical investigation.

A second direction is to relate perceptions of degree of human influence to
perceptions of risk and danger. This research strategy may provide more insight into
the validity of theoretical explanations of individual differences in landscape
preferences in terms of the risk and danger implied by low degrees of human
influence. However, it should be noted that it may not be possible to measure risk
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perceptions directly, as natural landscapes are generally not consciously experienced
as risky or dangerous, unless they contain explicit elements of danger (Ulrich,
1993). Findings from the study in Chapter 5, which were not reported in this thesis,
may serve to illustrate this point. In an attempt to measure risk perceptions,
respondents were asked to rate, on a 5-points scale, the applicability of the
description 'a landscape that may cause inconveniences and may be harmful to
people' to each of the natural landscapes included in this study. The average rating
of 1.7 on this dimension indicated that respondents generally did not perceive the
landscapes as risky. Moreover, natural landscapes with a low degree of human
influence were rated about equally riskless as natural landscapes with a high degree
of human influence. These findings suggest that, if risk perceptions play a role in
individual differences in preferences for natural landscapes, people may generally
not be aware of this. Future work might employ more implicit measures, such as
psychophysiological measures (e.g., Cacioppo & Tassinary, 1990; Dimberg, 1990),
to further investigate the role of risk perceptions in individual preferences in natural
landscapes.

Conclusion 2: Personal Correlates
Main Findings

Individual differences in the preferred balance between spontaneous and
human-influenced processes in natural landscapes were found to be systematically
related to personal characteristics, including farming background (Chapter 2, 4, and
5), environmental concern and expertise (Chapter 4 and 5), age (Chapter 5), and
socioeconomic status (Chapters 2 and 5). More specifically, farmers and people who
were being trained to work as farmers, older people, and people with low levels of
education and income were found to display relatively strong preferences for natural
landscapes with a high degree of human influence, while environmental experts and
people who were highly concerned about the environment, younger adults, and
people with high levels of education of income were found to display relatively
strong preferences for natural landscapes with a low degree of human influence.
Taken together, these findings indicate that individual differences in landscape
preferences are to a large extent predictable and not, as is often thought, completely
random.

Although the various groups that were examined differed in their relative
preferences for spontaneous vs. human influenced natural landscapes, beauty ratings
were generally in the upper halves of the scales used. Thus, group differences in
landscape preferences were restricted to variations in positive evaluations.
Moreover, most groups, with the exception of farmers in studies 2 and 4, displayed
at least a weak positive preference for natural landscapes with a low degree of
human influence. Thus, group differences were mainly restricted to variations in
positive relationships between degree of human influence and landscape
preferences. These findings are consistent with previous findings indicating that
natural landscapes in general, and degree of naturalness in particular, are generally
evaluated in a positive manner (see reviews by Hartig, 1993; Kaplan & Kaplan,
1989; Ulrich, 1986, 1993). However, the research in the present thesis qualifies
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these findings by showing that people may differ considerably in their relative
positive evaluations of natural landscapes with low vs. high degrees of human
influences. Thus, general positive evaluations of natural landscapes and naturalness
do not necessarily justify the assumption that people generally agree in their
preferences for natural landscapes.

In addition to the significant findings, some nonsignificant findings also
deserve mention. First, gender, a variable that has repeatedly been found to be a
significant predictor of relative preferences for spontaneous vs. human-influenced
natural landscapes (e.g., Abello & Bernaldez, 1986; Dearden, 1984; Sonnenfeld,
1967; Strumse, 1996), did not emerge as a significant predictor in the current
studies. Furthermore, familiarity, defined in terms of the duration of exposure to the
study areas included in the present thesis, was also found to be nonpredictive of
individual differences in preferences for natural landscapes. These nonsignificant
findings may be explained by the fact that the research in the present thesis, unlike
previous studies, statistically controlled for the influences of other personal
characteristics while determining the effects of single personal characteristics.
Moreover, effects of personal characteristics on landscape preferences were
estimated for the whole range of natural landscapes included in the studies, not just
for single subcategories of natural landscapes. These results underline to the
importance of multilevel analysis as a tool for disentangling the relative
contributions of different factors underlying landscape preferences.

Theoretical implications

Most explanations of individual differences in preferences for natural
landscapes have focused on familiarity as a central influential personal characteristic
(Kaplan & Kaplan, 1989). The results of the present study do not provide support for
such a central role of familiarity, at least not when this variable is defined as the
mere duration of exposure to different locations, regions, or landscape types. In the
field study in Chapter 2, time lived or spent in the agrarian landscape of the study
area did not emerge as a significant predictor of the relationship between
cultivatedness and landscape beauty. In the survey in Chapter 5, landscape
preferences were not found to differ systematically as a function of residential area.
Respondents from only one area, a highly cultivated area, were found to display
stronger preferences for natural landscapes with a high degree of human influence
than respondents from the other areas. Although this finding may be interpreted in
terms of a high familiarity with cultivated landscapes, it may also be interpreted in
terms of other variables, such as the high percentage of farmers in this area, which
may have led nonfarmers to identify with the farmers' subculture. Thus, the current
research provides little support for the importance of familiarity as a predictor of
individual differences in preferences for natural landscapes.

While the results of the present thesis are generally not very consistent with
an interpretation of individual differences in terms of familiarity, they appear to be
highly compatible with an interpretation of these differences in terms of people's
vulnerability to the risks and dangers implied in natural landscapes (Bixler & Floyd,
1997; González Bernaldez & Parra, 1979; Ulrich, 1993). In general, groups that may
be expected to be vulnerable to the risks implied by a low degree of human
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influence, such as farmers, older people, and people with a low socioeconomic
status were found to display relatively strong preferences for well-kept natural
landscapes with an assumed low degree of implied risk, while groups that may be
expected to be relatively invulnerable to the threats implied by a low degree of
human influence, such as people with expert knowledge of natural landscapes,
younger people, and people with a high socioeconomic status, were found to display
relatively strong preferences for wild natural landscapes with an assumed low
degree of implied risk. Thus, the ability of personal characteristics to predict
individual differences in relative preferences for natural landscapes with low vs.
high degrees of human influence appears to depend on the significance of these
characteristics for people's vulnerability to the threats implied by natural landscapes
with a low degree of human influence, rather than on the degree of familiarity with
natural landscapes implied by these personal characteristics.

A recent study by Van den Berg & Koole (1999) provides some
preliminary evidence for the hypothesis that individual differences in landscape
preferences reflect individual differences in vulnerability to the risks implied by a
low degree of human influence. Using the 'mortality salience paradigm', which has
been developed within the framework of Terror Management Theory (Greenberg,
Solomon, & Psyszczynski, 1997; Solomon, Greenberg, & Psyszczynski, 1991),
respondents were either asked to think about their own death, or to think about a
neutral topic, prior to evaluating slides of natural landscapes with varying degrees of
human influence. Results of this study showed that respondents who were reminded
of their own mortality displayed lower preferences for natural landscapes with a low
degree of human influence, and higher preferences for natural landscapes with a
high degree of human influence than respondents who were not reminded of their
mortality. As thinking about one's death may be assumed to make people more
anxious, and thus, more vulnerable to threats, these results provide some
experimental support for the hypothesis that people's vulnerability to risks and
threats is an important factor underlying individual differences in landscape
preferences.

Practical Implications

The research described in the present thesis included groups of respondents
that corresponded to common policy distinctions of local interest groups into
farmers, residents, visitors, and special interest groups, such as environmentalists.
As these groups may be found in most nature development areas, their differential
response to natural landscapes with varying degrees of human influence are of great
interest to policy makers and planners. In general, a distinction between farmers and
environmentalists, i.e. people with a special interest in or knowledge about nature,
was found to be highly predictive of individual differences in preferences for natural
landscapes. However, the frequently made distinction between residents and visitors
was not found to be very predictive of individual differences in landscape
preferences. With respect to individual differences in landscape preferences,
distinctions based on age and socioeconomic status appear to be more informative.

With respect to the development of visual-quality assessment models that
are sensitive to individual differences, the finding that these differences were
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systematically related to objectively measurable personal characteristics as well as to
objectively measurable landscape characteristics further enhances the feasibility and
potential applications of such models. Most importantly, by incorporating
sociodemographic correlates of individual differences in landscape preferences in
visual-quality assessment models, policy makers and planners may be able to predict
preferences for alternative management plans on the basis of information about the
sociodemographic composition of a plan area.

Directions for Future Research

While the findings presented in the current thesis provide important
insights into the personal correlates of individual differences in preferences for
natural landscapes, the present results on this topic should by no means be regarded
as conclusive. In order to obtain a comprehensive overview of all personal correlates
of individual differences in preferences for natural landscapes, future studies of
landscape preference should continue to invest in employing heterogeneous samples.
The relative importance of various personal characteristics to individual differences
in landscape preferences may be studied by means of multilevel analysis.

Future research may also include dispositional characteristics relevant to
risk-taking behavior, such as sensation-seeking (Zuckerman, 1979; Zuckerman,
Ulrich, and McLaughlin, 1993), to further investigate the hypothesis that individual
differences in preferences for natural landscapes reflect people's differential
vulnerabilities to the risks implied by low degrees of human influence.
Alternatively, manipulating people's vulnerability to risks implied in natural
landscapes may also be a promising avenue for future research. In doing so, future
studies may extend preliminary work in this direction by Van den Berg & Koole
(1999).

Conclusion 3: The Context of Planned Change
Main Findings

The research described in the present thesis was carried out in the context
of the introduction of nature development plans as outlined in the '1990 Dutch
Nature Policy Plan' issued by the Dutch Ministry of Agriculture, Nature
Management, and Fisheries. In order to obtain a preliminary assessment of the
influence of the context of planned change on preferences for natural landscapes,
one may compare the results that were found in the studies reported in Chapter 2 and
5, which were explicitly conducted in the context of planned change, to the results of
the study that was reported in Chapter 4, which was conducted in a more neutral
context. This comparison reveals that individual differences in landscapes
preferences may be found under planned-change circumstances as well as under
neutral circumstances. Thus, the influence of planned-change context seems unable
to account for the pervasive finding that people differ in their preferred balance
between spontaneous and human-influenced processes in natural landscapes. For
example, in the study on the evaluation of planned changes described in Chapter 2,
group differences in landscape preferences between farmers and other groups
appeared to be greater than those found in the study conducted in a neutral context
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(described in Chapter 4), whereas in the other study on the evaluation of planned
changes described in Chapter 5, group differences in preferences between farmers
and other groups appeared to be smaller than those found in a neutral context.

While the foregoing -rather casual- comparison across different studies
may have offered little support for an independent influence of planned-change
context, the more rigorous investigation of planned-change context described in
Chapter 3 yielded more insightful outcomes. In this experimental study, natural
landscapes were either described as existing landscapes, or as plans for nature
development. The results showed that the context of planned change may exert a
negative influence on preferences for natural landscapes, particularly if natural
landscapes possess a low degree of human influence, and if respondents judge these
landscapes from the perspective of a resident or a cyclist.
Theoretical Implications

The finding that the context of planned change may exert an independent
influence on preferences for natural landscapes demonstrates that evaluations of
natural landscapes depend to an important degree on the type of knowledge that is
activated at the moment of judgment. In other words, landscape evaluations are to a
large extent relative rather than absolute. In this respect, landscape evaluations
appear to operate according to the same principles as evaluations of other objects
and people (for a review, see Tesser & Martin, 1996). In general, the context in
which a landscape is embedded may provide a frame of reference for interpretation,
selection, and judgment, and thus may help people to form an impression of the
landscape. Hence, the same landscape can be associated with different responses,
depending on the particular knowledge that is contextually activated at the time of
judgment.

What kinds of knowledge are activated by the context of planned change?
The results obtained in Chapter 3 suggest that the risky information content of
planned changes may be an important factor underlying effects of planned-change
context on landscape preferences (cf. Lopes, 1986). First, only preferences by
respondents who can be expected to be threatened by the introduction of planned
changes, such as residents and cyclists, were affected by the planned change context.
Furthermore, only natural landscapes that may be assumed to imply a major threat to
the typical rural character of the status quo, such as unmanaged, wild landscapes,
were evaluated more negatively when they were presented as planned changes.

Clearly, the results obtained in Chapter 3 are not only consistent with a
risk-perception explanation. For instance, the fact that people generally have little
control over planned changes may also be an important factor underlying negative
effects of planned-change context on landscape preferences (Winkel, 1981).
However, unlike these alternative accounts, the concept of risk is also potentially
capable of explaining why people may differ in their preferences for spontaneous vs.
human-influenced natural landscapes. Therefore, risk perception appears to be a
powerful and parsimonious theoretical construct, that holds the promise of an
integrative and parsimonious framework for understanding both contextual and
interindividual variations in preferences for natural landscapes.
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Practical Implications

The findings of the research presented in Chapter 3 provide some support
for the popular belief that negative evaluations of plans to develop natural
landscapes with a low degree of human influence by user groups such as residents
and visitors may be context-induced. However, it would be premature to derive
practical guidelines for policy strategies in the area of nature development on the
basis of this single study, especially since the results of this study indicate that
planned-change context, in and of itself, did not cause a rejection of planned
changes in favor of the status quo. For the time being, given the limited knowledge
about the influences of planned-change context, obtaining preference data in each
specific nature development area would appear to be an important element in any
nature development procedure.

Directions for Future Research

The research in Chapter 3 of this thesis fills an important void in the
literature on landscape evaluation by studying the independent influence of planned-
change context on landscape preferences while controlling for other variables.
Naturally, because it comprises of a single study, there remain many potentially
relevant variables that need to be addressed. For example, the study in Chapter 3 did
not vary the characteristics of the existing landscape. Future work may
systematically explore the influence of different types of existing landscapes.
Furthermore, because the study in Chapter 3 included only four natural landscapes,
multilevel analysis could not be applied to analyze the results of this study.
Therefore, conclusions about the moderating role of landscape characteristics on the
influence of planned-change context on landscape preferences had to remain
tentative. By including larger samples of natural landscapes, future studies may gain
more insight into the interplay between contextual and landscape characteristics in
landscape preferences.

Conclusion 4: Cognitions and Motivations
Main Findings

The research presented in Chapter 4 investigated nature images and
environmental beliefs as cognitive mechanisms that may underlie individual
differences in the preferred balance between spontaneous and human-influenced
processes in natural landscapes. Similar descriptive and normative cognitive
constructs have enjoyed considerable popularity as potential explanations of
individual differences in landscape preferences (e.g., Balling & Falk, 1982; Kaplan
& Kaplan, 1989; Lyons, 1983; Ulrich, 1983; Wohlwill, 1983). Nevertheless, to our
knowledge, the ability of cognitive factors to account for individual differences in
landscape preferences was never subjected to empirical testing prior to the research
described in Chapter 4.
 While environmental beliefs were assessed using an existing measure (the
NEP-scale developed by Dunlap and Van Liere, 1978), no direct, independent
measures of nature images were available. Therefore, an important contribution of
the research described in Chapter 4 lies in the development of an independent



General Discussion                                             123

measure to assess nature images. This measure relied on prototypicality ratings of a
selection of different instances of nature. Factors underlying these prototypicality
ratings could be interpreted in terms of ecocentric versus anthropocentric nature
images. Both nature images and environmental beliefs were found to vary across
students from different educational disciplines. Students of agriculture displayed
relatively anthropocentric nature images and environmental beliefs, while students
of biology displayed relatively ecocentric nature images and environmental beliefs.
Although this pattern closely matched predictions, group differences in nature
images and environmental beliefs could not account for group differences in
landscape preferences. In spite of this negative result, the sensitivity of the newly
developed measure to group differences in nature images is a promising indication
of its potential to tap variations in cognitive images of natural landscapes.

The ability of basic needs and motives to account for individual differences
in landscape preferences was investigated in Chapter 5. A self-report measure was
constructed, that assessed nature experience motives by asking respondents to
indicate to what extent a number of reasons for visiting nature applied to them. The
different reasons were generated to represent Alderfer's (1972) three basic need
categories: (a) existence, (b) relatedness, and (c) growth. A confirmatory factor
analysis indeed yielded a factor structure that was interpretable within this
theoretical framework. Furthermore, it was found that these three need factors
exerted a systematic influence on individual differences in relative preferences for
spontaneous vs. human-influenced natural landscapes, that remained significant after
other sociodemographic variables were statistically controlled for. Importantly,
additional analyses revealed that nature experience motives were able to partly
explain group differences in landscape preferences. Environmentalists' strong
preferences for natural landscapes with a low degree of human influence could be
explained in terms of their strong growth needs, and their weak existence/relatedness
needs. In addition, farmers' strong preference for natural landscapes with a high
degree of human influence could be partly explained by their strong
relatedness/existence needs, and their weak growth needs. Taken together, the
studies described in Chapter 4 & 5 represent a promising first step towards
unraveling the psychological mechanisms underlying individual differences in
landscape preferences.

Theoretical Implications

Individual differences in cognitive images of nature have been widely
assumed to be an important source of individual differences in landscape
preferences (Balling & Falk, 1982; Kaplan & Kaplan, 1989; Lyons, 1983; Ulrich,
1983; Wohlwill, 1983). The research presented in Chapter 4 provides some support
for this assumption by demonstrating that students from different educational
disciplines, who differed in their farming background and environmental expertise,
displayed systematic differences in nature images and environmental beliefs.
However, statistical analyses revealed that group differences in landscape
preferences were still present after controlling for individual differences in nature
images and environmental beliefs. Thus, these findings may cast serious doubt on
the ability of nature images and environmental beliefs to explain group differences
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in preferences for natural landscapes. It must be remembered, however, that the
research presented in Chapter 4 represents the first systematic exploration of the role
of nature images and environmental beliefs in individual differences in landscape
preference. Therefore, any conclusion regarding the explanatory power of these
constructs in this area must be regarded as tentative. Regardless of the outcomes that
future research may bring, the new methodology to assess individual differences in
nature images, whose development is documented in Chapter 4, offers a powerful
new tool for the study of cognitive images of natural landscapes.

By showing that individual differences in behavioral needs may underlie
group differences in landscape preferences, the research presented in Chapter 5
highlights the functional role of landscape preferences. Perceptions of beauty may
contain information regarding the need-fulfilling potential of natural landscapes
which may direct people towards landscapes that hold much promise of fulfilling
their basic needs. Thus, people appear to be more than merely passive observers of
natural landscapes. Rather, they should be conceived of as purposive agents acting
upon specific needs and desires (cf. Canter, 1983; Hartig, 1993; Ittelson, 1973;
Zube, 1987). Importantly, the finding that behavioral needs were predictive of
people's aesthetic responses to simulations of natural landscapes provides further
support for the significance of aesthetic responses as a measure of scenic quality.

While basic motives and needs, such as needs to understand and explore
landscapes, play a prominent role in explanations of interindividual agreement in
landscape preferences (e.g. Kaplan & Kaplan, 1989; Orians, 1980; Ulrich, 1983),
motivational explanations of individual differences in landscape preferences have
been largely neglected. The belief that such explanations are incompatible with
evolutionary explanations of landscape preferences appears to be an important
underlying reason for this neglect of motivational explanations of individual
differences in landscape preferences. According to evolutionary explanations,
people's landscape preferences today are still driven by basic needs and motives that
enabled earlier primates to seek out adaptive environments that promote survival
(e.g., Appleton, 1975; Kaplan, 1987; Orians, 1980; Ulrich, 1983). Because
individual differences in the strength of basic needs and motives would lower the
species' chances of survival, such differences appear to be difficult to reconcile with
general evolutionary accounts.

However, evolutionary accounts do not necessarily imply that the relative
strength of basic motives is similar across people. Exposure to different cultural or
demographic conditions may give rise to differences in basic needs and motives
without disrupting the adaptive function of human behavior (Tooby & Cosmides,
1990). Thus, the conclusion that individual differences in landscape preferences are
caused by individual differences in motivations rather than by individual differences
in cognitions is not necessarily at odds with evolutionary theories of landscape
preferences. Likewise, it also does not provide support for cultural theories of
landscape preferences. As discussed in the introduction, research on individual
differences in landscape preferences generally offers little evidence for the tenability
of general biological or cultural theories.
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Practical Implications

From an applied perspective, the differences in nature images found across
groups with agricultural and nonagricultural backgrounds have important
implications for the way in which plans for nature development should be
communicated to the local public. If nature development plans are communicated as
plans to increase the naturalness and biodiversity of an agrarian area, then farmers
may question the usefulness of these plans, because, in their conceptions, the
existing agrarian landscape already is a natural and biodiverse landscape. In order to
avoid such miscommunications, it is recommendable that definitions of the concepts
of 'naturalness' and 'biodiversity' are made explicit by all parties involved (cf. Lamb
& Purcell, 1990).

The finding that behavioral needs are an important factor underlying
differences in landscape preferences between local groups such as farmers and
environmentalists may enable planners and land managers to adjust nature
development plans in such a way that they meet the most important needs of local
interest groups. In turn, this may facilitate the task of land-use committees and other
authorities to select plans that receive wide-spread local support.

Directions for Future Research

In the present thesis, cognitive and motivational explanations of individual
differences in landscape preferences were investigated in two different studies,
which included different sets of landscapes, different groups of respondents, and
were conducted in different contexts. Therefore, conclusions about the relative
importance of these two mechanisms must necessarily remain tentative. Further
understanding of the psychological mechanisms underlying individual differences in
landscape preferences may come from simultaneously examining the roles of
cognitions and motivations. This research strategy may provide a more conceptually
balanced and integrated view of individual differences in landscape preferences.

In years to come, research may also concentrate on developing and
validating better instruments for measuring environmental cognitions and
motivations. Given the limited amount of previous research on the role of cognitions
and motivations in landscape preferences, the studies in the present thesis had to
construct and employ new measures. In particular, future work may be directed
toward constructing representative sets of items that cover the entire ranges of nature
images and nature experience needs.

Conclusion 5: Multilevel Analysis
Main Findings

In general, people's preferences for natural landscapes may be studied at
two different levels. At the level of landscapes, one may investigate the influences
of systematic differences between landscapes. At the level of individuals, one may
investigate the influences of systematic differences between people (cf. Dearden,
1981, 1987; Levine, 1994, 1996). Until recently, most empirical investigations of the
determinants of landscape preferences were restricted to one of these two levels of
analysis, leaving questions about determinants at the other level unanswered. In the
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present thesis, limitations of choosing one level of analysis could be overcome by
adapting a recently developed statistical technique, called multilevel analysis, to the
study of landscape preferences (Bryk & Raudenbusch, 1992; Kreft & De Leeuw,
1998). In brief, individual beauty ratings were regressed on landscape characteristics
as well as personal characteristics while controlling for dependencies in the data due
to the fact that beauty ratings were nested within individuals. To perform these
regression analyses, a two-level model of landscapes within individuals was
estimated using Mln, a program for the analysis of hierarchically nested data
(Woodhouse, 1995). This model accounted for between-individual variation in mean
beauty ratings as well as for between-individual variation in the relationships
between landscape characteristics and beauty ratings.

By employing multilevel statistical techniques, the research in the present
thesis was able to address questions about individual differences in landscape
preferences that until now could not be reliably assessed by single-level statistical
techniques. In the study presented in Chapter 2, multilevel analysis was used to
investigate the moderating role of personal characteristics in relationships between
landscape characteristics and landscape preferences. In the studies presented in
Chapter 4 and 5, the use of multilevel analysis was extended by investigating the
mediational role of cognitive and motivational mechanisms in effects of personal
characteristics on relationships between landscape characteristics and landscape
preferences. Because the current research did not directly compare results of
multilevel methods with results of single-level statistical techniques, conclusions
about the contributions of multilevel methods to the study of landscape preferences
must necessarily remain tentative. Nevertheless, the research presented in this thesis
suggests that multilevel analysis is a promising new tool for studying the
determinants and causes of individual differences in landscape preferences.

Theoretical Implications

The issue of which level of analysis, the level of landscapes or the level of
individuals, is most appropriate for studying landscape preferences has been the
focus of much debate in the field of landscape evaluation (e.g., Dearden, 1981,
1987; Jacques, 1980; Purcell & Lamb, 1984; Shuttleworth, 1981; see also Van den
Berg, 1995a). As Dearden (1987) has pointed out, this issue has important
theoretical implications. Analyses at the level of landscapes draw researchers'
attention to interindividual agreement in landscape preferences, while leaving
interindividual differences undetected. Analyses at the level of individuals, on the
other hand, highlight interindividual differences in landscape preferences, while
leaving interindividual agreement undetected. Thus, the application of single-level
techniques appears to confirm a-priori theoretical assumptions concerning the
degree of consensus among observers, rather than to provide fair empirical tests of
these assumptions.

Multilevel analysis may provide an important breakthrough in the long-
standing debate about the relative importance of personal characteristics and
landscape characteristics to landscape preferences by offering a statistical technique
that is unbiased by researchers' a-priori theoretical assumptions. Moreover,
multilevel analysis allows researchers to move beyond the traditional people vs.
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landscapes dichotomy by addressing more fundamental questions about the
underlying causes of individual differences in landscape preferences.

Practical Implications

 As pointed out before, individual differences can only be effectively
incorporated in visual-quality assessment models if they can be related to both
objectively measurable landscape characteristics and personal characteristics. By
enabling researchers to study the interplay between personal and landscape
characteristics, multilevel analysis further enhances the feasibility of developing
visual-quality assessment models that comprise individual differences in landscape
preferences.

Directions for Future Research

The research in the present thesis has taken a first important step to adapt
multilevel analysis to the study of landscape preferences. Further steps are required
to establish multilevel analysis as the new statistical standard for the field. First,
multilevel packages in their present form, such as the Mln package (Woodhouse,
1995), are applicable to a wide range of research problems, which makes it very
difficult to select an appropriate model from the sheer infinite possibilities offered
by these packages. Developing more user-friendly statistical packages that are
especially adapted to the study of landscape preferences would greatly facilitate the
use of multilevel analysis in the field of landscape evaluation and enhance the
comparability of results. Furthermore, in order to develop such a package, it is
necessary to carry out more systematic investigations of the relative merits of
various statistical models that may be applied to the study of landscape preferences,
and to compare the results of these models to the results of single-level statistical
techniques, such as ordinary regression analysis.

Concluding Remarks
The present thesis has highlighted individual differences in preferences for

natural landscapes. In spite of many potential caveats, the present work has begun to
unravel the various determinants and underlying mechanisms of individual
differences in landscape preferences. Individual differences in landscape preferences
were analyzed theoretically and empirically. The empirical analysis employed a
novel and powerful statistical analysis, introduced the systematic study of contextual
factors to the study of landscape preference, and developed new empirical measures
to assess key cognitive and motivational constructs. Moreover, much effort was
invested into obtaining data from a diverse range of respondents, who were sampled
across different sociodemographic groups and geographic areas. Each of the studies
presented, viewed in isolation, simultaneously provides answers and raises new
questions. Taken together, however, these studies are remarkably consistent in
demonstrating the pervasiveness of individual differences in the preferred balance
between spontaneous and human-influenced processes in natural landscapes. Thus, a
full understanding of landscape evaluations needs to take into account that different
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people may attach different meanings to nature and may derive different
satisfactions from it.
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Samenvatting

In dit proefschrift wordt geprobeerd om meer inzicht te verkrijgen in de
determinanten en oorzaken van individuele verschillen in esthetische
voorkeuren voor natuurlijke landschappen. In de eerste plaats werd onderzocht
hoe individuele verschillen in landschapsvoorkeuren kunnen worden
beschreven en voorspeld vanuit landschapskenmerken, persoonskenmerken en
contextuele kenmerken. In de tweede plaats werd geprobeerd om de
psychologische mechanismen die ten grondslag liggen aan individuele
verschillen in landschapsvoorkeuren te identificeren.

De aanleiding van dit proefschrift werd gegeven door het in 1990 door het
Ministerie van Landbouw, Natuurbeheer en Visserij uitgegeven Natuurbeleidsplan.
Deze beleidsnota bevat een ambitieus plan om in de komende 20 tot 30 jaar het
areaal aan natuur in Nederland aanzienlijk uit te breiden door bestaande
landbouwgronden om te vormen tot nieuwe natuurgebieden. Deze grootschalige
ontwikkeling van nieuwe natuur is primair gericht op het behoud en herstel van de
biodiversiteit en natuurlijkheid van het landschap. Daarnaast heeft
natuurontwikkeling ook belangrijke gevolgen voor de kwaliteit van het Nederlandse
landschap zoals deze wordt beleefd door bewoners, recreanten en andere
betrokkenen. In het Natuurbeleidsplan wordt de belevingswaarde weliswaar
genoemd als een belangrijk criterium voor het beschermen en bevorderen van de
kwaliteit van natuur en landschap, maar tot nu toe is nog weinig bekend over hoe
verschillende groepen mensen verschillende typen natuurlijke landschappen
beleven. In dit proefschrift is geprobeerd om door middel van vier empirische
onderzoeken op dit punt meer helderheid te verschaffen. In deze onderzoeken is het
begrip ‘belevingswaarde’ steeds geoperationaliseerd in termen van esthetische
voorkeuren.

Het eerste onderzoek, beschreven in Hoofdstuk 2, was speciaal gericht op
de methodologische aspecten van het bestuderen van landschapsvoorkeuren.
Doordat individuele respondenten gewoonlijk meer dan één landschap beoordelen
hebben gegevens over landschapsvoorkeuren vaak een hiërarchisch geneste
structuur. Multiniveau-analyse is bij uitstek geschikt voor het analyseren van dit
type gegevens. Deze analysetechniek verhoogt de betrouwbaarheid van de
toetsresultaten omdat de variantie op landschapsniveau en de variantie op
persoonsniveau tegelijkertijd in beschouwing worden genomen. Bovendien biedt
deze techniek de mogelijkheid om verschillen in landschapsvoorkeuren zowel vanuit
landschapskenmerken als vanuit persoonskenmerken te verklaren. In Hoofdstuk 2
werd de multiniveau-analyse gebruikt voor het analyseren van gegevens uit een
veldonderzoek in Midden-Groningen. In dit onderzoek werden verschillen in
voorkeuren voor natuurontwikkelingslandschappen tussen boeren, bewoners van het
landelijk gebied, en fietsers van buiten het gebied gevonden. Met behulp van
multiniveau-analyse werd allereerst aangetoond dat landschapsvoorkeuren van
boeren positief samenhingen met het landschapskenmerk verzorgdheid, en negatief
met de kenmerken ruigheid en natheid. Landschapsvoorkeuren van bewoners en
fietsers bleken daarentegen juist negatief samen te hangen met verzorgdheid, en
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positief met ruigheid en natheid. Deze verschillen werden zowel gevonden met
expert-oordelen op de kenmerken verzorgdheid, ruigheid en natheid als met
oordelen van de respondenten zelf op deze kenmerken. Vervolgens werd aangetoond
dat de groepsverschillen in de waardering van het kenmerk verzorgdheid
gedeeltelijk konden worden verklaard doordat de boeren gemiddeld lager waren
opgeleid dan de niet-boeren. Alhoewel de boeren gemiddeld ook langer in het
plangebied hadden gewoond dan de niet-boeren bleek dit geen verklarende waarde
te hebben voor de gevonden groepsverschillen in landschapsvoorkeuren. De
resultaten van dit onderzoek laten zien dat de mate van menselijke beïnvloeding van
natuurlijke landschappen een belangrijke bron vormt van individuele verschillen in
landschapsvoorkeuren. Sommige mensen geven de voorkeur aan verzorgde
landschappen met een hoge mate van menselijke beïnvloeding, terwijl anderen de
voorkeur geven aan ruige landschappen met een lage mate van menselijke
beïnvloeding. Omdat het onderzoek werd uitgevoerd in een plansituatie was het
echter niet duidelijk of de lage waardering van de boeren voor de ruige
natuurontwikkelingslandschappen een tijdelijk, door de plansituatie veroorzaakt
verschijnsel was, of dat deze meer chronisch van aard was.

In het tweede onderzoek, beschreven in Hoofdstuk 3, werd de invloed van
de plansituatie op landschapsvoorkeuren op experimentele wijze onderzocht. Foto’s
van natuurlijke landschappen werden op twee manieren gepresenteerd: als bestaande
landschappen en als mogelijke plannen voor natuurontwikkeling in een agrarisch
landschap. De natuurlijke landschappen werden minder mooi gevonden wanneer ze
werden gepresenteerd als geplande veranderingen dan wanneer ze werden
gepresenteerd als bestaande landschappen, maar alleen wanneer de respondenten de
landschappen beoordeelden vanuit een gebruikersperspectief (als bewoner of fietser)
en alleen wanneer de landschappen een lage mate van menselijke beïnvloeding
hadden. Deze bevindingen zijn consistent met een verklaring in termen van
risicopercepties: beoordelaars die betrokken zijn bij een bestaande situatie lijken een
geplande verandering te ervaren als een bedreiging voor de bestaande situatie, met
name wanneer de geplande verandering een drastische wijziging ten opzichte van de
bestaande situatie inhoudt. Al met al laten de resultaten van de tweede onderzoek
zien dat de veranderingscontext inderdaad een negatieve invloed kan hebben op de
waardering van plannen voor de ontwikkeling van ruige natuurlijke landschappen,
en dat deze negatieve invloed vooral lijkt op te treden bij beoordelaars die betrokken
zijn bij de bestaande situatie. Aangezien in het tweede onderzoek geen boeren
werden onderzocht, was het echter niet mogelijk om op basis van de resultaten van
dit onderzoek conclusies te trekken ten aanzien van vraag in welke mate de in het
eerste onderzoek gevonden verschillen in voorkeuren voor ruige en verzorgde
landschappen tussen boeren en niet-boeren het gevolg waren van weerstand tegen
verandering veroorzaakt door de veranderingscontext.

In het derde onderzoek, beschreven in Hoofdstuk 4, werden
groepsverschillen in landschapsvoorkeuren onderzocht in een neutrale situatie. Aan
drie groepen studenten (studenten aan een school voor agrarisch onderwijs,
psychologiestudenten en biologiestudenten) werd gevraagd om dia’s van natuurlijke
landschappen te beoordelen zonder dat vermeld werd dat deze landschappen
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representatief waren voor natuurontwikkelingslandschappen. Ook in deze neutrale
context werden sterke groepsverschillen in landschapsvoorkeuren gevonden.
Agrarische studenten hadden een relatief sterke voorkeur voor verzorgde natuurlijke
landschappen, terwijl psychologie- en biologiestudenten een relatief sterke voorkeur
hadden voor ruige natuurlijke landschappen. Deze groepsverschillen in
landschapsvoorkeuren bleken samen te hangen met groepsverschillen in
natuurbeelden (gemeten door middel van protoypiciteitsoordelen over
natuurvoorbeelden) en natuuropvattingen (gemeten door middel van de NEP-schaal
ontwikkeld door Dunlap en Van Liere, 1978). Over het algemeen kunnen
natuurbeelden en natuuropvattingen worden ingedeeld op een dimensie die varieert
van ecocentrisch tot antropocentrisch. Mensen met een ecocentrisch natuurbeeld en
natuuropvatting zien de mens als onderdeel van de natuur en kennen aan de natuur
een intrinsieke waarde toe, mensen met een meer antropocentrisch natuurbeeld en
natuuropvatting zien de natuur als ondergeschikt aan de mens en vinden de natuur
vooral belangrijk vanwege haar materiële waarden. Agrarische studenten bleken
zowel een minder ecocentrisch natuurbeeld als een minder ecocentrische
natuuropvatting te hebben dan psychologie- en biologiestudenten. Uit multi-niveau
analyses bleek echter dat de gevonden groepsverschillen in natuurbeelden en
natuurhoudingen geen verklaring konden bieden voor de groepsverschillen in
landschapsvoorkeuren. Tezamen bieden deze resultaten ondersteuning voor het
bestaan van context-onafhankelijke verschillen in landschapsvoorkeuren tussen
groepen met en zonder een agrarische achtergrond.

Het vierde onderzoek, beschreven in Hoofdstuk 5, bestond uit een
schriftelijke enquête onder bewoners van zes natuurontwikkelingsgebieden. Voor
deze enquête waren per gebied twee foto’s geselecteerd: één foto van een plan voor
de ontwikkeling van een ruig natuurlijk landschap en één foto van een plan voor de
ontwikkeling van een meer verzorgd natuurlijk landschap. Uit de resultaten van dit
onderzoek bleek dat ruige landschappen over het algemeen werden geprefereerd
boven meer verzorgde landschappen. Er waren echter ook verschillen in relatieve
voorkeuren voor ruige en verzorgde landschappen die niet alleen samenhingen met
een agrarische achtergrond, maar ook met andere sociaal-demografische kenmerken
zoals leeftijd, inkomen en politieke voorkeur. Boeren, oudere respondenten en
respondenten met een laag inkomen hadden een relatief zwakke voorkeur voor ruige
landschappen, terwijl respondenten met een ‘groene’ politieke voorkeur een relatief
sterke voorkeur hadden voor ruige landschappen. De schriftelijke enquête verschafte
ook enig inzicht in de vraag waarom sociaal-demografische kenmerken van invloed
zijn op relatieve voorkeuren voor ruige ten opzichte van verzorgde landschappen.
Mensen met een verschillende sociaal-demografische achtergrond bleken
verschillende natuurbelevingsbehoeften te hebben. Lagere-orde behoeften, zoals een
behoefte aan veiligheid en een behoefte aan gezelschap, waren relatief belangrijk
voor boeren, oudere respondenten en respondenten met een laag inkomen, terwijl
hogere-orde behoeften, zoals een behoefte om er even helemaal uit te zijn en een
behoefte om na te denken relatief belangrijk waren voor respondenten met een
‘groene’ politieke voorkeur. Deze bevindingen suggereren dat mensen verschillen in
hun relatieve voorkeuren voor ruige en verzorgde landschappen omdat hun
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persoonlijke situatie bepaalde behoeften activeert die beter kunnen worden vervuld
door ruige of verzorgde landschappen. De mediërende rol van
natuurbelevingsbehoeften kon echter alleen worden aangetoond voor respondenten
met een ‘groene’ politieke voorkeur en, in mindere mate, voor boeren.

In Hoofdstuk 6 worden de resultaten van de vier empirische onderzoeken
samengevat in vijf conclusies. Tevens worden de implicaties van deze conclusies
voor theorie, praktijk en vervolgonderzoek besproken. De eerste conclusie is dat de
mate waarin natuurlijke landschappen door mensen beïnvloed zijn een belangrijke
bron is van individuele verschillen in voorkeuren voor deze landschappen. De
tweede conclusie is dat individuele verschillen in relatieve voorkeuren voor ruige en
verzorgde landschappen op een voorspelbare wijze samenhangen met
persoonskenmerken, waaronder een agrarische achtergrond, politieke voorkeur,
expertise op het gebied van natuur en landschap, leeftijd en sociaal-economische
status. De derde conclusie is dat de veranderingscontext een negatieve invloed kan
hebben op landschapsvoorkeuren, vooral wanneer de landschappen beoordeeld
worden vanuit een gebruikersperspectief en wanneer de te beoordelen landschappen
een lage mate van menselijke beïnvloeding hebben. De vierde conclusie is dat
verbanden tussen persoonskenmerken en relatieve voorkeuren voor ruige en
verzorgde landschappen corresponderen met individuele verschillen in
natuurbeelden en natuurhoudingen, en met individuele verschillen in
natuurbelevingsbehoeften. Tot slot kan worden geconcludeerd dat multiniveau-
analyse een nuttig nieuw instrument is voor het systematisch bestuderen van de
wisselwerking tussen persoonskenmerken, contextuele kenmerken en
landschapskenmerken bij het ontstaan van landschapsvoorkeuren.

Het onderzoek in dit proefschrift heeft praktische implicaties voor
beleidsmakers, planners, architecten, ecologen en andere deskundigen op het gebied
van ruimtelijke ordening en natuurontwikkeling. De resultaten van het onderzoek
laten zien dat het belangrijk is om de belevingswaarde van natuurlijke landschappen
als apart criterium voor landschapskwaliteit te onderscheiden naast ecologische
criteria zoals biodiversiteit en natuurlijkheid. Ruige, ongerepte natuurlandschappen
met een hoge biodiversiteit en natuurlijkheid hebben niet voor iedereen een hoge
belevingswaarde. Om een breed draagvlak voor natuurontwikkelings-projecten te
creëren is het van belang om potentiële conflicten tussen ecologische belangen en de
belevingswaarde van bepaalde groepen betrokkenen in een vroeg stadium te
signaleren zodat tijdig kan worden begonnen met het zoeken van een planalternatief
dat bevredigend is voor alle partijen.

De resultaten van dit onderzoek kunnen zowel behulpzaam zijn bij het
opsporen van dergelijke belangenconflicten als bij het oplossen van deze conflicten.
Wat betreft het eerste punt blijkt dat vooral boeren, ouderen, mensen met een laag
opleidingsniveau en mensen met een laag inkomen over het algemeen een relatief
lage voorkeur hebben voor ruige, ongerepte landschappen die hoog scoren op
ecologische criteria. Opvallend is dat een lage voorkeur voor ruige landschappen
nauwelijks blijkt samen te hangen met een hoge vertrouwdheid met het bestaande
cultuurlandschap in de eigen omgeving. De in planprocedures gebruikelijke indeling
in stadsbewoners en bewoners van het landelijk gebied lijkt dus niet zo relevant voor
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het opsporen van verschillen in belevingswaarden, tenzij deze indeling samenhangt
met verschillen in agrarische achtergrond, leeftijd, inkomen en opleidingsniveau.

Wat betreft het oplossen van conflicten tussen ecologische belangen en
belevingswaarden suggereren de resultaten van dit onderzoek dat deze conflicten in
ieder geval serieus moeten worden genomen en niet uitsluitend kunnen worden
toegeschreven aan een algemene ‘weerstand tegen verandering’. Alhoewel door de
plansituatie veroorzaakte weerstand tegen verandering de voorkeur voor ruige
natuurlijke landschappen wel negatief kan beïnvloeden blijkt uit de resultaten van
dit onderzoek dat relatieve voorkeuren voor ruige en verzorgde landschappen vooral
samenhangen met fundamentele verschillen tussen mensen in hun behoeften ten
aanzien van natuur. Bij het zoeken van een planalternatief dat acceptabel is voor alle
partijen zou op deze bevinding kunnen worden ingespeeld door voorgestelde
plannen met name aan te passen op aspecten die kunnen bijdragen aan een betere
vervulling van de specifieke natuurbelevingsbehoeften van belangengroepen.
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STELLINGEN
Behorende bij het proefschrift van Agnes E. van den Berg getiteld:

“Individual Differences in the Aesthetic Evaluation of Natural Landscapes”

1. De invloed van de mens op de natuur beïnvloedt de invloed van de natuur op de
mens.

2. Anders dan men vaak denkt zijn voorkeuren voor ruige of verzorgde
landschappen niet zozeer afhankelijk van de mate waarin mensen bekend zijn
met het landschap in hun eigen omgeving als wel van wat zij in een landschap
willen ervaren.

3. Genieten van natuur is als genieten van lekker eten: beide ervaringen zijn
moeilijk in woorden uit te drukken.

4. Ruige natuur is geen pleonasme.

5. In modellen voor het voorspellen van de gevolgen van grootschalige ingrepen in
het landschap op de menselijke beleving moet rekening worden gehouden met
het feit dat niet iedereen van dezelfde soort natuur houdt.

6. Het is nogal vreemd dat de omgevingspsychologie niet bestaat als zelfstandige
discipline in Nederland, een land met een zo sterk door mensen gecontroleerde
omgeving.

7. Je kunt de mens uit de natuur halen, maar je kunt de natuur niet uit de mens
halen.

8. Alleen al vanwege het feit dat smaak voor een belangrijk deel is gebaseerd op
reuk zou roken in restaurants te allen tijde verboden moeten worden.

9. De verplichting om niet-onderwerpelijke stellingen toe te voegen aan een
proefschrift is in strijd met de vrijheid van meningsuiting.

10. Beter één wetenschappelijke publicatie van je eigen hand dan tien artikelen over
je onderzoek in de krant.


