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SAMENVATTING 

Landbouw en landschap zijn altijd nauw met elkaar verbonden geweest. Sinds zijn oorspong 

heeft de landbouw gebruikt gemaakt van lokaal beschikbare bronnen en dit heeft een 

belangrijke impact gehad op het landschap: landgebruik, perceelspatronen, de locatie van 

hoeves, kleine landschapselementen, enz. werden allen door de landbouw bepaald. Sinds het 

begin van de industrialisering in de 19de eeuw, is de rol van landbouw echter heel snel 

veranderd en dit heeft ook zijn invloed gehad op de rurale landschappen. Vooral na 

Wereldoorlog II werden specialisatie, schaalvergroting en intensivering kernbegrippen van een 

moderne landbouwvoering. Deze productivistische fase van modernisering en industrialisering 

(Ilbery and Bowler, 1999) had een belangrijke impact op het landschap: kleine 

landschapselementen zoals houtkanten en poelen verloren hun functie en werden uit het 

landschapsbeeld verwijderd, wegen werden verhard, beken en rivieren werden rechtgetrokken, 

percelen samengevoegd, enz. De opkomst van milieu- en natuurverenigingen als politieke 

krachten sinds de jaren ’60, de problemen met overproductie en de voedselcrisissen in de jaren 

’90 (zoals Mond- en Klauwzeer en BSE) zorgden echter voor een aantal belangrijke 

veranderingen in de landbouw. Plattelandsontwikkeling werd een centraal thema in het 

(inter)nationale landbouwbeleid. Omdat naast het produceren van voedsel en 

industriegewassen nu ook andere diensten van de landbouw verwacht worden, zoals agrarisch 

natuurbehoud, hoevetoerisme, beschermen van erfgoed, recreatie, rust en stilte, spreekt men 

van een post-productivistische fase (Burton, 2004). Deze ontwikkelingen zorgen ervoor dat er 

steeds meer functies op het platteland moeten gecombineerd worden (natuurontwikkeling, 

wonen, recreatie, toerisme,…) en dit leidt steeds vaker tot spanningen en conflicten. Wanneer 

beleidsmakers oplossingen willen bieden voor deze conflicten is het essentieel dat ze een 

inzicht krijgen in de verschillen in perceptie die de gebruikers van het platteland hebben.  

Alvorens dieper in te gaan op landschapsperceptie wordt een overzicht gegeven van de 

verschillende betekenissen die doorheen de geschiedenis aan het begrip landschap gegeven 

zijn. Dit vormt immers een belangrijke referentie voor onderzoek naar de hedendaagse relatie 

tussen landbouw en landschap. Daarnaast is dit kader ook belangrijk om de uiteindelijke 

resultaten van het onderzoek (met nadruk op perceptie) beter te kunnen plaatsen in een 

verruimd toekomstig landschapsbeleid. 

In deze studie werden drie verschillende methodes om landschapsperceptie te meten of te 

beschrijven ontwikkeld. Dit gebeurde aan de hand van twee casestudies. De eerste casestudy 
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sluit aan bij de landschappelijke situatie van een post-productivistisch landbouwsysteem in het 

Pajottenland. In de tweede casestudy, die aansluit bij een productivistisch georiënteerd 

landbouwsysteem, werd de ontwikkeling van grootschalige glastuinbouwzones op twee 

verschillende manieren benaderd. Landschapsperceptie werd dus op drie totaal verschillende 

manieren benaderd en bestudeerd.  

Na literatuurstudie en empirisch onderzoek bleek dat er verschillende mogelijkheden zijn om 

landschapsperceptie op een betrouwbare manier te meten of te beschrijven. Hierbij blijkt het 

verschil in perceptie tussen verschillende stakeholders een steeds weerkerend begrip te zijn. 

Het gebruik dat mensen willen maken van een landschap bepaalt immers in belangrijke mate 

hun perceptie ervan. Zo hebben landbouwers een duidelijke voorkeur voor goed onderhouden 

landschappen, terwijl landschapsexperts meer natuurlijke landschappen verkiezen. Door 

middel van een foto-enquête werden verschillende gebruikers van het rurale landschap in het 

Pajottenland over hun perceptie van het landschap bevraagd.  

De case-study rond glastuinbouw werd op twee verschillende manieren benaderd. In eerste 

instantie werd een methode uitgewerkt om de visuele impact van glastuinbouwbedrijven in 

kaart te kunnen brengen en te kunnen kwantificeren. Vervolgens werd aan de hand van diepte-

interviews ingegaan op de controverse die rond de ontwikkeling van glastuinbouw clusters 

bestaat. Hierbij blijkt dat het visuele slechts één van de vele aspecten is die de perceptie van een 

dergelijke ontwikkeling bepaalt.  

Eén element dat deze drie methodes echter gemeen hadden, is de mogelijkheid om de resultaten 

(of de onderzoeksmethode zelf) te gebruiken als communicatie-instrument. 

Landschapsperceptie en landschapsperceptie-onderzoek blijken een medium bij uitstek om het 

debat rond bepaalde ontwikkelingen op het platteland te openen. Aan het einde van deze thesis 

wordt dan ook een beschouwing gemaakt over hoe landschapsperceptie-onderzoek als een rode 

draad in een participatief planningsproces zou kunnen ingeschakeld worden. Tijdens de 

verschillende fasen van een planningsproces kan landschapsperceptie als steeds terugkerend 

thema gebruikt worden, om de dialoog rond concrete ruimtelijke problemen te openen en vorm 

te geven.  
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CHAPTER 1 

INTRODUCTION, OBJECTIVES AND OUTLINE 

 

1.1. LANDSCAPE RESEARCH IN AN AGRICULTURAL SETTING? 

Since the Brundtland-definition of sustainable development in 1987 (WECD, 1987), the 

sustainability concept seems to have gained a place in the vision, mission and strategy of every 

self-respecting company, organisation or government. This is also the case for agricultural 

practice and policy in Flanders. At the beginning of 2002 an inter-university team of scientists 

from the universities of Gent and Leuven started an ambitious five-year research project: the 

“Policy Research Centre for Sustainable Agriculture” (Steunpunt Duurzame Landbouw 

abbreviated Stedula). Their goal: developing a scientific basis for ‘sustainable agriculture’ and 

formulating guidelines to translate this concept into practice.  

It is clear that Flemish agriculture faces a number of negative trends: soil losses by erosion, an 

excess of nutrient and pesticide losses to ground and surface water, a significant loss of 

biodiversity in rural areas, a comparatively low and unstable farmer’s income, and unanswered 

societal claims,… (Nevens et al., 2008). These trends urge the agricultural system towards 

change, towards more sustainable farming. But what exactly is sustainable farming and what 

constitutes a sustainable farm? What management decisions should farmers take to make their 

farms more sustainable? How can the agricultural sector contribute to the sustainability of a 

region? The major objective for the Stedula-team was to outline the actual topics in play for a 

sustainable agricultural sector, to establish objective yet achievable goals and to develop a set of 

relevant indicators (Nevens et al., 2008). In the process of developing these indicators it soon 

became apparent that there were certain research topics for which there was a lack of expertise 

within the initial team of scientists in the Research Center. For these topics additional research 

projects were started. It was in this context that the landscape project at Stedula was proposed 

and approved mid- 2003. Clarifying the complex relationship between landscape and 

agriculture would be the main focus of the research project, and it forms the basis of this 

dissertation. 
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1.2. LANDSCAPE AND AGRICULTURE: A COMPLEX AND CHANGING 

RELATIONSHIP 

Historically, agriculture and landscape have always been closely intertwined, because since its 

very emergence agriculture has depended on the utilisation of locally available resources, and 

as a result, it has impacted the landscape. The landscape of western Europe is therefore a 

cultural landscape, shaped and modified by a primarily agricultural use over the centuries. 

Consecutive generations have lived and worked in these landscapes and have tried to improve 

and preserve them in function of local and regional characteristics and potentials (Antrop, 

2005). This specific man-land relationship was at the base of the very rich diversity in European 

landscapes. In the 19th century Vidal de la Blache was one of the first to describe this 

interaction between the natural and cultural landscape of a region (Hilkovitch and Fulkerson, 

1997). Nowadays, one can find rich and extensive literature on the history of agriculture in 

relation to its environmental and socio-economic context, at global, continental and regional 

scales (Mazoyer and Roudart, 2006; Slicher van Bath, 1978; Rösener, 1997; Thorpe, 1996;  

Wolman and Fournier, 1987; Hoskins, 1995). Also, agriculture is increasingly being described as 

a major driving factor of environmental changes from historical periods until the present 

(Richards, 1990; Wolman & Fournier, 1987; Lambin and Geist, 2006). The historical imprint of 

agriculture can be read from different perspectives, such as biodiversity, rural settlements, 

historic farms, field patterns, the so-called ‘small landscape elements’, and the general 

appearance of the landscape. Small landscape elements include among others hedgerows, 

puddles, and small woodland patches that were either created by farmers or that depended on 

farm management for their existence. This resulted in the integration of such small landscape 

elements in the agricultural system (Kristensen et al., 2001). In Flanders, the rural landscapes 

that bear so many remnants of a distant past are often referred to as traditional landscapes 

(Verhulst, 1995; Antrop, 2005). In Flanders, these traditional landscapes and their historical 

conditions are the baseline for landscape valuation in the current mainstream landscape policy 

and landscape protection schemes. Also, at the European level, descriptions of traditional 

landscapes have been made (Meeus, 1995) and historical landscape characteristics are an 

essential ingredient in the ‘landscape character assessment’ procedures that were mainly 

developed in the UK (Swanwick, 2006).  

Starting from the expanding industrialisation of the 19th century the role of agriculture in the 

landscape has been changing at a rapid pace, and traditional landscapes have in many cases lost 
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their characteristics forever. Early transformations include the afforestation of marginal land 

and systematic field enclosures (Mingay, 1997). A further major transformation occurred in the 

second half of the 19th century, as a consequence of a number of factors including not only deep 

agricultural crises but also the emergence of regional specialisations such as specific produce 

markets for rapidly growing cities (Segers and Van Molle, 2004; Van der Haegen, 1982). 

Essentially as a result of the major changes in the production systems and field operation styles 

that took place after the Second World War, many of the semi-natural landscape elements (such 

as hedgerows as shelterbelts and small forests for construction and firewood production) lost 

their function (Lizet and de Ravignan, 1987). This loss of functionality has been a major driving 

factor behind the neglect and disappearance of these landscape elements (Kristensen et al., 

2001). After World War II in particular, European agricultural landscapes underwent 

substantial changes. In the late sixties the Mansholt-plan gave a strong push to the common 

European agricultural policy. Increased scale and a reduction of the number of farms were part 

of this plan. Farmers received fixed prices for certain products and were now able to invest 

massively in modern equipment,  in machines and in the expansion of their production area 

(Haartsen, 2008). As a consequence of these technological changes and of the agricultural 

policies encouraging production maximisation, landscapes were adjusted in order to 

accommodate the needs of modern agriculture. Fields were merged, wetlands drained, roads 

hardened, rivers straightened and uncultivated landscape elements were removed (Levin, 

2006). This phase of ongoing modernisation, increase in scale, industrialisation and production 

maximisation is often indicated as the phase of “agricultural productivism” (Ilbery and Bowler, 

1998). It is generally recognised that agriculture in the productivist era is characterised by three 

dimensions of change: intensification, concentration and specialisation (Bowler, 1985; Walford, 

2003). These trends unmistakeably had - and still have – a profound effect on the Western 

European landscape and they created a mechanistic, more uniform landscape (Egoz et al. 2001; 

Burton, 2004).  

The emergence of environmentalism and nature conservation as political forces since the 

1960s, the problems with oversupply and budgetary issues in the 1980s, and health issues in 

the 1990s and 2000s (such as foot and mouth disease, BSE, etc.), have induced successive 

governments and their agencies to rethink the role of agriculture in the EU (Burton, 2004). As a 

result, in the late 20th century a shift in emphasis from productivism to a so-called ‘post-

productivist’ agricultural phase occurred in many countries (Ilbery and Bowler, 1998; Burton, 

2004; Mather et al., 2006). Although in literature there is no consensus on the exact definition of 
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post-productivism, most authors recognise two general characteristics of the concept (Mather 

et al., 2006; Ilbery and Bowler, 1998; Wilson, 2001; Evans et al., 2002). 

First, the post-productivist phase is characterised by the emergence of new forms of agricultural 

systems with more diversified objectives than those related to intensive agricultural production 

(Kristensen et al., 2001). This means that, besides the production of material goods such as food, 

wood, industrial crops and fibre, there is also attention for the provision of environmental 

services such as recreation, amenity and ecosystem services (Mather et al., 2006; Jongeneel et 

al., 2008). Besides their traditional agricultural activities farmers can now also be considered to 

be shopkeepers, leisure providers, nature conservers, foresters and public custodians of the 

countryside (Burton, 2004).  

The second main characteristic of the post-productivist agricultural change includes the 

‘greening’ of the European Union’s agricultural legislation and the greater awareness of the 

environmental impact of agriculture (Kristensen et al., 2001). A new set of policy objectives and 

policy instruments, part of the so-called shift from the former agricultural to the new rural EU 

policy (European Commission, 2006), was introduced in order to encourage farmers to also 

provide environmental and consumer-based benefits (Marsden, 1995). This change in the 

agricultural sector offers new prospects and challenges for rural landscapes. As suggested by 

Burton (2004) an agricultural approach that is not  exclusively centred around intensive 

production supposedly leads to a more diverse land use and a greater variety of landscapes. 

Several studies indicate that smaller, less production-oriented farm activities and 

multifunctional land use may play an important role in landscape management (Agger and 

Brandt, 1988; Ilbery and Bowler, 1993; Marsden, 1995).  

Ilbery and Bower (1998) however stress that the post-productivism transition does not mean 

the end of intensive agriculture, but rather the co-existence of this type of production with more 

extensive types of production. Only a proportion of the farmers in EU countries have developed 

alternative approaches to manage their farm business, either as a response to policy incentives 

or founded in their own perception of how to survive a crisis in the industry (Marsden et al., 

1986; Walford, 2003). This has led to a polarisation of the farming community into large, 

specialised and highly productive farm units on the one hand and smaller farms with more 

diversified and extensive production systems on the other hand (Kristensen, 1999; Nevens et 

al., 2008). Because of this heterogeneity of farm characteristics, different landscape patterns can 

be expected (Kristensens, 2001). The choice of the case-studies handled within this dissertation 
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was determined by this dichotomy in the agricultural sector. The landscape of the first case-

study (the Pajottenland region) displays many characteristics of a post-productivist agricultural 

system. The landscape of the second case-study (greenhouse clusters) rather connects to a 

productivist agricultural system.  

 

1.3. LANDSCAPE PERCEPTION RESEARCH AS A MEANS TO STUDY 

CONFLICTS IN AGRICULTURAL LANDSCAPES 

Two societal trends themselves are now a factor in the complex relationship between landscape 

and agriculture, as they increase the pressure on the open space of the countryside. First of all, 

societal developments such as higher incomes, more free time and greater mobility have 

increased the social expectations from the countryside and many people now desire wildlife, 

landscape, leisure and outdoor recreation to be an integral part of the countryside (Jongeneel et 

al., 2008). On the other hand, rural communities nowadays include increasing numbers of 

residents with little or no connection to commercial agriculture (Fitchen, 1991). This new rural 

community often views the noise, odours, dust and visual intrusions associated with modern 

farming practices as a nuisance. The development of large new barns and greenhouses is often 

viewed as an erosion of the aesthetic character of the neighbourhood. Urban and rural residents 

view rural spaces and the environment as a part of their ‘cultural and environmental heritage’ 

that must be protected (Freshwater, 1997).  

In densely populated areas such as Flanders, open space can more and more be considered as a 

scarce resource. This implies that sometimes tensions and conflicts may arise between different 

users of the countryside, each of whom may have their own expectations. These conflicts 

encompass a wide range of social, economic and environmental issues, involve many 

stakeholders and feature rural non-farmers versus farmers, urban versus farmers, farmers 

versus farmers and community versus community (Owen et al., 2000). Conflicts between 

farmers and nature organisations are probably the best known case of such tensions (Henle et 

al., 2008). But as Koomen et al. (2008) point out, tensions stemming from the pressure of 

urbanisation and recreation on agricultural land cannot be neglected either. Policy makers have 

come to realise that in such a context, the future role of the farmer is under debate (Van der 

Ploeg et al., 2002) and there is a growing concern that public controversies associated with 

farming practices will threaten the immediate and long-term socio-economic sustainability of 
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agriculture (Owen et al., 2000). Methods to deal with these conflicts, or better yet, solve them 

entirely, therefore become more and more important for the agricultural community.  

In literature several techniques have been proposed to deal with these conflicts e.g. Alternative 

Dispute Resolution (ADR) (Rose and Suffling, 2001), Interactive Conflict Resolution (ICR) (Owen 

et al., 2000), Collaborative Environmental Management (ECM) (Koontz, 2003) and a variety of 

Natural Resource Management strategies. However, many of these participatory techniques do 

not pay sufficient attention to the existence of potentially conflicting perceptions on the rural 

area among the stakeholders involved in the process (Ravnborg and Westermann., 2002). 

Consequently they tend to ignore the importance of these perceptions in the shaping and 

outcome of a participative process. If we want to match the expectations of the different user 

groups of the countryside it is essential that we first get a clearer view on these expectations 

and the perceptions that created them. Therefore, our main hypothesis is that landscape 

perception research is a useful instrument to gain insight in these different viewpoints.  

Throughout this entire work several terms will be frequently used. The term landscape 

perception is used in a very broad sense. It does not only refer to the visual perceiving of a 

landscape but also to cognitive and affective aspects that are in play when one sees a landscape. 

To a certain degree landscape perception also encompasses the appreciation of the landscape 

by its observer. When we want to focus on the visual aspect of landscape perception however, 

we will explicitly mention this. Another term that is frequently used is visual impact. This term 

does not refer to the perception or appreciation of the observer but to the quantifiable impact a 

certain construction has on its surrounding landscape, this is: the places from where the 

construction or building can be seen. 

Based on the specifics of the case-study and the accompanying research questions, we chose to 

develop three different methods of landscape perception research. These three methods 

correspond with three out of four major paradigms in landscape perception research. From 

there, the idea grew to use landscape perception research as an instrument to start a dialogue 

between different user groups of the countryside. Subsequently, we explore the path of using 

landscape perception research as a means of mediating between these user groups in a 

participative planning process.  
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1.4. OBJECTIVES AND RESEARCH QUESTIONS 

Based on the findings of the previous paragraphs, the following research questions emerged: 

• Can landscape perception be measured in a reliable manner? Which landscape perception 

research methods are suitable and applicable for Flemish rural landscapes? 

• Is there a difference in landscape perception between various user groups of the 

countryside? Can we measure these differences? 

• Can the visual impact of a large-scaled construction in a rural area be objectified and 

measured?  

• What is the position of the visual aspect of landscape perception in the overall experience of 

a rural landscape? 

• Can landscape perception research provide an interesting tool for starting a dialogue 

between the different users of rural landscapes? 

 

1.5. OUTLINE OF THE DISSERTATION 

Several processes and events have shaped the research that is at the base of this dissertation 

into its final form. To give the reader insight into the logic and structure of the thesis we have 

made an overall diagram situating the different steps in our research and the corresponding 

chapters. Hopefully this diagram will help the reader to get insight in the structure and the logic 

of this dissertation and we suggest to use it as a guide throughout the entire work. At the 

beginning of each chapter the diagram is recaptured and the chapter in question is highlighted.  
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Figure 1.1. Outline of the major research steps and corresponding chapters in this dissertation 

In this diagram the dark red boxes indicate the chapters that mainly consist out of literature 

study. This first introductory chapter describes the relationship between landscape and 

agriculture. In chapter 2 we focus on the concept ‘landscape’ for which a multitude of 

approaches exists. In this chapter we also take a closer look at the current landscape policy in 

Europe and Flanders. We end the chapter with an overview of Flemish initiatives at the meeting 

point between landscape and agriculture. Subsequently chapter 3 gives an overview of the 

prevailing paradigms in landscape perception research. This chapter lies at the basis of the 

choices for the specific methodologies that were used in the course of our research.  

The pink boxes indicate chapters that are primarily based on our own empirical research. 

Especially chapters 4, 5 and 6 are to be seen in this context and are based on adaptations of 

internationally peer-reviewed, published or submitted research papers. In a first case-study, the 

idyllic landscape of the Pajottenland region, that bears a lot of characteristics of post-

productivist agricultural system, was the subject of our research (chapter 4). In this first part of 



Introduction, objectives and outline 

23 

 

our research, we developed a methodology to study the differences in perception of agricultural 

landscapes between three target groups (country-dwellers, farmers and landscape experts).  

In the course of this research, however, we felt that despite the fact that the attention for 

agricultural landscapes intensified during the post-productivist agricultural phase, more 

tensions and conflicts exist in landscapes with a strong intensification of the agricultural 

production. Despite other conflicts that might have occurred (accessibility, use of nutrients, 

etc.), it appears that there were no insurmountable conflicts about the appreciation of 

landscapes with more diversified agricultural systems, such as the Pajottenland. As a second 

case-study we therefore wanted to study an agricultural activity that does have a considerable 

impact on its surrounding landscape. Because of its controversial nature, the construction of 

large-scale greenhouses in rural areas seemed an appropriate case for further research.  

Within this second case-study, we first focused on the visibility of large greenhouses in the 

landscape (chapter 5). A GIS-based methodology was used to propose mitigating actions to 

reduce the visual impact of large greenhouses in a rural landscape. While conducting this 

research we came to understand that there is in fact more to the acceptance of large 

greenhouses than the visual aspect alone. Therefore we decided to start a research to define the 

underlying factors in the public acceptance of large greenhouses (chapter 6). 

In chapter 7 we make some reflections on the possible use of landscape perception research in a 

policy and planning context. As this goes beyond a mere literature study, we placed this chapter 

in a pink box. In this chapter we especially focus on the question whether landscape perception 

research can be used as a tool to start a dialogue between different user groups of the 

countryside and hence as a way to solve conflicts.  

Finally, we summarize and discuss the main results and conclusions of our research in chapter 

8. We begin this last chapter with a look back at our initial research questions, and we discuss 

how we have answered these questions in the course of this dissertation. This chapter covers 

topics that have been handled in all seven previous chapters. Therefore we decided not to 

include this chapter in the diagram.  
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The Windmill at Wijk’. Landscape painting of the late 16th century by Jacob Van Ruisdael.  
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CHAPTER 2 

LANDSCAPE: WHICH APPROACH TO FOLLOW?  

 

 

Figure 2.1. Chapter 2 within the outline of the major research steps in this dissertation 

 

2.1. INTRODUCTION 

What is a ‘landscape’, or more generally what is the meaning of ‘landscape’? The answer to this 

question would differ drastically depending on the person answering. An educated citizen from 

the late 16th century might have answered it is a painting, such as the one pictured on the first 

page of this chapter. A teen from the early 21st

A distinction can be made between the use of the term ‘landscape’ in everyday language, in a 

scientific context or in a policy context. In this chapter we will first focus on the origin and the 

 century however, would come up with an 

internet definition stating that landscape is ‘the lying orientation of a picture where the width is 

larger than the height’. This anecdotal example illustrates the variety of meanings that have 

been attributed to the term landscape over the centuries. It also exemplifies the need to 

elaborate on the definition of landscape at the beginning of this dissertation, and to help select 

the specific landscape approach that seems most relevant in the context of the landscape-

agriculture relationship. 



Chapter 2 

28 

 

most important meanings landscape has had throughout history both in everyday language use 

as in a scientific context. Subsequently we discuss landscape policy in Europe and Flanders and 

finally we describe Flemish initiatives that focus on the relationship between landscape and 

agriculture. 

 

2.2. LANDSCAPE: ORIGIN AND REVIEW OF A MULTI-FACED CONCEPT 

2.2.1. LANDSCAPE IN EVERYDAY LANGUAGE USE 

The oldest written evidence of the term landscape is found in the so-called “Kasseler Glossen”, 

an Old-High-German, Latin glossary of about 830 A.D. (Brinker-von der Heyde, 2007). According 

to Janssen (2004) “Landschap/ Landschaft” in the Dutch and German languages and dialects, 

used to refer to a board of stakeholders, an old kind of parliament, which had to make decisions 

about a local or regional territory (a “land”, a “pays”, a shire, etc.), in a period of forest clearing 

and colonisation and in which communities almost completely depended on the resources in 

their proximity. 

 There are three important reflections to be made in relation to this archaic community-centred 

meaning. First of all, similar organisations are still in existence, be it in a reduced ambition. 

Their function is the conservation and management of landscape heritage in Germany (e.g. the 

‘Oldenburgische Landschaft’) and the conservation and management of nature heritage in the 

Netherlands (e.g. the ‘Drents Landschap’). In analogy and in a more pure and technical sense, 

this archaic meaning is also reflected in the Dutch word “Waterschap” (water management 

board). Echoes from this old meaning can also be found in organisations such as “Regionale 

Landschappen” in Flanders, and in the French “Parcs Naturels Régionaux”, all in essence 

interdisciplinary associations or agencies for the management of landscape, nature and cultural 

heritage values in a specific territory. The second reflection concerns the conspicuous absence 

of this interpretation of landscape in current scientific (landscape) research. Thirdly and 

anticipating the following chapters, this “community meaning” also makes sense for expressing 

up-to-date, cross-sectoral and social consensus concerning the priorities of landscape 

development. As early as in the medieval period the term landscape was also used for the ‘area, 

region or territory’ itself (Hartshorne, 1939; Jackson, 1986), in this definition decoupled from its 

stakeholders. This is also one of the meanings that is still in use today (Olwig, 1996). 
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A jump of centuries has to be made, to find the word “landschap” being used in the meaning of a 

style of painting from the 17th century in the Netherlands (Halma, 1710; Tuan, 1979; Olwig, 

1996). This artistic fashion and its name rapidly reached England and gave birth to the word 

“landscape”. In this meaning, landscape is the subject of history of pictorial art and art-related 

sciences, but not yet of the geographical and environmental sciences that also re-emerged in 

that period.  

The first scientific definitions of ‘landscape’ were formulated at the transition from the 17th to 

the 18th century by Alexander von Humboldt, Carl Ritter, Hendrik Steffens, Hohann Wolfgang 

and others (Tress and Tress, 2001). By the late 19th

Making another jump in time, the present-day term landscape in everyday language use, 

according to the Concise Oxford English Dictionary (Soanes and Stevenson, 2006), has four 

different meanings:  

“1. all the visible features of an area of land; 2. a picture representing an area of countryside; 3. the 

distinctive features of a sphere of intellectual activity; 4. a format of printed matter which is wider 

than it is high”.  

The meanings of a landscape as an area (or region) and as a picture are still used in the same 

manner as they have been for centuries. By focussing on the visible features of a land, the scenic 

connotation is also preserved in these modern meanings. Additional and metaphoric meanings 

in daily language use have been attributed to the term in the course of the 20

 century the meaning of landscape had 

changed and it was now regarded as a portion of territory that the eye could comprehend in a 

single view (Mikesell, 1968). In this manner a visual and scenic connotation was added to the 

concept (Muir, 1999).  

th

2.2.2. SCIENTIFIC USE OF THE LANDSCAPE CONCEPT 

 century.  

 

Ever since the introduction of the first scientific descriptions of the term landscape in the 17th 

and 18th centuries, the concept has been used and studied by an array of disciplines, each giving 

their own interpretation and attributing a specific content. These interpretations depend on the 

context in which the term is used and the background of the researcher using it. It is, however, 
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not our intention to give an exhaustive overview of all possible landscape descriptions, but 

rather to give the reader an idea of the diversity of approaches towards the landscape. Many of 

the different approaches describe the same or similar characteristics or properties of the 

landscape. Nevertheless, we can distinguish different approaches towards the landscape 

depending on the focus of the definition. Several authors (a.o. Tress and Tress, 2001; van Dorp 

et al., 2003) made a classification of this multitude of landscape descriptions. Van Eetvelde 

(2007) grouped the prevailing landscape concepts based on their focus. She distinguished four 

major approaches:  

• Landscape as an area or a region, 

• Landscape as a holistic concept, 

• Landscape as a perceptive phenomenon, 

• Landscape as a dynamic system. 

To add the specific approach of landscape ecology we would like to distinguish a fifth approach 

namely: 

• Landscape as a spatial pattern. 

In the following paragraphs we describe the main characteristics of each of these five 

approaches, thereby granting greater insight into the possible interpretations of the term 

‘landscape’. To make each approach more concrete we also give examples of landscape 

descriptions that fit within that approach.  

“the term ‘landscape’ is proposed to denote the unit concept of geography, to characterize the 

peculiar geographic association of facts” (Sauer, 1925). 

Landscape as an area or a region 

This first approach focuses on the spatial dimension: a landscape is considered as a spatial unity 

or region, in accordance with one of the principal everyday meanings of the term. An example of 

a definition that corresponds to this approach is the one Sauer (1925) gave: 



Landscape: which approach to follow 

31 

 

In this context the term landscape refers to a tangible reality of which the borders are more-or-

less well defined (Antrop, 2000). Landscapes are so real we can walk on them, fly over them, 

recreate in them or measure them (Tress and Tress, 2001). In the long tradition of geographical 

landscape research, as well as in landscape ecological research, a spatial entity was the 

cornerstone of all scientific debate about landscape (Forman and Gordon, 1986; Zonneveld, 

1988). 

This interpretation of landscape as a region was at the base of the so-called regional geography. 

And in the early days of academic geography one of the features of geographical expertise was 

the capability of identifying and delineating regions (Muir, 1999). Different regions with their 

own particular character, as a result of the symbiosis between the physical environment and the 

society occupying it, could be distinguished and described (Johnston, 1986). Paul Vidal de la 

Blache was one of the most influential geographers in this field of expertise. By the middle of the 

20th century however, the interest in traditional regional geography was in decline (Kimble, 

1951).  

Besides traditional regional geography, the interpretation of landscape as a region was also at 

the base of a wide array of landscape classification and landscape characterisation methods. A 

clarification on the commonly used terminology in this field of research is given by Van Eetvelde 

(2007). First of all, a classification can be considered as the most ‘simple’ form of grouping of 

objects. Based on a certain characteristic, objects are assigned to a certain class (e.g. a land use 

classification). A typology is more complex as more than one characteristic is taken into 

consideration in order to assign an object to a certain type (e.g. different landscape types). 

Finally, a characterisation not only divides landscapes into certain types but also describes 

these landscapes. In the last decade several landscape typologies and landscape 

characterisations have been produced, such as the Pan-European landscapes (Meeus, 1995), 

LANMAP2, Landscape Character Assessment in the UK (Swanwick, 2002), to name but a few. 

The objectives of these methods range from gaining scientific insight into the landscape, over 

the determination of the suitability of a landscape for a certain purpose to supporting landscape 

policy. Or as Meeus (1995) formulates it, a landscape typology can function as an instrument to 

develop priorities for action that may serve as a guide for the sustainable development of 

natural resources.     
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Landscape as a holistic concept 

Within the second approach, the landscape is considered as a complex concept that has a 

holistic character. Writing in the mid 19th

The perception of landscapes does however not only depend on purely sensory data from eyes 

and ears, but is also influenced by people’s minds. When we get in touch with a landscape, our 

minds go through reflection, feelings and imagination (Tress and Tress, 2001). This makes 

 century, Von Humboldt devised a short and powerful 

definition of landscape thanks to which he is considered as the founder of the concept of 

landscapes as holistic phenomena. 

“der Totalcharakter einer Erdgegend” (von Humboldt, 1849, in Schmithüsen 1964) 

Whereby ‘holism’ emphasises that the whole is more than the sum of the composing parts. 

‘Holistic’ also means that each element has its significance only because of its position and 

relationship with the surrounding elements. Therefore, changing one element always means 

changing the whole in some way (Antrop, 2000). In landscapes, just like in an organism or a 

melody, all parts are related to each other by the general state of the whole. Not only the natural 

but also the cultural components of a landscape, its forests, grass- and shrublands, its wetlands 

and rivers, its agricultural fields, its residential and industrial areas, its roads, traffic- and 

power-lines, and their history contribute to this truly holistic character of the landscape (Naveh, 

2001). In order to comprehend the landscape as a holistic concept a transdisciplinary approach 

is imperative (Naveh, 1995). Following this concept, researchers try not only to coordinate 

scientific approaches, but also to communicate with society, which becomes a part of the 

research process (Tress and Tress, 2001). 

Landscape as a perceptive phenomenon 

The third approach accentuates the perceptive and aesthetic qualities of the landscape. A fair 

part of landscape descriptions focuses on this visual aspect. The definition of Gräno finds its 

place within this group.  

“By landscape we understand the total sensory effect which a piece of land or the sky above it 

arouses in us. A landscape thus defined corresponds to the whole perceived environment, not only 

as a perceived entity but also, and mainly as an “experiential environment”… The most common 

opinion seems to be that landscape begins immediately with the observer” (Gräno, 1997). 
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perception a complex learning process. The observer immediately and interactively links his 

observation to existing knowledge and past experiences; making landscape observation 

primarily subjective. Perhaps one of the most lucid explanations of the meaning of landscape 

was provided by Cosgrove (1984): “landscape is not merely the world we see, it is a construction, 

a composition of that world. Landscape is a way of seeing the world”. This indicates that 

landscapes are not solely physical, they are also a product of observation and interpretation 

leading Lörzing (2001) and Cosgrove (2003), amongst others, to the term ‘mindscape’. In 

chapter 3 we elaborate extensively on the perceptive aspects of landscapes and research 

methods stemming from this approach.  

One way of studying and monitoring landscape change is the development of indicators. 

Landscape change indicators generally comprise two categories: compositional indicators (in 

terms of land use and land cover) and structural indicators (in terms of structure or pattern). 

Landscape as a dynamic system 

Landscapes are not static but subjected to change. This ongoing change is an essential 

characteristic of landscapes (Tress and Tress, 2001; Antrop, 2003; Lambin and Geist, 2006). 

Ancient landscapes become fragmented and gradually disappear while new ones emerge 

(Antrop, 2006). This temporal dimension of a landscape is however not always noticeable 

because the changes often occur slowly and thus people do not always become aware of them 

(Tress and Tress, 2001). It is this constant process of change that gives landscapes a historical 

dimension and makes them part of the cultural heritage of human kind (Antrop, 2006). This 

approach closely connects to the idea of Naveh (1995) and Zonneveld (1985) that landscapes 

are the tangible meeting point between nature and mind. Within this approach the landscape is 

considered as the result of a continuous interaction between nature and culture (Van Eetvelde, 

2007).  

The human species has always influenced and changed landscapes. Today’s landscapes are a 

visible result of this historical process. This concept implies that not only do people influence 

landscape, but landscape also influences people. Nature and culture are not counterparts, but 

rather complementary, overlapping entities (Tress and Tress, 2001). It is therefore not possible 

to separate natural from cultural landscapes or vice versa (Van Eetvelde, 2007). Such an 

integrated approach, combining nature and culture in landscape research has been used by 

several researchers including Nassauer (1995a, 1997), Décamps (1997, 2000, 2001) 

Bridgewater and Bridgewater (1999) and Fry (2001). 
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The analysis of landscape transformations can lead to the description of specific ‘landscape 

change trajectories’ (Käyhkö and Skånes, 2006). One of the main goals of landscape change 

trajectories is seeking a possible relationship between the present-day landscape and its past 

and the underlying changes, dynamics and patterns. Additionally change trajectories often 

investigate what might be the driving forces behind changes and the main consequences of 

these processes. This kind of information can be crucial, for example, when supplementing our 

knowledge about present-day variation and future trends of key landscape elements and 

biotopes and associated biodiversity and amenity values (Fry, 1998; Burke, 2000; Haines-

Young, 2000). Another research approach that focuses on landscape as a dynamic system is the 

Historic Landscape Characterisation (HLC) method that was developed in England (Aldred and 

Fairclough, 2003). HLC offers a tool to describe and identify the historical character of a 

landscape. This historical dimension broadens the understanding of whole landscape and in this 

way contributes to decisions affecting tomorrow's landscape 

The approach of landscape as pattern is however by no means reserved to landscape ecology, 

but also finds its applications in geomorphology (e.g. the definition and measurement of 

Landscape as spatial pattern 

Approaching landscape as a pattern implies that landscapes are made up of an uneven, non-

random distribution of objects (Forman, 1995). In this approach landscapes are considered to 

be a pattern of interacting ecosystems, ranging from relatively natural terrestrial and aquatic 

systems such as forests, grasslands and lakes to human-dominated environments including 

agricultural and urban settings (Forman, 1995; Turner et al., 2001; Wu and Hobbs, 2007). Based 

on studying landscape as a pattern the discipline of landscape ecology was developed. Within 

landscape ecology the spatial pattern of the landscape is studied in relation to ecological 

processes and this on a multitude of scales and organizational levels (Wu, 2006; 2008; Wu and 

Hobbs, 2007). As Potschin and Haines-Young (2006) state, the analysis of landscape structure is 

often fundamental in order to understand ecosystem integrity and how ecological systems can 

be maintained so that they continue to deliver benefits to society. Key research topics in 

landscape ecology are land use and land cover change, ecological flows in landscape mosaics, 

relating landscape pattern analysis with ecological processes, and landscape conservation and 

sustainability (Wu and Hobbs; 2007). Landscape metrics are the tools used to quantify 

landscape pattern. Since pattern is linked to process in the landscape ecology paradigm, these 

metrics serve as indicators of important driving factors of explanatory factors to ecological and 

environmental processes.  
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different landform elements) and in landscape design (e.g. vegetation and relief element types 

as modules of design). Focusing on landscape pattern and its metrics is a reductionist and 

strictly analytical approach. This type of landscape research relates more to exact or positivistic 

sciences than any other interpretation of landscape research. Still, these comprehensive 

measurements of patterns have a holistic quality, in the sense that the information content of 

the spatial pattern is more than the sum of the information content of its elementary 

constituents. 

 

2.2.3. CONCLUSION 

This overview gives us insight into the different interpretations and content that can be 

attributed to the term ‘landscape’. This is only one possible way of grouping landscape 

definitions. It is not our intention to compare these approaches nor to express a preference for 

one approach. Based on these approaches, several disciplines have developed their own 

traditional applications and concepts of the term and have successfully arrived at new insights 

into landscapes (Tress and Tress, 2001). 

 As mentioned in chapter 1, the relationship between landscape and agriculture is continuously 

changing. As a result of some drastic changes in agriculture and in society, this relationship now 

faces a number of major challenges. One of these challenges is to find a way to handle the 

steadily growing tensions and conflicts in rural areas. Our main hypothesis at the start of this 

dissertation is that the perceptive approach of landscape might provide a means of starting a 

dialogue between the stakeholders involved in such a conflict. Therefore we decided to explore 

the possibility of using landscape perception research as an instrument to study conflicts 

between the users of rural landscapes and to start a dialogue between groups of users. This 

dissertation will therefore focus on the perceptive aspect of the landscape. When reading this 

dissertation it is however important to keep in mind that there are other approaches towards 

the landscape than the perceptive one alone. 
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2.3. LANDSCAPE POLICY 

2.3.1. THE DOBŘÍŠ ASSESSMENT AND THE EUROPEAN LANDSCAPE CONVENTION 

In a European context landscape was put on the political agenda for the first time by the Dobříš 

Assessment (Stanners and Bourdeau, 1995). This report prepared by the European 

Environment Agency Task Force gives an assessment of the situation of Europe’s environment 

in 1991. It is a major report covering many environmental topics such as soil, air, waste, nature 

and wildlife, etc. Landscape is one of these topics and an entire chapter is dedicated to it. In this 

chapter the richness and diversity of rural landscapes in Europe is recognised as a distinctive 

feature of the continent. This landscape diversity is considered as  part of the European heritage 

and identity and a loss of landscape diversity will unmistakably lead to a loss of identity 

(Stanners and Bourdeau, 1995). Building on the Dobříš Assessment, in 2000 the European 

Landscape Convention was formulated by the Council of Europe. Within this document we find 

the most important policy definition of landscape: 

“landscape means an area, as perceived by people, whose character is the result of action and 

interaction of natural and/or human factors” (Council of Europe, 2000 art 1).  

The aim of the convention is to promote landscape protection, management and planning and to 

organize European co-operation on landscape issues (Council of Europe, 2000). An important 

aspect of this convention is its scope. It applies to the entire territory of the Parties signing the 

convention. It concerns landscape that might be considered outstanding as well as everyday or 

degraded landscapes. Belgium signed (October 2000) and ratified (February 2005) the 

convention and thereby committed itself to take general and specific measures towards 

landscapes. Some of these measures have significant consequences for policy in Flanders. A 

general measure for example is the integration of landscape in regional and town planning 

policies as well as in any other policy domains with possible direct or indirect impact on 

landscape. Landscape is also to be recognised in law as being an important component of 

people’s surroundings. Another general measure worth mentioning in the context of this 

dissertation is that the Convention urges the signing parties to establish procedures for the 

participation of the general public and other parties with an interest in the definition and 

implementation of landscape policies. Besides these general measures more specific measures 

for example focus on the training and education of landscape specialists and policy makers.  
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2.3.2. LANDSCAPE POLICY IN FLANDERS 

As described in the official policy document (‘beleidsnota’) of the Flemish Minister responsible 

for landscape care, the main objective of Flemish landscape policy is to raise the quality of 

Flemish landscapes and this for valuable, ordinary and new landscapes alike (Van Mechelen, 

2004). As mentioned in the European Landscape Convention the member states should do 

efforts to “integrate landscape into its regional and town planning policies and in its cultural, 

environmental, agricultural, social and economic policies, as well as in any other policies with 

possible direct or indirect impact on landscape” (Council of Europe, 2000). In order to do so the 

Flemish government especially relies on a large-scaled landscape inventory that was developed 

at the end of the 20th

• The first project comprised a detailed and complete scientifically-based inventory of the 

landscape at the beginning of the 21st century. A great amount of attention was paid to the 

historical features of the Flemish landscape and the traditional landscapes of Flanders. Van 

Eetvelde and Antrop (2005) define traditional landscapes as “the landscapes of the pre-

industrial period, which were mainly conditioned by natural factors such as topography, 

geological structure, and soil conditions and by cultural differences which were mainly 

influenced by ownership and policy according to landscape reclamation and land 

organization.” The Landscape Atlas of Flanders maps landscape relics of these traditional 

landscapes. Relics are defined as “actual landscape structures and elements that still 

represent the old traditional ones in a legible and coherent manner” (Van Eetvelde and 

Antrop, 2005). Five types of relics are distinguished in the Atlas, namely: Relic Zones, 

Anchor Places, Linear Relics, Point Relics and Viewpoints. Subsequently, all this information 

on Flemish landscapes is mapped, described and stored in a GIS database better known as 

the Landscape Atlas of Flanders (Landschapsatlas van Vlaanderen) (Hofkens and Roosens, 

2001). 

 century. This inventory enclosed two major projects:  

• A second inventory approached the landscape as a spatial entity and resulted in a Landscape 

Features Map (Landschapskenmerkenkaart). This map is an inventory of all the structuring 

elements that define a landscape at a supra-local level (e.g. waterways, settlement patterns, 

topography, etc.).  

As the Landscape Atlas focuses on the historical dimension, and the Landscape Features Map 

focuses on the spatial dimension of the landscape, both inventories are complementary. The 
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combination of these two inventories already provides a sound knowledge base on Flemish 

landscapes. A truly holistic approach however would also have included an inventory of the 

visual and aesthetic qualities of Flemish landscape. Combining historical, spatial and perceptual 

information into one single landscape inventory would have given a comprehensive overview of 

landscapes in Flanders. At some point the intention did exist to make such an inventory 

(Hofkens and Roosens, 2001), but to date no such development has been commissioned. 

Currently the Landscape Atlas is the main instrument in the Flemish landscape policy. Besides 

the traditional protection of landscapes certain areas can now also be designated as so-called 

‘heritage landscapes’ (Van Mechelen, 2004). This designation as heritage landscape is based on 

the delineation of Anchor Places in the Landscape Atlas. Anchor places are defined as “complexes 

of different features that have a unique history and act as important landmarks in the area” (Van 

Eetvelde and Antrop, 2005). A landscape can be designated as an Anchor place because of its 

historic, scientific, aesthetic, social, cultural or spatial value. Heritage landscapes can be 

integrated in regional and local zoning schemes. Besides this formal integration in legislation, 

many domains at the regional as well as at the local level take the information of the Landscape 

Atlas into account in their policies. The status of the Landscape Features Map on the other hand 

has not been consolidated through legislation. Because of the lack of an inventory of the 

aesthetic properties of landscapes there is a certain danger that perceptive and visual qualities 

of landscapes will be underrepresented in present and future landscape policy in Flanders. 

As mentioned before, the Landscape Atlas of Flanders has become an important instrument in 

landscape policy. The Atlas however primarily focuses on valuable landscapes. As a 

consequence there is little attention for ordinary and new landscapes in the current landscape 

policy. In the policy document for the current period of office (2004-2009) this problem is 

recognised and a study on the subject has been commissioned. Hopefully, the results of this 

study will provide an important input for future landscape policy in Flanders.  
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2.4. INITIATIVES AT THE MEETING POINT BETWEEN LANDSCAPES AND 

AGRICULTURE 

As mentioned in Chapter 1, agriculture and landscape have been closely intertwined for 

centuries. The agrarian landscape was a by-product of agricultural production systems. Farmers 

adjusted their practices to the specific characteristics of the natural environment. Depending on 

the possibilities of the region, specific techniques were used, different crops were produced, 

different farms were built etc. This resulted in a high landscape diversity (Hendriks and 

Stobbelaer, 2003). Landscapes each had their distinct characteristics and were experienced as 

being fairly stable.  

Over the years however, this landscape as a by-product evolved to an interesting product itself. 

Alongside the traditional agricultural model, oriented on the production of (cheap) food, the 

post-productivist paradigm arose, a paradigm in which agriculture is expected to contribute to 

various other functions of land use (Jongeneel et al., 2008). In addition to producing food and 

fibre, agriculture can also create a wide range of social, cultural, scenic and natural values and 

benefits (Terwan et al., 2004), including healthcare on farms, on-farm accommodation and 

various forms of nature management. Multifunctional land use and the creation of multiple 

values in rural areas create new challenges and pose new questions. 

The European Union also emphasises the importance of these trends with its renewed Common 

Agricultural Policy (CAP) in which several measures are taken to protect the environment and 

maintain the countryside (European Commission, 2004). An important example is the 

decoupling of direct income payments from the production of specific crops or breeding of 

animals. In this way the EU wants to remove incentives for further intensification of the 

production process. The adoption of Agri Environmental schemes is a way of responding to 

societal concern about the relationship between farming and the environment. By adopting such 

a scheme farmers commit themselves to use environmentally-friendly farming techniques that 

go beyond usual good agricultural practices. In return they receive a compensation for the 

additional cost and loss of income that results from the altered farming practices. Besides 

measures to protect the environment and conserve biodiversity, farmers can also sign in on 

schemes for the preservation of landscapes and historical features such as hedgerows, ditches 

and woods (EU, 2003). The adoption of these and other measures in the Common Agricultural 

Policy of the European Union implies that farmers have to take into account these societal 

expectations.  
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In Flanders too, this trend towards multifunctional use of agrarian landscapes can be noticed, 

and some initiatives anticipate on this reality. Within the context of this dissertation we 

specifically discuss those initiatives that focus on the interface between agriculture and 

landscape. 

 

2.4.1. AGRI ENVIRONMENTAL AGREEMENTS (BEHEEROVEREENKOMSTEN) 

Farmers can voluntarily enter into management agreements with the Flemish government to 

improve natural and environmental conditions in their area. In return for an annual 

reimbursement, they commit to maintaining and improving biodiversity, water quality, 

landscape quality or soil quality. Only one of these potential agreements focuses on the 

preservation of small landscape elements, but several of the other agreement packages also 

have an undeniable impact on the landscape quality. Figure 2.2 gives an example of how an Agri 

Environmental Agreement in which a strip of 5 to 10 meters at the edges of an acre is left 

uncultivated, has a noticeable effect on the visual quality of the landscape. 

 

Figure 2.2. Illustration of the effect of an Agri Environmental Agreement on the landscape (picture: Nevens 

F., 2006) 

The system of Agri Environmental Agreements has gained popularity since it was first 

implemented in 2000. In 2006 about 20 percent (125 000 ha) of the total agricultural area in 
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Flanders, was under some sort of Agri Environmental Agreement (Overloop, 2007). Not only 

has the use of these Agri Environmental Agreements expanded, but also the variety of 

agreements farmers can commit to. In 2006 farmers could choose between 17 different types of 

schemes ranging from the conservation and maintenance of orchards to the protection of 

hamsters.  

 

2.4.2. LAND CONSOLIDATION (RUILVERKAVELING) 

The process of Land Consolidation was introduced in Belgium in 1956 and rearranged 

agricultural parcels within a certain, predefined area. Traditionally the main purpose of Land 

Consolidation projects was to optimize parcel structure (shape, scale, accessibility,…) in a 

productivist paradigm of scale benefits and production maximisation. This approach resulted in 

the creation of large, regular parcels and had a purely economic objective. This type of Land 

Consolidation is often referred to as Land Consolidation ‘old style’. Nevertheless, these Land 

Consolidation projects had a significant impact on landscapes in Flanders; rivers were 

straightened, roads were hardened, small landscape elements were removed, farms relocated 

etc. Since the seventies, the approach has been gradually changing, resulting in a “new style”, 

where Land Consolidation is considered as an instrument for the integrated development of a 

rural area. In early interpretations ‘landscape’ was introduced as an aspect of development, but 

often served nothing more than the greening (tree planting etc.) of the project, on the sidelines 

of the core operation. Gradually however, more attention was paid to the multifunctional 

character of the countryside and therefore nature, recreation, landscape, cultural heritage, 

qualitative living and working were all integrated into the projects. In this respect Land 

Consolidation not only became a tool for actively implementing more mature landscape and 

environmental design principles, but it also became an instrument and learning school for 

implementing visions and strategies that are described and outlined in rural, nature and 

landscape policy documents. It is obvious that the instrument of Land Consolidation allows to 

take specific actions at the meeting point between landscape and agriculture. Figure 2.3 gives an 

overview of the Land Consolidation projects that were carried out in Flanders and the style in 

which they were performed. This illustrates that considerable parts of the agricultural land have 

been influenced by Land Consolidation at some point in time. 
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Figure 2.3. Land Consolidation areas in Flanders (Source: Vlaamse Landmaatschappij, 2002)  

 

2.4.3. LAND DEVELOPMENT (LANDINRICHTING) 

Land Development (a rather imprecise translation of the Dutch word ‘landinrichting’) is a legal 

instrument that can be used by the Flemish government to arrange large areas of land with a 

rural character. Within Land Development, a broad array of measures can be taken that 

contribute to the improvement of the organisation of a certain region: interventions in water 

management, construction of roads, traffic safety, environmental care, landscape care, 

reafforestation, recreation, cycling routes, etc. The instrument of Land Development thus gives 

the opportunity to implement a number of  measures of landscape management and care. The 

key to Land Development is the participation of different stakeholders. In the Land 

Development project in the Schelde-Leie region for example 82 out of 200 farmers participated 

in a project to re-establish traditional plantations on their farms.  
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2.4.4. REGIONAL LANDSCAPES (REGIONALE LANDSCHAPPEN) 

Regional Landscapes are regions with a minimum surface of 30 000 ha that are characterized by 

a high landscape value, a high actual or potential nature value, possibilities for the development 

of recreational activities and the presence of cultural heritage values. Each of these Regional 

Landscapes employs an interdisciplinary team of landscape and nature experts. Despite the fact 

that Regional Landscapes find their origin in legislation concerning nature conservation 

(Belgisch Staatsblad, 1998), there is a strong focus on the preservation, maintenance and 

development of landscape values. Within Flanders, eleven Regional Landscapes have been 

recognised and are functional. Besides improving the landscape quality of the area, they 

promote the identity of the region, stimulate nature and environmental education, encourage 

recreational use of natural resources and organise nature preservation and management. As the 

countryside is the working field of these Regional Landscapes, they often face the existing 

tensions between agriculture, landscape and nature. It is therefore understandable that 

Regional Landscapes quite often start projects specifically targeted at farmers. An example of 

such an initiative is the organisation of guided walks on and around farms in the area (e.g. 

Regionaal Landschap Houtland). 

 

2.4.5. LANDSCAPE DESIGN PLANS (LANDSCHAPSBEDRIJFPLANNEN) 

Within each of the five Flemish Provinces initiatives have been taken to integrate farmsteads 

into the surrounding landscape. Despite the fact that each Province has its own terminology and 

way of organising things, a lot of similarities can be found. In most cases so-called ‘Landscape 

Design Plans’ are drawn up in dialogue with individual farmers. The main objective of this type 

of plans is to optimally integrate the farmhouse and its accompanying sheds into the 

surrounding environment. Diverse measures can be implemented in such a Landscape Design 

Plan: the (re)installation of a traditional drinking puddle, the restoration of the courtyard, the 

plantation of an orchard, etc. However, Flemish Landscape Design Plans primarily focus on the 

establishment of new plantations surrounding the premises. Some Provinces also award a prize 

for the best landscape integration project.  
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2.4.6. OTHER INITIATIVES 

The above-mentioned initiatives are the most influential and best known instruments and 

projects at the Flemish level that focus on the relationship between landscape and agriculture. 

Other initiatives of course exist at the regional as well as at the communal level. Communities 

can for example develop a local nature development plan (GNOP) by which they can implement 

measures to maintain, restore or improve natural and landscape conditions within the 

boundaries of their municipality. Examples of such measures are the plantation of hedgerows or 

trees, the upkeep of hollow roads, the maintenance of small chapels, the clipping of trees etc. 

Besides the municipality itself nature organisations and historical and recreational associations 

can also organise projects concerning the relationship between agriculture and landscape 

management at a local level.  

 

2.5. CONCLUSION 

Within this chapter four major topics were handled. First of all the meaning of the word 

landscape in everyday language was analysed. Subsequently we focussed on the various 

approaches towards the landscape in a scientific context. Thirdly, attention was paid to 

landscape policy in Europe and Flanders and finally we focussed on the specific relationship 

between landscape and agriculture in Flanders. In this context, an overview of initiatives that 

exist at the meeting point between landscape and agriculture is given. Although at first sight it 

might seem as if these are four unrelated topics, a large number of possible interaction points 

exist between them.  

The combination of changes in policy orientation on the one hand and the multitude of 

initiatives and projects taken at the meeting point between landscape and agriculture on the 

other hand, shows that there is an increased interest in this relationship between landscape and 

agriculture. The presented projects, each in their own way, try to anticipate on the broad range 

of expectations people have of the countryside. With these projects policy makers try to offer 

each rural activity sufficient space and to improve the overall quality of rural areas. As 

described in chapter 1, we decided to explore the possibility of using landscape perception 

research as a way of starting a dialogue between different users of the countryside. If we want 

to frame our work within the different scientific approaches towards landscape our focus is thus 
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on the perceptive approach of a landscape. On the other hand we have noticed that the visual 

qualities of landscape and landscape perception are underrepresented in Flemish landscape 

policy. In this respect we hope that our work will draw the attention of landscape policy makers 

towards the lack of knowledge on landscape perception in Flanders. The idea of approaching 

the landscape-agriculture relationship from a perceptive point of view will hopefully provide us 

with new instruments and tools that can trigger Flemish landscape policy to add landscape 

perception to their standard discourse. 

Relating these ideas back to the meaning of the word landscape in an everyday language, we 

actually fall back to the archaic meaning of landscape. Janssen (2004) stated that a ‘landscape’ 

was a board of stakeholders, which had to make decisions about a local or regional territory. 

With our hypothesis that we can use landscape and landscape perception as a means of 

communication, we want a group of stakeholders to talk about the landscape and to make joint 

decisions on their local or regional territory. 
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CHAPTER 3 

LANDSCAPE PERCEPTION AND EVALUATION: A THEORETICAL 
FRAMEWORK 

 

 

Figure 3.1. Chapter 3 within the outline of the major research steps in this dissertation 

 

3.1. INTRODUCTION  

In chapter 2 we mentioned that within Flemish landscape policy, attention towards perceptual 

characteristics of landscapes has been rather limited. Not only policy but also landscape 

research in Flanders has thus far neglected landscape perception as a key study object, despite 

the growing international interest for this field of research. As a result there is a lack of 

knowledge on the perceptive and visual qualities of Flemish landscapes. As mentioned in 

chapter 1, one of our main research questions is whether landscape perception research can 

provide an interesting and useful tool to start a dialogue between different users of rural 

landscapes. It is therefore essential that we first understand how landscape perception works 

and how scientists have tried to objectify the visual qualities of landscapes during the last 

decades. For this reason, we provide an overview of the prevailing paradigms that dominate the 

field of research.  
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3.2. THEORETICAL FRAMEWORK 

During the 1960s and the early 1970s a substantial body of legislation was enacted both in the 

USA and in Europe directing attention to the identification and management of scenic resources 

(Zube et al., 1982; Daniel and Vining, 1983). In the USA the National Environmental Policy act of 

1962 wanted to “ensure for all Americans aesthetically pleasing surroundings”. In Britain the 

Countryside Act of 1968 stated: “In the exercise of these functions relating to land under 

enactment every Minister, government department and public body shall have regard to the 

desirability of conserving the natural beauty and amenity of the Countryside.” No such legislation 

was enacted in Belgium, but based on the legislation of the protection of monuments and 

landscapes of 1931 and later of 1976 it was possible to protect the view on a town or city.  

The directives and mandates provided by these and other legislative acts, together with an 

increasing scientific and scholarly interest in landscape perception provided a stimulus for 

considerable research and study on landscape values and methods for assessing them (Zube et 

al., 1982). Landscape perception research engaged the interest of individuals from an array of 

disciplines and professions such as forestry, geography, landscape architecture, psychology, 

environmental studies and recreation. Each of these disciplines brought a different set of 

methods, constructs and theoretical orientations to the research, generating a diffuse collection 

of studies and findings that lacked an integrating theoretical structure (Zube et al., 1982). 

Streamlining this diversity of methods and approaches is a difficult task. Nevertheless, over the 

last 30 years, several academic researchers have reviewed the field resulting in four 

authoritative reviews: Arthur et al. (1977),  Zube et al. (1982), Daniel and Vining (1983) and 

Lothian (1999).  

These four reviews focus on the methodologies used in landscape perception research (degree 

of involvement of stakeholders, statistical techniques, etc…). Each of these reviews classifies the 

existing landscape perception research methods according to two or more paradigms. By a 

paradigm we mean the world view or the main ideas that are behind a certain theory or 

methodology (Soanes and Stevenson, 2006). In other words, within each paradigm a range of 

very diverse methods may be grouped, as long as they are based on the same major ideas and 

basic assumptions. These four reviews often use different terms to indicate similar theoretical 

models or paradigms. One thing these four reviews do have in common is that they each refer to 

the same two major paradigms: an expert based paradigm and a public preference paradigm. 

Some authors make a further subdivision of these two paradigms, while others do not. Methods 

based on the expert paradigm start from the assumption that experts are in the best position to 
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make statements about the visual quality of a landscape. Models based on the public preference 

paradigm on the other hand argue that the best source for assessing such a subjective issue as 

landscape quality is the general public (Briggs and France, 1980). 

Since the late 1990s a multitude of individual methods and techniques to measure landscape 

perception and preference have been developed, yet there has been a lack of in-depth 

theoretical work and literature study. Tveit et al. (2006) made a review of the existing 

theoretical framework for analysing visual landscape quality, in order to work out a theoretical 

base for developing visual landscape indicators. In this review they step away from the 

traditional division between the expert approach in which the landscape is characterised as an 

object, and the subjectivist approach in which the focus is on the viewer’s experience of the 

landscape (Lothian, 1999). They state that “in order to analyse the effect of landscape change it is 

important to be able to characterise the visual landscape as an object, while the interpretation of 

these changes needs to take the viewers experience into account” (Tveit et al., 2006). Whereas the 

other reviews focus on the methodology of landscape perception research, Tveit et al. (2006) 

reviewed the key concepts that are used to describe and measure landscape perception and 

preference. In literature they distinguished nine key visual concepts: stewardship, coherence, 

disturbance, historicity, visual scale, imageability, complexity, naturalness and ephemera. These 

concepts are likely to be useful in characterising the visual landscape, but they cannot be 

interpreted as normative scales: a higher value does not necessarily mean a higher visual 

quality (Tveit et al., 2006). Stewardship for example may lead to increased visual quality, but 

only up to a certain point. The result of such enhanced stewardship may be perceived as too 

ordered or unnatural and hence visual quality may decrease (Coeterier, 1996). By stepping 

away from this traditional division between the expert approach and public preference models 

Tveit et al. (2006) have developed a refreshing innovative approach towards landscape 

perception. Although this new approach is very promising and has already inspired some 

researchers (Ode et al., 2008; Sevenant and Antrop, 2008), Tveit et al. (2006) themselves 

indicate that more empirical testing is needed to develop a sound theoretical framework for 

landscape perception.  

Therefore we chose to focus on the different paradigms of landscape perception research as 

they are described by the four authoritative reviews of Arthur et al. (1977), Zube et al. (1982), 

Daniel and Vining (1983) and Lothian (1999). Within these four reviews the terms used to 

indicate similar theoretical models or paradigms are not fully consistent. This results in a 

sometimes confusing state of the art. Scott and Benson (2002) simplify the understanding of 

these terms by integrating them in a joint theoretical framework (Table 3.1).  
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Table 3.1. Theoretical framework with the prevailing landscape perception paradigms (green = expert based 

methods; brown: public preference methods). (source: Scott and Benson, 2002) 

AUTHOR PARADIGM Designation 

Arthur et 

al. (1977) 

Descriptive inventories Public Preference Models 

Zube et al. 

(1982) 

Expert Psychophysical Cognitive Experiential 

Daniel & 

Vining 

(1983) 

Formal 

aesthetic 

Ecological Psychophysical Physiological Phenomenological 

Lothian 

(1999) 

Objectivist (physical) Subjectivist (psychological) 

The two major groups of paradigms are the expert-based paradigm (green) and the public 

preference paradigm (brown) (Table 3.1). In the following paragraphs, we discuss each of the 

main paradigms without valuing one of these classifications above the others. The added value 

of the theoretical framework in Table 3.1 is that it helps us to better understand the theoretical 

background of particular landscape assessment methods. Furthermore, this theoretical 

framework will guide us when developing our own landscape evaluation methods adapted 

specifically for a Flemish context.  

  

3.3. EXPERT MODELS  

Expert models involve the evaluation of the landscape by trained and skilled experts. Each of the 

four reviews uses different terms (objectivist, descriptive inventories, formal aesthetic models 

and expert models) for this approach, but they all relate to very similar theoretical concepts.  

Behind these methods is the notion of the superiority of the trained eye and of professional 

experience and knowledge. Several assumptions are in play: 
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• The value of a whole landscape can be explained in terms of the combination of the values of 

its composing elements (Arthur, 1977).  

• Landscape quality is inherent to the landscape and is regarded as a physical characteristic 

that can be evaluated similar to physical features (Lothian, 1999). Therefore a description of 

the physical elements of a landscape (such as topography, presence of water, vegetation, 

land use, etc.) could constitute a description of the beauty of that landscape. Daniel and 

Vining (1983) refine this assumption by stating that the aesthetic quality of a landscape 

resides in the formal properties of a landscape. These formal properties are defined as basic 

forms, lines, colours and textures and their interrelationships. Expert judgement of the 

diversity, harmony, unity and contrast among these formal landscape properties are the 

principal determinants of aesthetic value. Figure 3.2 gives an example of how Weinstoerffer 

and Girardin (2000) judge the diversity of a landscape. 

• The abstract aesthetic properties of a landscape transcend different landscapes and 

landscape types as well as individual and cultural differences among landscape observers 

(Daniel and Vining, 1983). In this respect, professional standards are treated as 

representative of public standards, or are assumed to accommodate public standards by 

their ‘superiority’ (Arthur, 1977).  
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Figure 3.2. Example of how landscape diversity is judged in an expert approach (source: Weinstoerffer and 

Girardin, 2000) 

The expert based models comprise the largest group of techniques for assessing scenic 

resources (Scott and Benson, 2002). Within this group both quantitative and qualitative 

methods for evaluating landscapes are developed. Generally, landscapes are first analysed into 

their abstract properties, such as forms, lines, colours and textures. Once these specific 

landscape features have been identified they can be described and/or rated.  

In qualitative methods, landscapes are evaluated by describing the elements verbally and/or 

graphically, without the necessity of scoring these various elements. Figure 3.2 gives an example 

of how landscape diversity is qualitatively described by experts. Based on this description one 

or more landscape experts formulate a final conclusion on the landscape value. This conclusion 

for example can be a classification of landscapes, with monotonous landscapes in the lowest 

category and landscapes exhibiting greater contrast and variety of features in the highest 

category (Daniel and Vining, 1983).  
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In quantitative models, the relative quality of scenic elements is rated, the importance of the 

elements is weighed, and weighted scores are aggregated in order to compare landscapes. An 

important motivation for quantifying scenic beauty is the possibility of incorporating the results 

into planning processes (Arthur, 1977). Franco et al. (2003) for example used an expert based 

method for evaluating the impact of a future agro-forestry network on the visual quality of the 

Venetian landscape in Italy.  

The great variety of methods within this paradigm all have one characteristic in common: 

stakeholders (e.g. inhabitants of the area, policy makers, farmers, etc…) other than ‘experts’ are 

not involved in the research and the assessment. 

Ecological models can be considered as a specific type of expert models. They place primary 

emphasis on the ‘naturalness’ of the landscape. As a group, these methods tend to define the 

aesthetic quality of the landscape in biological terms, and they generally consider any evidence 

of human influence as a negative factor for  aesthetics. Assessments are carried out by experts in 

ecology or a related branch of the biological sciences. In the ecological approach, landscape 

quality is anchored at the high end by ‘pure’ ecosystems, undisturbed by humans. The low end 

of the scale is defined by landscapes evidencing disruptive, incompatible human developments 

(Daniel and Vining, 1983). In an ecological aesthetic approach people derive pleasure from 

landscapes only indirectly through the knowledge of the ecosystem’s health and sustainability 

(Parsons and Daniel, 2002). Hence, the underlying assumption of ecological models is that 

landscape quality is directly related to naturalness or ecosystem integrity. However, there is a 

lack of any kind of test to validate this assumption; a test which may be difficult, if not 

impossible to perform, according to Daniel and Vining (1983).  

A more recent interpretation of ecological models is that the cultural process linked to human 

perception is treated as an ecological function. Because there is no difference, from an ecological 

point of view, between for instance humans modifying a dense understory of a wood because it 

does not have a perceptive cultural value, or beavers modifying the hydraulic system of entire 

watersheds (Franco et al., 2003; Nassauer, 1995b). 
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A straightforward approach for testing the objectiveness and the reliability of a method would 

be to have several landscape experts assess the same landscape and then compare the results 

(Daniel and Vining, 1983). Besides the question whether different landscape experts agree on 

Comments and reflections on expert models 

Some critical comments can be formulated on the methodology of the expert-based methods. As 

mentioned above, the expert model’s theory is based on assumptions that are contestable. The 

assumption that the value of a landscape is determined by the combination of the values of its 

components conflicts with other theories such as ‘Gestalt psychology’, which indicates that the 

components of a perceptual ‘whole’ may not adequately explain the ‘whole’ into which they are 

assembled. Components can be combined in various manners to provide different ‘wholes’ and 

the interaction of components is at times more important than the whole itself. Concepts such as 

‘contrast’ and ‘variety’ are examples of such interactions (Arthur, 1977). 

The second assumption that scenic beauty is embedded in the landscape excludes the influence 

of the observer. After all, not only that what is being observed but also the observer influences 

the assessment of landscape quality and scenic beauty (Wherret, 1998; Lothian, 1999; Bell, 

2001).  

Expert-based methods are often referred to as ‘objective’ methods. What is actually meant is 

that the process of evaluating a landscape is conducted rigorously, in accordance with pre-

defined criteria. Personal preferences of the researcher should not interfere. However, the fact 

that the evaluation is often performed by a single expert and without any form of public 

participation unmistakably makes it subjective. Especially in quantitative models where the 

result is numerical, this subjectivity is masked (Wherret, 1998). Another aspect is that expert-

based methods are often approached from a specific discipline (e.g. forestry, landscape 

architecture, psychology or environmental studies ) and are therefore highly dependent on the 

specific data-sets and benchmarks used for the assessment (Antrop, 2007).   

Another potential shortcoming of the expert based models is the lack of sensitivity in the 

assessment. Outcomes are typically restricted to no more than three or four categories of 

landscape quality (Figure 3.2). Furthermore a majority of landscapes will almost always be 

classified as being moderate and there are often no means of distinguishing within this broad 

category (Daniel and Vining, 1983).  
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the assessment of the scenic value of the landscape, a more important question is whether the 

public agrees with the results of the assessments.  

Despite these critical reflections on expert models it is our belief that they can have a valuable 

input in planning processes today. Expert assessments can function as an important input for 

participatory processes. Evaluations made by experts are then to be interpreted not as a final 

conclusion on the landscape, but rather as a starting point for reflection and discussion on 

landscape values. It is from this point of view that we decided to develop an expert based model 

to objectify the visual impact of greenhouse clusters in Flanders (Chapter 5).  

 

3.4. PUBLIC PREFERENCE MODELS 

Public preference models argue that the best source for assessing an issue as subjective as 

landscape quality is the general public. Briggs and France (1980) consider the visual 

attractiveness of the landscape as the ultimate product of the aggregated opinions of all the 

individuals concerned with that landscape. Public preference models therefore examine 

community preferences for landscapes,  and by statistical analysis derive the overall quality of 

the landscape (Wherret, 1998). The most commonly used techniques are questionnaires or 

verbal surveys. They are a valuable source of quick information, provided that accuracy is not 

sacrificed for speed. As an alternative to questionnaires, visual stimuli, such as photographs, can 

also be used for landscape evaluation. In recent years the possibility of using the Internet to 

reach the general public has also been explored in this context (Wherret, 1999; Roth, 2006).  

Lothian (1999) mentions a subjectivist paradigm which considers landscape quality as a solely 

human construct, based on the interpretation of what is perceived through the memories, 

associations, imagination and symbolism it evokes. Whereas the expert or objectivist paradigm 

can be summarised as viewing beauty in the physical scene in front of one’s eyes, the 

subjectivist paradigm assesses beauty from the interpretation by the mind behind the eyes. 

Despite the term ‘subjectivist models’, public preference models are rigorous in the sense that 

they assess community preferences. In such an approach the influence of a researcher’s 

personal preference or bias is ruled out (Lotian, 1999). 
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Within the group of public preference models, three different approaches or paradigms can be 

distinguished based on the specific accents, methodologies and research questions that are 

posed (Table 3.1).  

 

3.4.1. PSYCHOPHYSICAL MODELS 

Classical psychophysics (e.g. Fechner 1860/1966) tried to establish precise quantitative 

relationships between physical features of environmental stimuli and human perceptual 

responses. The emphasis was upon simple stimuli such as light, sound or objects that varied on 

a single dimension such as brightness, loudness or weight. The response of the observer was 

also constrained to a simple choice: yes-no judgements, ratings or numerical estimates based on 

the perception of the relevant properties of the stimuli presented (Daniel and Vining, 1983). 

Contemporary psychophysical methods of landscape assessment seek to determine 

mathematical relationships between physical characteristics of the landscape and the 

perceptual judgements of human observers. The relationships of interest are those between 

physical features of the environment (such as vegetation, water, topography, among others) and 

psychological processes (typically judgements of preference or scenic beauty) (Daniel and 

Vining, 1983). Landscape features such as land cover, water, or vegetation are first measured 

and then statistically related to the respondents’ judgement of scenic quality (Wherret, 1998). 

The use of picture surveys and statistical analysis of the data (e.g. paired comparisons, Likert 

scales, multiple regression, sorting and ranking scales) is the most commonly used technique 

within psychophysical methods (Palmer, in press; Franco et al., 2003; Kaplan et al., 2006). 

Figure 3.3 gives an example of a photo-survey in which respondents are asked to score the 

pictures on a scale going from exposed, over enclosed, to confined (Palmer and Lankhorst, 

1998). The psychophysical approach assumes that landscape aesthetic qualities or specific 

properties such as land cover, water topography or structures have a stimulus-response 

relationship to the observer. It also assumes that there are certain universal landscape 

properties which result in scenic beauty.  
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Figure 3.3. Example of a photo survey used in a psychophysical approach. Scenes representing the range of 

landscape spaciousness found in The Netherlands. There was high agreement in placing these scenes along 

the scale of (1) exposed, (3) open, (5) enclosed, and (7) confined  (Source: Palmer and Lankhorst, 1998). 

The goal of the psychophysical methods in landscape research is to develop models that provide 

accurate and reliable predictions of people’s perceptions of landscape quality based on objective 
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measurements of the physical features of the landscape (e.g. vegetation, water, openness,…). 

The development of sufficiently precise and reliable psychophysical models would ideally allow 

estimation and prediction of human landscape perceptions, based only on a direct measurement 

of the relevant physical features of the landscape in question (Daniel and Vining, 1983). Studies 

have shown for example that the presence of vegetation is important in determining visual 

preferences (Purcell and Lamb, 1998), the presence of water also is an important predictor of 

preference (Nasar and Li, 2004) and the degree of openness is considered to be directly related 

to landscape preference (Clay and Shmidt, 2004; Hanyu, 2000). 

Recently, methods based on a psychophysical approach using picture surveys have been used 

more and more frequently in a variety of management contexts. Palmer (in press) for example 

studied how a better understanding of the scenic perceptions of clear cuttings can contribute to 

better decisions about their use. Froment and Domon (2006) studied the viewers’ appreciation 

of highway landscapes to evaluate the impact of the ecological management of embankment 

vegetation on the overall appreciation of the landscape. Nasar and Li (2004) studied the 

attractiveness of reflecting water and how water ponds can be used as a design element. Other 

examples can be found of studies on the visual quality of the urban fringe, of livestock farms, of 

nationally treasured landscapes, etc… (Kearney et al., 2008; Kaplan et al, 2006; Sullivan and 

Lovell, 2006). 

As mentioned, psychophysical models have been used extensively in recent years and of all 

landscape assessments, they have been subjected to the most rigorous and extensive evaluation. 

They have been shown to be very sensitive to subtle landscape variations (Daniel and Vining, 

1983). Scenic effects of very subtle changes for example in lighting and atmospheric conditions 

(e.g. air pollution) can be measured with a psychophysical approach (Latimer et al., 1980). 

Psychophysical methods have also proven to be very stable to changes in the observers 

(Wherret, 1998; Daniel and Vining, 1983). Reliability of psychophysical models can be gauged in 

terms of agreement between observers, either individually or in group (Palmer 2000; Palmer 

and Hoffman, 2001). Most direct tests have compared average judgements of observer panels 

and have found very high levels of agreement (Buyhoff et al., 1982; Daniel et al., 1977).  

Despite the fact that some studies show a very close correspondence between perceptual 

judgements based on colour slides and judgements made on actual sites (Shafer & Richards, 

1974; Shuttleworth, 1980; Zube et al., 1987) photographs reflect visual preferences only. The 

Comments and reflections on psychophysical models 
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on-site experience goes further and gives a whole landscape experience (Appleton, 1996; Scott 

and Benson, 2002). As psychophysical methods mainly work with photo-surveys this aspect 

might influence their results. 

A classic comment on psychophysical models is that they assume that the aesthetic judgements 

of public panels provide an appropriate measure of landscape quality. Some authors argue that 

more sensitive, more educated expert judgements are more valid indicators of scenic quality 

(Carlson, 1977). 

It is however this involvement of the broader public that appeals to us the most. Because these 

assessments are not based on one expert’s opinion, they reflect a measured consensus among 

observers that are representatives of the public. Therefore these models form an ideal 

instrument to measure differences in perception between the different user groups of the 

countryside. In chapter 4 we elaborate on the differences between three target groups (farmers, 

country-dwellers and landscape experts) based on a psychophysical method adjusted to 

conditions in Flemish rural areas.  

 

3.4.2. COGNITIVE OR PSYCHOLOGICAL MODELS 

Cognitive models are a type of public preference model but they go beyond the physical and 

visual aspects of a landscape to assess its quality. The emphasis is upon the cognitive and 

affective reactions evoked by various landscapes. A high-quality landscape is one that evokes 

positive feelings such as security, relaxation, warmth, freedom, cheerfulness or happiness. Low-

quality landscapes are associated with gloom, fear, insecurity, stress, constraint or other 

negative feelings. The aesthetic or scenic quality of the landscape is generally viewed as but one 

of several dimensions of human response to views of the natural environment. Frequently the 

aesthetic dimension is found to be closely related to other psychological dimensions; a 

landscape that is judged as scenically beautiful also tends to elicit positive feelings (Daniel and 

Vining, 1983). The classification of the cognitive paradigm of Zube et al. (1982) largely 

corresponds with the psychological paradigm of Daniel and Vining (1983).  

Cognitive models search for relationships between perceptual, cognitive and affective scales and 

preference scales. These relationships form the basis for inferences and hypotheses regarding 

the psychological features of a landscape that determine human landscape preference (Daniel 
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and Vining, 1983). This involves the search for human meaning associated with landscape or 

landscape properties. Information is received by the human observer and, in combination with 

past experience, future expectation, and socio-cultural conditioning, lends meaning to a 

landscape (Zube et al., 1982).  

The use of these models can sometimes be practical, but in many cases the goals are merely 

theoretical. The researcher seeks to discover and describe the psychological basis for landscape 

preference (Daniel and Vining, 1983). As a result of this approach several theories have been 

formulated that try to explain why humans value certain landscape types higher than others 

(Scott and Benson, 2002). In the 70s and 80s so-called evolutionary theories were developed 

(Tveit et al., 2006). These theories explain landscape perception and preference by our common 

evolutionary history. The most well-known evolutionary theory is probably the Prospect-Refuge 

theory of Appleton (1975). This theory stresses the role of humans as both predator and prey, 

which results in a preference for landscapes offering both prospect and refuge, i.e. the 

possibility to ‘see without being seen’ (Tveit et al., 2006). Another evolutionary theory is Orian’s 

Savannah theory (Orian, 1980) that suggests that all humans enjoy savannah-like environments, 

this being the probable site of our evolutionary origins.  

The most well- known and most used cognitive model however, is the Information Processing 

Theory that was developed by Kaplan and Kaplan in 1989. According to this theory humans 

prefer landscapes which offer them the kind of information they need to survive. The 

appreciation of landscapes with properties that make them easily readable would hence be 

favoured by natural selection, and contemporary people would still possess the genetic 

characteristics for such landscape preference (Tveit et al., 2006). What distinguishes this theory 

from other evolutionary models however is that Kaplan and Kaplan tried to put their theory into 

practice by defining four major factors of landscape quality that provide the information 

necessary to survive. These factors are complexity, coherence, legibility and mystery (Figure 

3.4). Many authors have done further research based on the Information Processing Theory. 

Herzog (1987) for example investigated the aspect ‘mystery’ in a landscape more closely and 

‘complexity’ is one of the visual concepts for which there has been an active development of 

indicators (e.g. Dramstad et al., 2001; Fjellstad et al., 2001; Palmer, 2004). Stamps (2004) 

published a comprehensive review on the use of the four concepts of the Information Processing 

Theory in literature over the past 30 years (Figure 3.4).  
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Coherence

 

: “the ability to see and comprehend the 
pattern inherent in a scene (the opposite of 
chaos)” (Bell, 1999).  

“Coherence enhances people’s ability to orient 
themselves in time and space” (van Mansvelt and 
Kuiper, 1999). 

 

Complexity

 

: “the number of different visual 
elements in a scene: how intricate the scene is; it’s 
richness” (Kaplan and Kaplan, 1989).  

“Complexity with order provides visual richness to 
a scene, while disordered complexity can be 
considered as a chaotic component” (Hanyu, 
2000) 

Mystery

 

: “the degree to which a viewer is drawn 
into a landscape by the intrigue of what lies 
ahead” (Kaplan and Kaplan, 1989). 

 

“how much does a scene promise more if you could 
walk deeper into it?” 

(Stamps, 2004) 

Legibility

Figure 3.4. Coherence, complexity, legibility and mystery as defined by the Information Processing Theory 

(Source: Juras, 1997) 

: “ how easy would it be to find your way 
around the environment depicted… to figure out 
where you are at any given moment or to find 
your way back at any given point in this 
environment? “ 

(Stamps, 2004) 
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Landscape narratives can be considered as a more recent form of the cognitive approach. 

Narrative research has its origins in sociological research methods. Creswell (2003) describes it 

as a form of inquiry in which the researcher studies the lives of individuals and asks one or 

more individuals to provide stories about their lives. This information is then analysed by the 

researcher and retold into a narrative chronology. In recent years this technique has been used 

in landscape research, where people are asked to tell stories about the landscape instead of 

their lives. Soliva (2007) for example studied how landscape change in the Swiss Alps is 

perceived, explained and valued by stakeholders by recording their landscape stories. Glover et 

al. (2008) use landscape narratives as a way of communicating about land-use planning (Figure 

3.5). 

 

Accompanying narrative: “I’m not from Illinois. When I 
moved here, it was a rude awakening. I grew up in North-
eastern Ohio where you have lots of trees and lots of hills 
and lots of weather things, um, that are pretty dramatic, 
and so, when I moved here, it took me quite a few years to 
get used to the flatness. What I felt was bareness for a 
while. It really took working in the environment and 
being in the community for me to really begin to 
appreciate it. I always thought I was going to be here for 
a few years, and that was 15 years ago. And so, the prairie 
is very important to me because it shows me what Illinois 
was and how special it is.” 

Figure 3.5. Illustration of working with landscape narratives (source: Glover et al., 2008). 

An important advantage of cognitive methods is that their reliability can be determined, and 

this has generally been found to be relatively high. Furthermore these methods can be viewed 

as highly sensitive because they reveal differences among landscapes along many different 

dimensions of human reaction (Daniel and Vining, 1983). 

Comments and reflections on cognitive models 

Some considerations should be made when stating that the reliability and sensitivity of the 

cognitive models is high. In many cases, a small number of very diverse landscapes is used: 

within a single study, scenes may vary from urban areas to natural parks (Ward and Russel, 

1981). Under these conditions rating differences and observer reliability coefficients can be 

expected to be high (Daniel and Vining, 1983).  

As with the psychophysical methods, some might argue that the reactions of common 

landscape-users should not be the basis for landscape quality appraisal (Carlson, 1977). 
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Whereas psychophysical and experts methods have a direct and often practical relationship 

with a specific landscape context, psychological methods are often more strongly concerned 

with understanding the human condition (Zube et al., 1982). Even in those studies concerned 

with the evaluation of natural landscapes, cognitive models tend to exhibit a strong interest in 

human evaluative processes. Hence, they risk to miss the link with concrete landscape contexts, 

and as a consequence cognitive models lack a certain predictive power.  

For our research the cognitive approach was very interesting, because for the perception of 

greenhouses, we wanted to look beyond the visual aspect alone. Cognitive methods were found 

most suitable for this research question as they allowed us to integrate affective and cognitive 

aspects into the assessment. Despite the above-mentioned critiques we were able to relate the 

results of this research to the specific landscape context of large-scale greenhouses (chapter 6). 

 

3.4.3. EXPERIENTIAL OR PHENOMENOLOGICAL MODELS 

Phenomenological models are another type of public preference model that specifically focus on 

the role of the observer in interaction with the landscape. The emphasis is on the observer’s 

subjective feelings, expectations and interpretations (Daniel and Vining, 1983). This approach 

goes beyond the visual appraisal of landscape, into the whole experience of being in and 

interacting with the landscape (Scott and Benson, 2002). The observer brings many things to 

this encounter, including an environmental history, a particular personal context for the 

encounter, a special sensitivity and openness to the environment and a particular set of 

intentions and motivations for being in that place at that time (Daniel and Vining, 1983).  

The principal research methods of the phenomenological and experiential approach are detailed 

personal interviews or verbal questionnaires. Experiential methods also focus on the 

information contained in landscape-inspired images or expressions such as traveller’s diaries, 

drawings, photographs, mental maps, etc. (Scott and Benson, 2002).  

Phenomenological approaches have largely sacrificed reliability in favour of achieving high 

levels of sensitivity. In effect, every landscape encounter is viewed as being so multifaceted and 

so influenced by personal, experiential, emotional and intentional factors that each encounter is 

unique. Consistency of experience is neither expected nor sought by these methods (Daniel and 

Vining, 1983).  
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3.5. CONCLUSION: A THEORETICAL FRAMEWORK FOR THE RESEARCH 

Comments and reflections on phenomenological models 

Phenomenologists consider assessment and management of the visual aesthetic benefits of the 

landscape as an immensely more complex tasks than the other assessment methods (Daniel and 

Vining, 1983). However, phenomenological assessments may be too sensitive to be useful in a 

landscape planning or design context.  Only a very small part of the variance in assessments 

would be due to landscape differences, with the majority of variance contributed by differences 

in observers and contexts (Daniel and Vining, 1983).  

In many respects, phenomenological methods are not landscape-assessment methods at all. 

They are rarely used to provide relative rankings of the excellence of various landscapes and 

results are very difficult to interpret or to use in deciding upon a particular land-management 

plan (Daniel and Vining, 1983). Difficulties in the practical application, low efficiency and high 

costs of the research methods also limit the practical use of these models (Scott and Benson, 

2002).  

 

The paragraphs above review the main conceptual fields that exist in literature on landscape 

perception and scenic evaluation over the last 30 years. As well as different conceptual 

approaches to the general issues of visual landscape assessment, a large body of literature 

focuses on detailed aspects of issues such as gender, age, culture, etc. Relevant literature 

concerning these issues is treated in the literature section of chapter 4.  

The above-mentioned paradigms are merely a way of bringing structure into a very diverse field 

of research. The proposed divisions between paradigms are however not absolute and some 

methods can share characteristics with more than one approach. We emphasise the use of this 

theoretical scheme as an aid to see the wood for the trees in the multitude of existing landscape 

assessment methods. And above all, it can help us better understand the theoretical grounds for 

our own research. The various parts of our research can be situated within this theoretical 

framework. 

As mentioned in chapter 1, a new societal trend has arisen in which agriculture is expected to 

contribute to various other functions of land use such as the protection of biodiversity, 
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landscape management, conservation of heritage sites, on-farm accommodations, peace and 

quietness, etc. A multitude of stakeholders each have their own needs but the countryside only 

has a limited amount of space to offer. This implies that at certain points tensions and conflicts 

between these users of the countryside can arise. If we want to match these different 

expectations it is essential that we first get a clearer view on the differences in perception 

between the major user groups of the landscape. To answer this question we found that a 

method based on the principles and characteristics of the psychophysical paradigm would be 

better suitable than others. By means of an extensive photo-survey 130 respondents of three 

major target groups (farmers, country-dwellers and landscape experts) were questioned. The 

results of this research are described in chapter 4. 

However, during the course of this research we came to the understanding that far bigger 

tensions on landscape perception exist in landscapes that are dominated by large production-

oriented farm units. The greenhouse sector is an example of a production oriented farm system 

that has a considerable impact on the landscape and that has been confronted with a drastic 

increase of scale in recent years. As the debate on greenhouse parks is emotionally loaded and a 

lot of controversy exists around the subject, we decided to start the research with an expert-

based method. The resulting assessment of the visual impact of greenhouses can serve as an 

objective input in an often emotional debate (chapter 5).  

It also became apparent however, that besides the visual aspect numerous other factors 

determine the public perception and attitude towards greenhouse clusters. To study the 

cognitive and affective aspects that lie at the basis of this public perception a cognitive approach 

seemed most suitable. Within this part of our research a qualitative approach was followed, in 

which respondents were interviewed. Within these in-depth interviews the aesthetic or scenic 

quality of the landscape was viewed as just one of the several dimensions of the human 

response towards their environment (chapter 6). 

Table 3.2 gives an overview of how the three major parts of this dissertation can be situated 

within the given theoretical framework. 
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Table 3.2. Situation of the research within the theoretical framework of Scott and Benson (2002). 

Expert model Public preference model 

 Psychophysical Cognitive 

Reducing the visual impact of greenhouse 

clusters in rural landscapes 

(Chapter 5) 

Perception of rural 

landscapes in Flanders: 

looking beyond 

aesthetics 

(Chapter 4) 

Public attitude towards 

major landscape change: 

the case of greenhouse 

clusters in Flanders 

(Chapter 6) 

An important consequence of applying three methods based on three different paradigms of 

landscape perception research, is that stakeholders were involved in three entirely different 

ways. We can distinguish a range in the degree to which stakeholders were involved in the 

research. In the expert-based approach a landscape expert analyses the landscape without any 

input of stakeholders. Stakeholders are merely consulted to provide some basic data. In the 

psychophysical approach, stakeholders are involved by means of a questionnaire. With this 

picture-survey stakeholders are questioned on their preferences of rural landscapes. At the 

same time the influence of stakeholders is limited in the sense that they are not consulted 

during the make-up of the picture-survey. With the cognitive approach we reach the other end 

of the spectrum, in which the expert takes a certain distance. No research hypothesis is defined 

up front, and stakeholders determine the topics that will be at the centre of the research. This 

happens by means of open, in-depth interviews. Applying this wide range of involvement of 

stakeholders enriched our research and provided us with some interesting thoughts on the 

possibility of using landscape perception research to start the dialogue between different 

stakeholder groups. We elaborate on these ideas in chapter 7.  
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Abstract 

 

More and more, society’s expectations of rural landscapes are rising and farmers are 

increasingly stimulated to incorporate ‘green services’ into their operational management. This 

assumes matching perceptions of the landscape between farmers, landscape experts and the 

general public. A psychophysical method based on a picture  enquiry was used to measure 

landscape perception in the ‘Pajottenland’, a central Belgian, rural area. Additional questions 

assessed the importance of meanings and functions of the landscape and revealed differences in 

perception among three target groups (farmers, landscape experts and country-dwellers). The 

results confirmed that the three groups look at landscapes in a different way, attaching 

importance to different landscape features and finding different functions appropriate for the 

considered landscapes. As a consequence, policies concerning landscape servicing by the 

farming community should incorporate appropriate incentives of communication and generate 

modes of understanding between different stakeholders. 
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CHAPTER 4 

A PSYCHOPHYSICAL APPROACH TOWARDS LANDSCAPE 
PERCEPTION RESEARCH: LOOKING BEYOND AESTHETICS 

 

 

Figure 4.1.  Chapter 4 within the outline of the major research steps in this dissertation 

 

4.1. INTRODUCTION 

The days when agriculture was solely expected to supply food and industrial crops are gone. 

Also in Flanders agriculture has been subjected to a number of significant changes during the 

last decades. The European as well as the regional policy shifted focus from a production 

towards a rural development orientation and from a productive towards a post-productive 

paradigm (chapter 1). A wide diversity of instruments and incentives is used to encourage 

efforts to introduce nature conservation, landscape and environmental protection into the 

farming core business (van der Ploeg et al., 2002; Terwan et al., 2005). Most people expect the 

countryside to be a place where they can relax and recreate, where wildlife can flourish, where 

historical and archaeological sites are preserved and where one can enjoy quietness (Vos and 

Meekes, 1999). As such, some of the public expectations for agricultural territories are 
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essentially the same as those for other territorial components such as forests, nature reserves 

and historic landscapes. 

The research we present was commissioned by the Flemish Administration of Agriculture, the 

policy field that daily experiences a strong tension between the diverse groups of countryside 

‘users’. Policymakers realize that in such a context the future role of farmers is under debate, 

especially in a densely populated area such as Flanders, where space is scarce and functions 

need to be combined. The combination of these trends urges fundamental changes in the 

mission of many farmers; so-called ‘green-services’ will become increasingly important for 

farmers (van der Ploeg, et al., 2002). Before constructing schemes and instruments to stimulate 

such green services, it is important to have a clearer view on the differences in landscape 

perception between the major user groups of the countryside; it is essential that public 

expectations and the perceptions within the farming community can be matched. Therefore the 

main focus of our research was on comparing the way different user groups look at rural 

landscapes. Despite the extensive international research, these topics were unexplored in 

Flanders thus far. 

 

4.2. LITERATURE REVIEW 

4.2.1. TARGET GROUPS  

Several studies have highlighted the relationships between landscape preference and 

demographic variables, particularly when policy decisions and landscape planning are involved. 

Strumse (1996) states that the identification of similarities in landscape preferences across 

groups can assist in the development of general guidelines for landscapes design. Kaplan & 

Kaplan (1983) warn for possible negative effects of neglecting group differences in preference 

research, saying that well-meant efforts to preserve or develop an area might end up being 

mired in conflicts between opposing groups.  

Differences between expert judgments and preferences of the general public have been handled 

in extended research, concluding that important differences in opinion exist between these 

groups (Kaplan, 1973; Buyhoff et al., 1978; Kaplan and Kaplan, 1989; Brush et al., 2000; Herzog 

et al., 2000). Scott (2002) points out that ‘ordinary citizens’ see the landscape as a whole; they 

rarely dissect it into its constituent parts and features, as do policymakers and professionals. 
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‘Experts’ tend to bypass local and anecdotal knowledge of places and circumstances and so risk 

to produce outcomes that are irrelevant and unworkable for the general public (Roberts, 1998). 

Strumse (1994b, 1996) found that the lay public generally rates agrarian landscapes higher 

than experts and furthermore concluded that training in landscapes disciplines leads to a more 

critical (or negative) attitude towards scenes of less than optimal ecological quality. Most of the 

time these experts are not aware of their deviating views and perceptions of the landscape 

(Strumse, 1996). 

These findings make us believe that it is crucial to include a group of experts into landscape 

perception assessments, especially since they generally have a great influence on landscape 

policy. Apart from experts, it seems appropriate to separate the ‘general public’ into farmers 

and non-farmers living in the countryside (from here on called country-dwellers) when 

perception of rural landscapes is considered. This idea is strengthened by recent research in the 

Netherlands (comparable landscape situation to Flanders) showing that a farming background 

has an obvious influence on landscape perception (Van den Berg and Koole, 2006).  

 

4.2.2. PREDICTORS FOR LANDSCAPE PREFERENCE 

Despite the fact that group differences may have a major influence on landscape preference we 

should keep in mind that in most cases consensus seems to be the rule (Dearden, 1984). 

Research has shown that regardless of the target groups the content of the scene has an equally 

important influence on landscape preferences (Herzog et al., 1982; Kaplan, 1985a; Schauman, 

1988; Strumse, 1994a). The degree to which a scene is ‘natural’ seems to be one of the most 

important positive predictors for landscape preference (Kaplan et al., 1972; Kaplan and Kaplan, 

1983; Patsfall and Feimer, 1984; Purcell and Lamb, 1984; Herzog, 1985, 1987; Kaplan, 1987; 

Nassauer, 1995a; Coeterier, 1996; Van den Berg et al., 1998; Herzog et al., 2000; Scott, 2002). 

The concept of naturalness can be quite fuzzy for non-experts (Hagerhall et al., 2004), but 

generally, it is associated with the presence of vegetation and with the extent of human-induced 

change in a scene.  

Next to naturalness, openness has been found to be a powerful predictor variable (Kaplan and 

Kaplan, 1989; Strumse, 1994b; Herzog et al., 2000). The extent to which the openness is valued 

positively or negatively depends largely on the type of landscape considered (Coeterier, 1996).  
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Studies have shown that the maintenance of a landscape is also an important predictor for 

preference (Nassauer and Westmacott, 1987; Van den Berg et al., 1998; Scott, 2002). Farmers in 

particular tend to have a strong aesthetic preference for well managed settings (Van den Berg et 

al., 1998). Several explanations have been given for these findings, varying from the farmer’s 

direct dependence on the cultivation of nature for his subsistence (Van den Berg et al., 1998) to 

the fact that a farmer’s work is constantly on view, which makes that his care of the land can be 

readily judged by his peers (Nassauer and Westmacott, 1987). Consequently agricultural land 

becomes a display of the farmer’s knowledge, values and work ethic, and thus farmers 

appreciate tidy landscapes. Additionally the appearance and variety in agricultural crops might 

be a predictor for preference. 

Another predictor is the variety of the landscape. The greater the homogeneity of the 

agricultural landscape, the lower the perceived visual beauty (Arriaza, 2004). 

In our research, we tested the degree to which the respondents consider each of these six 

predictors (vegetation, buildings and human constructions, openness, maintenance or tidiness, 

agricultural crops and variety) when expressing their landscape preference. Our hypothesis is 

that each of the three user groups attaches importance to other predictors when judging a 

landscape. This should give us a better understanding in the reason ‘why’ a landscape is 

appreciated differently, depending on the target group. 

 

4.2.3. LANDSCAPE FUNCTIONALITY 

Besides demographic variables and content variables the functionality of the landscape can 

have an influence on perception. Previous research has show that landscape preference has a 

strong utilitarian aspect, with landscapes appearing to be viewed as settings for a certain type of 

activity (DeLucio and Mugica, 1994). People’s assignment of a specific use to a specific 

landscape implicitly influences their perception of that landscape (Kaplan, 1985b). Coeterier 

(1996) sharpens this statement by saying that people generally agree on the quality of a 

landscape but disagree on the use they want to make of it. In our research we wanted to 

examine whether the three target groups have different opinions on the functions they find 

appropriate in a certain landscape. This is an important question in the light of the debate on 

multifunctional use of the countryside that is currently being held in Flanders (renewal of the 

main spatial planning document).  
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4.2.4. INTRINSIC VALUE 

Directly related to the previous hypothesis is the question whether people attach an intrinsic 

value to a landscape independent of its functional value. This intrinsic value of a landscape can 

be described as ‘the right of the landscape to exist of its own irrespective of the uses and 

functions for human kind’. Surveys in Norway and Sweden show that an average of 80% of the 

respondents acknowledges this intrinsic value (Grendstad and Wolleback, 1998). In surveys in 

The Netherlands this percentage is usually 90% and higher (Van den Born et al., 2001) 

 

4.3. RESEARCH HYPOTHESES  

Based on our findings in literature and the specific desires of the commissioners of the study, 

four major research hypotheses were stated: 

1. Farmers, experts and country-dwellers have a different perception of agrarian 

landscapes in Flanders. 

2. The target groups handle different criteria when appreciating a landscape. Six 

predictors for landscape preference are studied: vegetation, buildings and human 

constructions, openness, maintenance, agricultural crops and variety. The target groups 

focus on different predictors when judging a landscape 

3. The three target groups have a different opinion on the most appropriate use of 

considered agricultural landscapes.  

4. Besides the uses and functions for human kind the respondents consider the landscapes 

to have an intrinsic value. 

 

 

 



Chapter 4 

 76 

4.4. METHODS 

For this part of our research we chose to work according to the psychophysical approach 

towards landscape perception (Scott and Benson, 2002). Using one of the most frequently used 

methods in the psychophysical approach we conducted an enquiry based on landscape 

photographs from a specific pilot area. The purpose of the enquiry was to question three target 

groups (experts, farmers and country-dwellers) on several aspects of the landscape.  

 

4.4.1. PILOT AREA: ‘PAJOTTENLAND’ 

Our research was conducted in Flanders, which is the northern, Flemish-speaking part of 

Belgium. Within Flanders we chose to work with a limited study area: the Pajottenland. This is a 

region situated to the southwest of Brussels. Owing to the specific geology and geomorphology, 

the area has a gently rolling appearance with a small-grain mosaic of cropland, pastures, 

concentrated settlements, small woods and other small landscape elements. Despite the 

proximity of Brussels agricultural land takes more than 75 % of the area, which is a high share 

compared to the Flemish Region average of 57% (NIS, 2001). Many characteristic elements of 

the traditional landscape of the Pajottenland are well-preserved. Consequently a large 

percentage of the area has been appointed as valuable landscape (relic zones and anchor places) 

in the Landscape Atlas of Flanders (Van Eetvelde and Antrop, 2005). The Pajottenland 

landscape is also often referred to as the landscape typically depicted in many of the paintings 

of Brueghel the Elder (1525-1569), which further strengthens its archetypical rural appeal for 

many Belgians. Furthermore, there is still a strong and recognizable relationship between the 

natural conditions (relief, soil and hydrography) and the land use in the area. This unique 

character of the Pajottenland combined with the great diversity of landscapes in Flanders 

(Antrop, 1997) makes it problematic to extrapolate assessments concerning aesthetics outside 

the study-area. However, our research concerns the differences between target groups rather 

than the local landscape characteristics, so it can be assumed that these differences are likely to 

occur in other farming landscapes in Flanders.  
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4.4.2. FIELD PHOTOGRAPHY  

We chose to use photographs as surrogates for the actual landscape. Despite some studies 

indicating poor validity of photographic representation (Zube et al., 1974; Kroh and Gimblett, 

1992), a majority of studies show that photographs can be used as a valid surrogate for 

aesthetic judgments (Shafer and Richards, 1974; Shuttleworth, 1980; Kane, 1980; Palmer and 

Hoffman, 2001). 

To make the photographic stimuli as truthful as possible we used panoramic colour pictures 

taken at eye-level (total visual angle 120°; apparatus Nikon Coolpix 5400 digital camera; focal 

length 28 mm). At each position three pictures were taken. Afterwards each set of three pictures 

was stitched together to form a single panoramic picture, using specific Nikon Software 

(Panorama Maker 3.0). 

To sample the photographs we applied the method described by Puschmann and Dramstad 

(2002): a grid (500 by 500 meters) was drawn over a map of the study area and in each grid cell 

a minimum of one panoramic picture was taken. In this way the entire area was covered at a 

homogenous density of pictures. The limited freedom of the researcher to choose the exact spot 

in each grid cell at which the picture is taken, enabled to photograph the most representative 

views, avoiding disturbing features such as light poles or houses in the foreground. In that way, 

meaningless and useless pictures (which are frequently the result of methods such as route 

sampling) were avoided. Using this method we disposed over a set of 330 panoramic pictures.  

 

4.4.3. THE ENQUIRY 

Respondents were presented 20 pictures (Figure 4.2; Appendix 1 for the entire set of pictures) 

selected from the set of 330 panorama’s, targeting one specific landscape feature: openness. 

Several arguments justify the choice for openness as a critical factor. In the first place the 

variance in openness of the landscape is a specific characteristic of the Pajottenland (Hofkens 

and Roosens, 2001). Besides that an analysis based on historical maps shows very clearly that 

many elements determining the openness of the landscape such as trees and hedgerows are 

rapidly disappearing in the area. Especially hedgerows are under serious threat considering 

that over the last 30 years their total length decreased with more than 70%. A last argument is 

that in Flanders farmers can participate in a sort of stewardship scheme (management 
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agreement) in which they take care of the maintenance of hedgerows in return for a financial 

retribution. It is therefore interesting for the government to know whether the openness of a 

landscape is of importance in the evaluation of a landscape. 

 

Figure 4.2. Example of a picture included in the enquiry 

In each picture the openness was measured based on the surface of the picture that was 

dominated by green elements such as trees, bushes and hedgerows. The classification of these 

green elements was performed manually as automatic classification techniques were found to 

be insufficient. In the set of 20 pictures there were 7 pairs of two pictures. In one of the two 

pictures the openness of the landscape was altered using Photoshop 7 (pictures 3, 9, 17, 2, 16, 

18). The purposes and results of these picture-pairs are not discussed in this paper. As we have 

found that these pairs don’t influence the judgments of the respondents we chose to ignore 

them in further analyses. 

On average, it took respondents 40 minutes to complete the enquiry. To be able to answer each 

of our four research hypotheses and to go beyond an aesthetic approach of perception a quite 

extensive list of questions was added. The enquiry was divided into three major parts between 

each of which there was a small pause.  

Each enquiry session started with an introduction explaining the purpose of the research to the 

respondents and a briefing on the questions to avoid interpretation problems. Then the 20 

panoramic pictures were shown in a slide show, where respondents had exactly 10 seconds to 

score the overall attractiveness of each picture on a 7-point scale ranging from totally 

unattractive (1), over neutral (4) to very attractive (7). This part of the survey only served the 

purpose of getting the respondents familiar with the landscapes; the results of this question are 

not used in any further analysis.  

Briefing of the respondents 
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Overall attractiveness scoring and extensive questioning 

In the second part of the enquiry the same 20 pictures were shown in the same order. For each 

landscape slide, the respondents had one and a half minutes to answer questions on the specific 

landscape and finally to give an overall attractiveness score. The original Dutch questions of the 

enquiry are provided in Appendix 2. 

The first set of questions was designed to assess the importance of six predictors for landscape 

preference (second research hypothesis): vegetation, buildings and manmade constructions, 

openness, maintenance, agricultural crops and landscape variety. For each of these predictors 

the respondents were asked whether this particular landscape feature plays an important role 

in their perception of the overall attractiveness of the landscape. Respondents could score the 

importance of each of the six predictors on a five-point scale ranging from totally unimportant 

(1) to very important (5).  

Then, respondents were asked which uses they considered appropriate for the shown 

landscapes (third research hypothesis). They were asked to score each landscape on its 

appropriateness for four typical functions on the countryside: residential use, agricultural use, 

nature conservation and recreation. Again respondents could score on a five-point scale ranging 

from totally inappropriate (1) to very appropriate (5). This question on uses is grounded in the 

fact that space is scarce in Flanders while different user groups claim the countryside for a 

variety of functions. It is therefore important to identify the functions for which major 

differences of opinion exist between target groups. Identifying these tensions might help to 

understand and prevent possible conflicts that might occur in the future when decisions in 

planning policy need to be made. 

Subsequently for each picture a question was asked considering the intrinsic value of the 

landscape (fourth research hypothesis). We assessed this dimension of perception in the survey 

by enabling the choice between: the landscape can stay as it is but improvements should be 

made; the landscape can remain just the way it is; and the landscape can totally disappear and 

be replaced by another one.  

Finally, respondents were again probed to score the overall attractiveness of the landscape on a 

seven-point scale ranging from totally unattractive (1), over neutral (4) to very attractive (7). 

This final overall attractiveness score was used in further analyses.  
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The choice for a seven-point scale for overall attractiveness scores and a five-point scale for 

predictor importance was based on a test-enquiry with university students. In this test-enquiry 

respondents used the full seven-point scale for scoring the overall attractiveness of the shown 

landscapes. When they answered more specific questions on the characteristics of the 

landscapes, the full range of the seven-point scale was only rarely used. When the test 

respondents scored the same questions on a five-point scale, they made better use of the full 

range. Therefore we decided to use the five-point scale for the specific questions. 

4.4.4. USER OR TARGET GROUPS  

Respondents’ characteristics 

In the final part of the enquiry, socio-demographic data were gathered: respondents were 

questioned about gender, age, education, occupation, residence and hobbies.  

 

The main objective of our study was to highlight the differences in perception between three 

target groups: farmers, landscape experts and country-dwellers. The first group comprised 

farmers active in the Pajottenland region. The landscape experts were people working on 

landscape related issues on a regular basis: in policy, education, research or management. Since 

the number of Flemish landscape experts is limited, participants originated from all over 

Flanders and not specifically from the Pajottenland region. The group of the country-dwellers 

comprised people who live in the countryside but who are not dependent on agriculture for 

their income. A total of 130 respondents completed the questionnaire in a valid way: 28 farmers 

(F), 49 landscape experts (E) and 53 country-dwellers (C).  

 

4.4.5. SAMPLING TECHNIQUE 

To find the respondents 76 different organizations in the pilot area were contacted. Initially, 

people were very reluctant to participate in the survey; we dealt with an apparently hard-to-

reach population, especially the farmers. Therefore we used a snowball sample, a strategy in 

which a participating subject passes on the names of other respondents, who in turn provide 
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more names (Atkinson and Flint, 2001). In this way we were able to reach a satisfying number 

of farmers and country-dwellers.  

Most of the experts were reached by an Internet application of our survey. E-mailing invited 

them to surf to a website where the questionnaire could be completed. Previous studies on the 

use of the Internet in landscape perception research has shown that there is no significant 

difference in the validity of data collected by standard surveys and by Internet surveys 

(Wherret, 1999). Particularly, the recent work of Roth (2006) proves to be interesting as 23 out 

of 25 dimensions of variety, beauty and naturalness could be validly recorded using an Internet 

survey.  

To avoid distractions while completing the Internet survey, the application was constructed in 

such a way that the results were not saved when leaving the application before completion. So 

the only valid results that were used in further analysis were those of respondents who 

completed the enquiry without any interruptions. In this way we can assume that completing 

the survey took about as much time using the Internet as it took using the slide show. So there is 

no reason to believe that fatigue problems were larger for the respondents using the Internet 

than for the other respondents.  

 

4.4.6. RELIABILITY 

To assess whether the proposed investigation will have similar (and thus reliable) results when 

repeated by another party, reliability coefficients need to be calculated. Although a crucial part 

of preference research, Palmer and Hofmann (2001) found that relatively few preference 

studies pay attention to the reliability of their landscape assessment method. The two most 

common approaches to describe reliability are intra-group reliability and inter-rater reliability 

(Palmer and Hofmann, 2001). For each of our measurements we calculated intra-group as well 

as inter-rater reliabilities. 

The intra-group reliability establishes the reliability of a composite or mean rating from a 

particular group (Palmer, 2000). The intra-group correlation is calculated using a two-way 

ANOVA assessing the inter-rater (column) effect in relation to the grouping (row) effect. This 

correlation will be high (approaching 1) when any given row tends to have the same score 
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across all columns; different respondents from the same group thus having a similar idea on the 

proposed question (Shrout and Fleiss, 1979).  

The inter-rater reliability studies the expected reliability for a single rater’s assessment, based 

on ratings from a group (Palmer, 2000). As suggested by Palmer and Hofmann (2001), the inter-

rater coefficient is calculated using the mean of the pair wise product moment (Pearson) 

correlations between all the group members. Both these coefficients (intra-group as well as 

inter-rater) were calculated using SPSS 12. 

 

4.4.7. STATISTICAL ANALYSIS 

Several parametric statistics were used on the data gathered in the survey in order to formulate 

an answer on our four research hypotheses. At different stages in the enquiry respondents 

could score on a seven or five-point ordinal scale. Several authors argue that there is little error 

in treating such ordinal data as interval data provided that there are at least five or seven 

categories and hence use parametric statistics (Zumbo and Zimmerman, 1993; Jaccard and Wan, 

1996; De Pelsmaker and Van Kenhove, 2002). The various statistical analyses were performed 

using SPSS 12.  

The first hypothesis which states that there is a significant difference in landscape preference 

between the three target groups was tested with a one-way ANOVA for each of the 20 pictures. 

A Bonferroni post-hoc test was used to specify exactly between which of the groups there was a 

significant difference (Tukey and LSD post-hoc tests gave almost identical results). The data 

from the three target groups were acquired separately which resulted in three independent 

samples. The assumption of normality was justified since we had 30 or more respondents per 

user group. We found homogeneity of variance using a Levene’s test (De Vocht, 2004). Thus, all 

necessary assumptions to conduct ANOVA analyses were met. One major problem however is 

the fact that the respondents were reached using a snowball sampling, resulting in a non-

random sample. Extrapolations of the results of an ANOVA analysis to a larger population 

assume a random sample. We recognize this problem and the interpretation of the results 

should therefore be treated with caution.  
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For interpretation purposes we thought it might be useful to group the 20 pictures according to 

their overall attractiveness score. A factor analysis with normalized varimax rotation on the 

overall attractiveness score was used to distinguish components within the 20 pictures.  

 To determine the influence of the six predictors for preference, a multiple regression analysis 

was performed. Before starting the regression analysis a correlation analysis was carried out to 

avoid problems with multicolinearity. Since correlations between the six predictors did not 

exceed 0.8 we kept all predictors in the regression analysis (Stevens, 2002). For each of the 

target groups the mean scores for the six landscape features (vegetation, buildings, openness, 

crops, maintenance and variety) were entered as predictors in a regression analysis with the 

overall mean score for attractiveness being the independent variable. The purpose of this 

analysis was to confirm whether the different target groups consider different aspects of the 

landscape to be important when giving an attractiveness score.  

To analyze the questions asked on the function of the landscape, another four ANOVA analyses 

were performed, one for each proposed function for the landscape. Our main objective was to 

identify the functions that cause significant differences of opinion between the three target 

groups (not to determine the influence of functionality on landscape preference). Therefore an 

ANOVA analysis was performed for each of the four functions. Again a post-hoc Bonferroni test 

was performed and homogeneity of variance was checked using a Levene’s test. 

 

4.5. RESULTS 

4.5.1. RELIABILITY 

For each question of the enquiry inter-rater and intra-group reliability were calculated. 

Reliability coefficients of 0.70 or 0.80 are expected for sound research. In applied research, 

when the measurements are the basis of important decisions, reliabilities of 0.90 and above are 

expected (Nunnally, 1978). Table 4.1 gives an overview of the coefficients we found. 
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Table 4.1. Inter-rater and intra-group reliability coefficients for the scoring results 

Score Target group Inter-rater Intra-group 

Overall attractiveness score Experts 

Farmers 

Country-dwellers 

Total 

0.32 

0.08 

0.13 

0.13 

0.96 

0.70 

0.88 

0.95 

Importance of vegetation Experts 

Farmers 

Country-dwellers 

Total 

0.32 

0.32 

0.36 

0.34 

0.95 

0.93 

0.97 

0.98 

Importance of buildings Experts 

Farmers 

Country-dwellers 

Total 

0.12 

0.007 

0.03 

0.06 

0.85 

0.13 

0.57 

0.83 

Importance of agricultural crops Experts 

Farmers 

Country-dwellers 

Total 

0.23 

0.27 

0.27 

0.27 

0.93 

0.91 

0.95 

0.98 

Importance of maintenance Experts 

Farmers 

Country-dwellers 

Total 

0.03 

0.31 

0.14 

0.12 

0.16 

0.92 

0.89 

0.93 

Importance of openness Experts 

Farmers 

Country-dwellers 

Total 

0.15 

0.40 

0.24 

0.24 

0.89 

0.94 

0.94 

0.97 

Importance of variety Experts 

Farmers 

Country-dwellers 

Total 

0.15 

0.01 

0.20 

0.15 

0.86 

0.23 

0.93 

0.95 

Functionality: residential Experts 

Farmers 

Country-dwellers 

Total 

0.16 

0.06 

0.17 

0.11 

0.88 

0.46 

0.87 

0.92 

Functionality: agriculture Experts 

Farmers 

Country-dwellers 

Total 

0.36 

0.23 

0.16 

0.21 

0.96 

0.89 

0.89 

0.97 
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Functionality: nature Experts 

Farmers 

Country-dwellers 

Total 

0.43 

0.14 

0.15 

0.27 

0.97 

0.81 

0.90 

0.98 

Functionality: recreation Experts 

Farmers 

Country-dwellers 

Total 

0.21 

0.06 

0.13 

0.15 

0.93 

0.59 

0.87 

0.95 
Experts (n= 49); Farmers (n=28); country-dwellers (n = 53); Total (n=130) 

Although the inter-rater reliabilities are fairly low, similar results are found in other research 

(Feimer et al. 1979; Patsfall and Feimer, 1984; Palmer and Smardon, 1989). The reliability 

coefficients for the group mean ratings are much higher than the reliability coefficients for the 

individual respondents. Since the individual reliabilities are rather low it is not recommended to 

use the individual ratings as the main unit of analysis. It seems more appropriate to work with 

the mean group ratings for further analysis: they are more consistent with the requirements (> 

0.70) and hence can be used with confidence.  

Besides reassuring that the results of the questionnaire can be used for further analysis, the 

reliability coefficients give a first indication on the differences between the three target groups. 

Apparently some landscape concepts are very clear to one target group whereas there might be 

confusion on their exact interpretation among members of another target group. In Table 4.1 we 

find some illustrative examples. Among experts there is a very low intra-group reliability on the 

landscape maintenance issue (0.16), indicating that there is no consensus on this particular 

landscape feature. Country-dwellers (0.89) and especially farmers (0.92) seem to have a clearer 

understanding or a high agreement on this concept resulting in a high reliability coefficient. The 

opposite can be observed on the issue of landscape variety where country-dwellers and experts 

seem to have a clear understanding and agreement on the concept and farmers don’t 

(reliabilities of 0.93, 0.86 and 0.23 respectively). We observed an interpretation problem with 

the importance of buildings when assessing the attractiveness of a landscape (very low inter-

rater reliabilities). This corresponds with our experiences while conducting the enquiries. 

Although an oral explanation was given to all respondents prior to completing the enquiry, 

confusion on the specific subject remained. Questions for which the intra-group reliability does 

not fulfil the demands for sound research (lower than 0.70) were omitted from further analysis.  
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4.5.2. TARGET GROUPS 

Our main research question was whether three target groups (experts, country-dwellers and 

farmers) have a different perception of agricultural landscapes. Table 3 shows the mean 

differences in scoring between target groups. For 15 out of the 20 pictures there is a significant 

difference in the mean score between at least two target groups. So there is a strong indication 

for a group dependent perception. To get a better understanding of these results we studied the 

specific content of the 20 shown landscapes. Based on descriptive statistics and the results of 

the ANOVA analyses, we intuitively found that two major groups of landscapes could be 

distinguished within the set of 20 pictures. A factor analysis confirmed this and identified two 

major components explaining 67,4% of the total variance (Table 4.2).  

Table 4.2. Factor solution on the overall attractiveness score 

 Initial Eigenvalues 

Component % of Variance Cumulative % 

1. Agricultural landscapes 44,91 44,91 

2. Green landscapes 22,46 67.37 

3. Normal 4.833 72.20 

4. And further <4  

The two components were readily interpretable when compared with the degree of enclosure of 

the shown landscapes. Pictures of which less than 20 % of the surface is covered with 

vegetation are assigned to the first component. When more than 20% is covered by vegetation it 

is assigned to the second component. Pictures of the first component show typical agricultural 

lands with large, open croplands in focus (Figure 4.3). The landscapes of the second component 

are more ‘green’ agricultural lands, often enclosed pastures (Figure 4.4). In further analyses we 

will name the first component the ‘agricultural landscapes’ and the second component the 

‘green landscapes’ (each component comprised exactly 10 pictures). 
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Figure 4.3. Typical ‘agricultural landscape’ 

 

Figure 4.4. Typical ‘green landscape’.  

This division in pictures (based on the overall attractiveness scores of all respondents) will 

facilitate the interpretation of the differences between the mean scores of the three target 

groups. Table 4.3 gives an overview of the two landscape components and indicates for each 

picture whether there are significant differences in score between the target groups.  
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Table 4.3. ANOVA and post-hoc Bonferroni results for the mean overall attractiveness score  

Component Pict. ID 

 

vegetation 

(openness)  

ANOVA 

(F-value) 

Differences in mean score for the 
target groups (Bonferroni post-hoc 

test) 

    E-F E-C C-F 

 

 

 

I ‘Agricultural’ 

landscapes 

3 16,99 5.161* -0.979* -0.640 -0.339 

4 2,7 15.643* -2.229* -1.156* -1.073* 

6 6,47 3.806* -0.842* -0.520 -0.321 

9 15,03 3.032* -0.668 -0.472 -0.196 

11 2 6.624* -1.158* -0.801* -0.357 

12 4,33 7.344* -1.230* -0.890* -0.339 

14 13,21 12.557* -1.566* -1.084* -0.482 

17 14,07 11.988* -1.276* -0.990* -0.286 

19 3,94 10.338* -1.531* -1.156* -0.375 

20 18,42 9.146* -0.719* -0.987* 0.268 

 

 

 

 

II ‘Green’ 

landscapes 

1 21,51 2.639 0.606 0.119 0.486 

2 45,22 1.151 0.190 -0.189 0.380 

5 43,45 5.511* 0.561 -0.349 0.911* 

7 20,08 3.475* 0.071 0.514 0.586 

8 43,73 9.010* 1.276* 0.151 1.125* 

10 32,05 6.058* 0.277 -0.558* 0.834* 

13 35,7 2.274 0.168 -0.349 0.518 

15 24,59 7.057* -0.092 -0.806* 0.714* 

16 36,67 4.689* 0.735* 0.074 0.661* 

18 36,44 7.248* -0.051 -0.765* 0.714* 

The pictures are ordered by the two components of the factor-analysis.  

Expert, E; Farmers, F; Country-dwellers, C. 

*the mean difference in overall attractiveness score is significant at the 0.05 level 

Looking at the typical agricultural landscapes there is a striking agreement between farmers 

and country-dwellers and a large disagreement between the experts and the other two groups.  

Although the differences in scores for the landscapes of the second component are less 

straightforward, we can still distinguish certain trends. The most striking observation is that for 

these more ‘green’ landscapes, experts and farmers gave similar preference scores (in obvious 

contrast to the landscapes of the first component). For the green landscapes country-dwellers 

and farmers seem to have some difference in opinion whereas they agreed on the agricultural 

landscapes. 
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4.5.3. PREDICTORS FOR LANDSCAPE PREFERENCE 

The results of the ANOVA analyses already indicate that different target groups do seem to use 

different criteria when appreciating a landscape. To confirm this hypothesis we entered the six 

considered predictors for landscape preferences into a regression model. We stress that we 

asked the respondents to which degree they estimated these predictors influenced their overall 

preference of the landscape. The actual quantitative presence of the six landscape features was 

left out of consideration. Scores with low reliability (<0.70) were omitted.  

For the experts almost 90% of the overall score for attractiveness of the landscape could be 

explained by five predictors (adjusted R²=0.896). Vegetation and openness of the landscape are 

considered to be landscape features that significantly influence the overall attractiveness of a 

landscape in a positive way. Agricultural crops on the other hand have a significant negative 

influence on the experts’ appreciation of the landscape (Table 4.4).  

Table 4.4. Results of the regression analysis for the experts (adjusted R²= 0.896) 

Predictor  Standardized Beta coefficient Significance 

Vegetation 0.838 0.000 

Agricultural crops -0.333 0.018 

Openness 0.272 0.028 

Buildings 0.062 0.438 

Variety 0.042 0.632 

For the farmers about 83% of the total variance in the overall score for attractiveness (adjusted 

R²=0.832) could be explained by four predictors. Farmers consider the openness and 

maintenance of the landscape to have an important influence on its overall attractiveness (Table 

4.5).  
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Table 4.5. Results of the regression analysis for the farmers (adjusted R² = 0.832) 

Predictor  Standardized Beta coefficient Significance 

Vegetation 0.838 0.000 

Agricultural crops -0.333 0.018 

Openness 0.272 0.028 

Buildings 0.062 0.438 

Variety 0.042 0.632 

For the country-dwellers almost 90% of the variance in the overall score for attractiveness 

(adjusted R square = 0.889) was explained by five predictors. For the country-dwellers the 

appearance of vegetation, the openness and maintenance of the landscape are decisive 

predictors for attractiveness (Table 4.6).  

Table 4.6. Results of the regression analysis for the country-dwellers (adjusted R²= 0.889). 

Predictor  Standardized Beta coefficient Significance 

Vegetation 0.791 0.006 

Agricultural crops -0.64 0.689 

Openness 0.339 0.032 

Maintenance 0.271 0.028 

Variety 0.292 0.294 

Comparing the results of these three analyses we can see that the three target groups indeed 

appreciate other landscape features when judging the overall attractiveness of a landscape. 

Openness is the only predictor that had a significant influence on the overall attractiveness for 

all three target groups. Next to openness farmers and country-dwellers both attach importance 

to the maintenance of a landscape. The only landscape feature in which they differ is the 

presence of vegetation. These findings largely correspond with the results of the ANOVA and 

factor analyses. Farmers and country-dwellers agreed on the open, agricultural lands where 

vegetation did not have a prominent place. They did have different opinions however on the 

greener landscapes where vegetation plays an important role.  
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4.5.4. LANDSCAPE FUNCTIONALITY 

Respondents could score to what degree they found the shown landscape appropriate for four 

different typical countryside functions. Our main objective of these questions was to determine 

whether the three target groups find other functions appropriate for the shown landscapes. 

Tables 4.7 and 4.8 show the mean differences between target groups and indicates whether 

these differences are significant or not.  

A first obvious result is the large agreement on the appropriateness of the shown landscapes for 

agricultural functions. All three target groups found the landscapes of the first component very 

appropriate for agriculture giving a high score (the average score per user group was at least 

4.2 on a five-point scale). The landscapes of the second component were found less appropriate 

for agriculture by all three target groups. Another important result is that the biggest 

disagreement concerns the appropriateness of the landscapes for recreation. Experts and 

country-dwellers seem to agree on this matter. Farmers on the other hand gave a low score, 

finding the landscape inappropriate for recreation. It is striking that there is no difference 

between the agricultural landscapes of the first group and the more green landscape of the 

second component. None of these landscapes are considered to be appropriate for recreation by 

the farmers. The two other groups also make little or no distinction between the green 

landscapes and the agricultural ones, finding them all very appropriate for recreation 

There is also no agreement on the appropriateness of the landscapes for nature development. 

Farmers make no distinguishable difference between the landscapes of the first and second 

component. Experts on the other hand do make a clear distinction, finding the greener 

landscapes more appropriate. Country-dwellers find all landscapes suitable for nature 

development.   

All three target groups gave very low scores for the appropriateness of the shown landscapes 

for residential purposes. There is however no clear contrast between the two landscape groups. 

The only obvious result is that the farmers gave the lowest scores. 
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Table 4.7. ANOVA and post-hoc Bonferroni results for the average mean sores for the appropriateness of the 

landscape for two major functions (residence and agriculture) 

ID Residence Agriculture 

 Anova 

(F-value) 

Differences in mean score  

for the target groups  

(Bonferroni post-hoc test) 

Anova 

(F-value) 

Differences in mean score  

for the target groups 

(Bonferroni post-hoc test) 

  E-F E-C C-F  E-F E-C C-F 

‘Agricultural’ landscapes 

3 3.227* 0.682* 0.182 0.500 1.858   0.214 0.390 -0.175 

4 2.370 0.552 0.120 0.432 0.461 0.009 0.098 -0.089 

6 7.796* 1.092* 0.505 0.587 1.618 -0.286 -0.135 -0.151 

9 10.202* 1.131* 0.602* 0.529 0.435 0.158 0.158 0.000 

11 10.451* 1.274* 0.399 0.875* 2.385 0.393 0.357 0.036 

12 5.578* 0.747* 0.021 0.768* 0.656 0.102 0.164 -0.062 

14 4.911* 0.699* 0.153 0.547* 0.209 -0.046 -0.076 0.031 

17 7.235* 0.720* 0.345 0.375 4.234* -0.556* 0.015 -0.571* 

19 7.464* 0.801* 0.301 0.500* 1.390 -0.265 -0.069 -0.196 

20 4.553* 0.651* 0.312 0.339 1.107 -0.214 0.107 -0.321 

‘Green’ landscapes 

1 3.606* 0.535 -0.084 0.619* 0.499 -0.022 0.189 -0.212 

2 1.382 0.427 0.021 0.406 0.543 0.139 0.273 -0.134 

5 1.710 0.339 -0.102 0.442 0.929 -0.383 -0.097 -0.286 

7 5.159* 0.690* 0.248 0.442 0.578 -0.194 0.075 -0.269 

8 1.252 0.229 0.238 -0.009 1.544 -0.321 -0.393 0.071 

10 2.767 0.485 0.225 0.259 1.579 -0.263 0.159 -0.422 

13 5.880* 0.810* 0.310 0.500 0.177 -0.087 0.074 -0.161 

15 10.934* 1.116* 0.295 0.821* 0.591 -0.036 0.196 -0.232 

16 3.686* 0.655* 0.173 0.482 0.248 0.173 0.102 0.071 

18 11.244* 1.107* 0.554* 0.554 1.569 -0.270 0.176 -0.446 

E, expert; F, farmer; C, country-dweller f(0.95,2,128) = 3.03 

* the mean difference is significant at the 0.05 level 
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Table 4.8. ANOVA and post-hoc Bonferroni results for the average mean sores for the appropriateness of the 

landscape for two major functions (nature and recreation) 

ID Nature Recreation 

 Anova 

(F-value) 

Differences in mean score  

for the target groups 

(Bonferroni post-hoc test) 

Anova 

(F-value) 

Differences in mean score  

for the target groups 

(Bonferroni post-hoc test) 

  E-F E-C C-F  E-F E-C C-F 

‘Agricultural’ landscapes 

3 3.191* 0.532 -0.275 0.807* 12.253* 1.463* 0.148 1.315* 

4 3.507* -0.168 -0.686* 0.519 9.853* 1.381* 0.446 0.935* 

6 4.568* 0.633 -0.332 0.964* 15.010* 1.638* 0.453 1.185* 

9 4.810* 0.821* -0.089 0.911* 13.781* 1.546* 0.518 1.028* 

11 8.840* 0.724 -0.508 1.232* 9.671* 1.214* 0.071 1.143* 

12 4.958* 0.612 -0.336 0.948* 7.756* 1.082* 0.082 1.000* 

14 6.750* 0.685 -0.449 1.107* 7.460* 1.000* -0.106 1.106* 

17 8.338* 1.061* -0.171 1.232* 12.230* 1.383* 0.097* 1.286* 

19 4.073* 0.439 -0.436 0.875* 10.092* 1.267* 0.186 1.089* 

20 6.357* 0.811* -0.242 1.054* 9.819* 1.317* 0.286 1.032* 

‘Green’ landscapes 

1 3.415* 0.660 -0.019 0.679* 9.499* 1.304* 0.753* 0.552 

2 2.343 0.309 -0.191 0.500 5.658* 1.028* 0.366 0.663 

5 12.201* 1.276* -0.010 1.286* 14.838* 1.613* 0.235 1.378* 

7 6.233* 0.888* -0.54 0.942* 15.812* 1.633* 0.378 1.255* 

8 13.045* 1.306* 0.199 1.107* 17.681* 1.714* 0.281 1.434* 

10 6.802* 0.892* -0.131 1.023* 11.763* 1.373* 0.244 1.130* 

13 10.620* 1.128* 0.038 1.089* 11.785* 1.321* 0.130 1.192* 

15 10.113* 1.031* -0.184 1.214* 15.472* 1.526* 0.311 1.214* 

16 12.786* 1.321* 0.143 1.179* 14.914* 1.515* 0.337 1.179* 

18 10.460* 1.179* -0.018 1.196* 19.649* 1.723* 0.295 1.429* 

E, expert; F, farmer; C, country-dweller f(0.95,2,128) = 3.03 

* the mean difference is significant at the 0.05 level 
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4.5.5. INTRINSIC VALUE 

Respondents could indicate their idea on the intrinsic value of the landscape by choosing one of 

the following options for each picture: the landscape has to improve; the landscape can stay just 

the way it is; the landscape can disappear. Before answering the enquiry respondents were 

explained how this question related to the intrinsic value of the landscape. A distinction can be 

made between the two groups of landscapes and between the three target groups (Figure 4.5).  

The ‘agricultural’ landscapes are thought to have a very large intrinsic value by the farmers: 

82% of them thinks that these landscapes should stay just the way they are; another 17% thinks 

improvements should be made. The country-dwellers have a similar opinion: a majority (65%) 

thinks that the landscapes can stay as they are and another large part (17%) finds 

improvements should be made. Experts on the other hand are less unanimous and have a more 

differentiated opinion on the intrinsic value of these landscapes. A majority (65%) finds that 

improvements should be made and 11% of them say it would be best if these landscapes 

disappear all together. Although the experts apparently attribute a lower intrinsic value to these 

landscapes, the major part still thinks these landscapes are interesting enough to try and 

improve them.  

The landscapes of the second component also have a large intrinsic value. Very few of the 

respondents choose to replace these landscapes by totally new ones (1% of the experts, 3% of 

the farmers, 3% of the country-dwellers). The differences between the three target groups are 

less pronounced for these ‘greener’ landscapes.  
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b) Intrinsic value: farmers
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Figure 4.5. Answers of the three target groups on the proposition about the intrinsic value of the landscape 

 

4.6. DISCUSSION  

4.6.1. TARGET GROUPS AND PREDICTORS FOR LANDSCAPE PREFERENCE 

Our research confirms the first hypothesis that there are significant differences in landscape 

preference between the studied target groups. For 15 out of the 20 pictures there was a 

significant difference in mean score between at least two of the target groups. An important 

finding is that these differences do not only depend on the different socio-economic 

backgrounds of the target groups but on the content of the landscape as well. Farmers and 

country-dwellers (both living in the countryside) had quite similar opinions on the 

attractiveness of typical agricultural croplands. They did not agree however on the greener and 

enclosed landscapes. Another striking finding was that experts had a different view on the 

agricultural lands than both farmers and country-dwellers. This is an important conclusion 

considering the fact that experts (who do not live in the area) often have a large influence on the 

future of these landscapes. It is therefore important to be aware that experts may have a 

c) Intrinsic value: country-dwellers

0

10

20

30

40

50

60

70

80

90

3 4 6 9 11 12 14 17 19 20 1 2 5 7 8 10 13 15 16 18
Picture ID

P
er

ec
en

ta
ge

 c
ou

nt
ry

-d
w

el
le

rs

This landscape has to improve This landscape can stay as it is This landscape can dissappear

I: Agricultural landscapes II: Green landscapes



A psychophysical approach towards landscape perception 

 97 

different opinion when suggesting concrete policy practices. Strumse (1996) found that this fact 

is often neglected. This lack of understanding can obviously be a potential cause of tensions and 

conflicts when landscape strategy development for a region is dominated by experts. 

The second research hypothesis stated that the three target groups use different criteria when 

judging a landscape on attractiveness. Because of the problems with reliability for some of the 

predictors, the comparison of the regression models of the three target groups must be handled 

carefully. In all three cases the regression models showed that the openness of the landscape 

was a significant predictor for overall attractiveness. This confirms the results of the factor 

analysis dividing the 20 pictures according to their degree of openness. This also largely 

corresponds with the findings of previous research (Kaplan and Kaplan, 1989; Strumse, 1994b; 

Herzog et al., 2000). Both experts and country-dwellers found the appearance of vegetation to 

have a positive influence on the attractiveness of the landscape; farmers did not. This matches 

with the fact that farmers consequently gave the green, enclosed landscapes a low score 

whereas they gave the typical open agricultural landscapes high scores. These findings indicate 

that the appearance of vegetation is a crucial aspect in the way the three target groups judge the 

attractiveness of a landscape. Other authors have tried to find an explanation for the dislike of 

farmers for vegetation. Nassauer and Westmacott (1987) state that farmers find a lot of 

vegetation in a landscape inconvenient and sometimes even annoying as they can hamper 

modern agriculture that often relies on large machines; in that context green elements are 

associated with inefficiency. This statement cannot be confirmed by our study since we merely 

found no significant influence of vegetation on the farmer’s perception of the attractiveness of 

the landscape. The appearance of vegetation has a positive influence for the experts and the 

country-dwellers. A possible explanation is that vegetation adds to the ‘naturalness’ of the 

landscape. Several authors have found that naturalness contributes to landscape preference in a 

positive way (Kaplan et al., 1972; Kaplan and Kaplan, 1983; Patsfall and Feimer, 1984; Purcell 

and Lamb, 1984; Kaplan 1987; Herzog, 1985, 1987; Nassauer, 1995a; Coeterier, 1996; Van den 

Berg et al., 1998; Herzog et al., 2000; Scott, 2002). 

Besides openness, the maintenance of the landscape had a positive influence on the farmers’ 

appreciation of a landscape. This matches with results of Van den Berg et al. (1998) saying that 

especially farmers have an aesthetic preference for well-managed settings. This finding is often 

explained by the fact that the maintenance of their land mirrors a farmer’s capacities and skills 

in his profession. His land is constantly on view for his colleagues and other passers-by 

(Nassauer and Westmacott, 1987; Coeterier, 1996; Van den Berg et al., 2006).  
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 A remarkable observation in our study is that country-dwellers also find maintenance of the 

landscape an important aspect. We cannot find an immediate explanation for this fact with 

other authors. The only assumption we can make is that country-dwellers live in these 

landscapes on a day-to-day basis and they like their living area to be well-kept and tidy. Due to 

the problems with the reliability of the gathered data we cannot make any statements about the 

experts. But since this was the only predictor the experts did not agree on or on which there 

was a lot of confusion we can presume that maintenance isn’t a determining predictor for the 

experts. Further research should confirm this presumption.  

Because, from a professional point of view, experts know that variety in the landscape adds to 

its ecological value, we would expect them to find variety an important aspect in rating a 

landscape on its overall attractiveness. However, we cannot make this conclusion based on our 

results. 

Another remarkable finding is that experts consider agricultural crops to have a negative 

influence on their preference of the landscape. This result could be partly explained by the fact 

that the 20 pictures don’t show a very large variety in crops. The dominant crop is often maize 

which is often considered to be a disturbing landscape feature. Because of its height it blocks the 

views on the surrounding area for a large part of the summer and fall. To make a more founded 

statement about this aspect further research would be necessary. 

 

4.6.2. LANDSCAPE FUNCTIONALITY 

A first and striking result is that all three target groups found the shown landscapes appropriate 

for agriculture. Especially the landscapes of the first component got high average scores (4,2 

and up on a five-point scale). This is less self-evident as it might seem. For in recent years there 

is a growing debate on the appropriateness of agriculture in densely populated areas such as 

Flanders, the Netherlands and other parts of Western Europe. An increasing amount of people 

consider the weight of the environmental problems caused by agriculture (manure, water-

pollution…) in these densely populated areas to be too heavy (Frouws, 1998; chapter 1). 

Especially since the enlargement of the European Union some people claim that mass 

agricultural production would be more suitable in the large open spaces of Eastern Europe. So it 

is an important finding that not only farmers but also landscape experts and country-dwellers 

still find agriculture to be an appropriate function for our present-day rural landscapes. 
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A second striking finding is that there are larger disagreements on the suitability of the 

landscape for recreation than for nature conservation. Especially farmers find the shown 

landscapes (both ‘agricultural’ and ‘green’ ones) inappropriate for recreation. Experts and 

country-dwellers on the other hand do find most of the landscapes appropriate for recreation. 

This finding does not match with the common perception that a large tension exists between 

nature and agriculture. In recent years efforts have been made by both nature organizations and 

agricultural organizations to work together. Maybe the growing need for recreation in the 

countryside is an upcoming tension that should not be ignored in the future.  

 

4.6.3. INTRINSIC VALUE 

Overall the intrinsic value of the shown landscapes is very high as few respondents think that 

the shown landscapes should disappear and be replaced by other ones. Even when respondents 

find that the landscape should improve, they still find it worthwhile to invest in these 

landscapes attributing them with a certain intrinsic value. In this respect our findings are very 

similar to those of surveys in The Netherlands (Van den Born et al., 2001) with large majorities 

of respondents (90% and more) acknowledging the intrinsic value of the landscape. There is a 

distinction between the ‘agricultural’ and ‘green’ landscapes. Especially the experts make a 

difference, attributing a higher intrinsic value to the greener landscapes. 

 

4.7. CONCLUSION 

The presented method enabled us to answer our four main research questions. Since this 

research had a rather experimental character the conclusions can not be extrapolated for 

landscapes outside the study area. Nor can the findings be extrapolated to a larger population 

since the sample of respondents in this study was not large enough and not randomly selected. 

These limitations however were not an obstacle for the current research as it was not linked to 

concrete questions of existing plans or projects. Our research has to be considered as a 

successful attempt to quantify landscape perception in a Flemish context. It gives policy makers 

a first clear indication that different user groups of the countryside look at the landscape in a 

different way, appreciating different aspects and expecting different functions. This means that 

policies and actions of rural management, multifunctional agriculture, landscape and open air 
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recreation should assume the necessary communication about quality among different 

stakeholders. With some minor improvements and a solid and random sample the enquiry 

proposed in this research could be applied in preference research linked to concrete 

development plans of policy issues. 
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Adapted from: Rogge, E., F. Nevens and H. Gulinck (2008) Reducing the visual impact of 

‘greenhouse parks’ in rural landscapes. Landscape and urban planning 87 (1) pp. 76-83 
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Abstract 

 

The intensification of greenhouse horticulture is a commonly occurring trend in many regions 

around the world, including the Netherlands, Australia, Canada, Spain, the U.S., and the U.K. One 

typical characteristic of this intensification is that high-technology and large-scale greenhouses 

are being built. An additional phenomenon is the clustering of several of these large 

greenhouses on a single site, into so-called ‘greenhouse parks’. The main incentive for this 

clustering is the reduction of production costs by sharing infrastructure such as energy, water 

and gas facilities. In Flanders the development of greenhouse clusters is being encouraged and 

promoted by the Flemish government’s Agricultural Department. One of the major problems all 

developments of this size face is their impact on the aesthetics of the surrounding landscape, 

and this may even prevent their realisation. In recent years there has been an increasing 

resistance against the construction of large greenhouses in Flanders. The visual impact of these 

clusters seems to be one of the major obstacles to their public acceptance. The wider public’s 

perception of large greenhouses should therefore not be neglected by policy makers and 

planners if they want to succeed in developing large-scale projects. This perception is, however, 

hard to objectify, let alone to measure. In this paper, we demonstrate the value of a GIS-based 

method to objectively quantify the visual impact of large-scale greenhouse developments. We 

also assess the potential of a GIS-based planning instrument to evaluate the effectiveness of 

‘landscape design plans’. 
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CHAPTER 5 

REDUCING THE VISUAL IMPACT OF ‘GREENHOUSE CLUSTERS’ IN 
RURAL LANDSCAPES: AN EXPERT-BASED APPROACH TOWARDS 
LANDSCAPE PERCEPTION RESEARCH 

 

 

Figure 5.1.  Chapter 5 within the outline of the major research steps in this dissertation  

 

5.1. INTRODUCTION 

5.1.1. GREENHOUSES TODAY 

Controlled environment horticulture (i.e. greenhouse horticulture) responds to a strong 

consumer demand for a reliable supply of fresh produce that is affordable, safe, clean and free of 

significant blemishes or damage. As a result greenhouse technology is becoming more intense 

and increasingly technological in many regions around the world, including the Netherlands, 

Australia, Canada, Spain, the U.S., and the U.K. (Badgery-Parker, 2005). A characteristic of this 

intensification is that more and more high-technology greenhouses of a very large scale are 

being built (Georges et al., 2003). In the Netherlands, Spain, Canada and Great Britain, new 

commercial greenhouses are almost exclusively larger than 3 hectares and often range upwards 
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to as much as 30 hectares in a single development (Badgery-Parker, 2001). A major problem 

with any large development is its impact on the aesthetics of the surrounding landscape: 

although many aspects are in play (chapter 6) land use conflicts are often associated with visual 

clues. Subsequently, noise, odour and dust complaints often follow a sudden visual change in the 

landscape (Badgery-Parker, 2001; 2005).  Because of the nature of the crops produced in 

greenhouses (fresh fruit and vegetables or flowers) the holdings are often located in close 

proximity of large population centres and key markets. This combination of intensive 

agricultural and non-agricultural land-use can cause tensions, making rural-urban conflict a fact 

of life for greenhouse industries around the world. Even in the Netherlands, where the 

greenhouse industry is a highly conspicuous and important part of the economy, the need to 

expand residential areas has resulted in the forced relocation of greenhouse growers. The 

Spanish industry faces similar threats, where production areas coincide with major tourist 

resort locations. The Canadian greenhouse industry also faces the difficulties of urban-rural 

conflict, including issues such as the aesthetic aspects of greenhouses, the use of chemicals, 

perceived pollution, noise and water use. Interestingly, in Britain there seems to be very little 

urban-rural conflict. Badgery-Parker (2001; 2005) explains this inconsistency by focusing on 

the notion of ‘out of sight, out of mind’. The ubiquitous hedgerows and shrubbery of this country 

hide even the largest of greenhouses from public roads and residences. This indicates that 

implementing suitable measures (such as planting hedgerows and shrubbery) to mitigate 

conflict before it occurs, could considerably relieve the pressure on the greenhouse industry 

around the globe (Badgery-Parker, 2001; 2005). 

Although it occupies no more than 2170 hectares (about 3% of the total agricultural land use) 

(NIS, 2005), greenhouse horticulture is considered to be one of the most important agricultural 

sectors in Flanders, owing to the fact that it generates a very high production value on this 

limited area. Consequently, in 2003 the Agricultural Department of the Flemish government 

made a clear statement in favour of the development and growth of greenhouse horticulture in 

Flanders (Anonymus, 2003). Nevertheless, if the government wants to stimulate a strong 

greenhouse sector, there are some major difficulties that will have to be tackled in the nearby 

future. One of the main issues here is that many of the existing greenhouses are old-fashioned 

and hence inefficient. Products with a sufficiently high added value can no longer be grown in 

these greenhouses, making a renewal essential. If and only if the infrastructure is up-to-date and 

implements the best available techniques, the sector may be able to maintain or even 

strengthen its position on (inter)national markets. The Flemish Agricultural Department’s goal 

is to attain a renewal of about 100 hectares of greenhouses per year (this amounts to an 

renewal of about 5% of the total greenhouse area) (Anonymus, 2003;  Leterme, 2007). 
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Currently, the main problem appears to be that the authorities responsible for spatial planning 

are very reluctant to give the necessary permits to build these large new greenhouses. A policy 

document concerning the spatial planning of greenhouse horticulture in Flanders was written to 

tackle this problem (Anonymus, 2003). 

In this document, three tracks are proposed (driesporenbeleid) to achieve the renewing goal of 

5% greenhouses per year. A first track focuses on the development of greenhouse clusters. In a 

second track macro-zones, with a existing high concentration of greenhouses, are delineated. 

Within these zones the permit procedure is more flexible than in other regions in Flanders, thus 

offering smaller businesses a chance to expand. The third and final track offers guidelines to all 

Flemish municipalities on how to handle a request to develop a new greenhouse. In this way the 

government aims to obtain a uniformity in the procedure of granting permits for greenhouses in 

all Flemish municipalities.  

In this part of our research we will focus on the track that proposes the clustering of 

greenhouses. Such ‘greenhouse parks or clusters’ would offer several benefits: multiple 

horticultural companies can group and share the required infrastructure (such as energy, water 

and gas facilities), allowing for cheaper production and less environmental damage; heavy 

traffic can be guided in such a way that it causes less trouble for the neighbourhood; integration 

of the greenhouse cluster in the surrounding landscape can be established more professionally 

than when individual horticulturists are left to their own devices. In highly urbanised regions 

there is the additional advantage that more space can be safeguarded for other (more extensive) 

agricultural purposes.  

A major drawback of these high-technology greenhouse clusters is their sheer size. Today the 

surface area of the greenhouses in Flanders ranges from 0,01 ha to 10 ha, with an average area 

of 0,6 ha (NIS, 2005). These rather small constructions were typically established gradually, and 

in most cases they are suitably integrated into the landscape, thus causing few problems. 

Because of their size modern greenhouse parks will have an inevitable (visual) impact on their 

surroundings, which might create problems with public acceptance. Increasing resistance 

against the construction of new, large greenhouses has occurred frequently in Flanders in the 

last couple of years. In this paper we focus on the visual impact of large greenhouse clusters, as 

this seems to be one of the major problems in their public acceptance.  
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5.1.2. THE VISUAL IMPACT OF NEW BUILDINGS IN A RURAL LANDSCAPE 

Several studies have examined the visual impact of new buildings (non-greenhouses) in a rural 

setting (Hernandez et al., 2004; Garcia et al, 2006; Ruda, 1998; Ryan, 2002). Garcia et al. (2006) 

distinguish four aspects that help us understand the relationship between a building and its 

surroundings: first, the landscape value; second, the location of the building; third, the colours, 

lines, and textures that characterize the landscape; and finally the colours, lines, textures, and 

other aspects that characterize the building. With a good understanding of these aspects, the 

building materials and their specific textures can be adapted in such a way that an optimal 

integration in the landscape is attained. However, because of their intrinsic characteristics it is 

almost impossible to modify the building materials of greenhouses according to the specific 

landscapes in which they will be located. We will therefore only focus on the other three aspects 

that can be used to influence the integration of a building in its landscape. To determine the 

landscape value an elaborate description of the landscape is made based on maps, aerial 

photographs, and other materials. In a later stadium of the research several field surveys help to 

determine the specific characteristics of the landscape such as colours, lines and textures. The 

impact of the specific location in which greenhouse parks are built is studied using a GIS 

(Geographical Information Systems)-based method.  

 

5.1.3. GIS AND VISIBILITY ANALYSIS 

GIS is a collective term for computer tools that collect, store, retrieve, transform and display 

spatial data (Burrough and McDonnel, 1998). They typically organize data in layers which can 

be combined to produce useful information about a region or phenomena (Lee et al., 1999). 

Several studies have already shown that the use of GIS can be of great assistance for policy 

makers in addressing key issues (Harrison et. al, 1991; Peccol et al., 1996). Visibility analysis in 

specific is increasingly being applied by landscape planners in effective decision support 

systems that deal with the best possible spatial arrangement of land uses as well as in visual 

impact assessment of given features in the landscape (Bell, 2001; Bryan, 2003; Fry and Sarlov 

Herlin, 1995; Fry et al., 2001; Hernandez et al, 2004; Oh, 1998; Palmer and Hoffman, 2001). The 

latter application is exactly what we aim to do with the presented study: to assess the visual 

impact of a new object within an existing rural landscape. Several studies have examined the 

visibility of settlements or archaeological sites and monuments using viewshed analysis (Lake 
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et al., 1998; Ogburn, 2006; Sevenant and Antrop, 2006). So far, we did not find any research on 

the visibility of greenhouses in a landscape. 

 

5.1.4. OBJECTIVES OF THE RESEARCH 

The wider public’s perception of large greenhouses should not be neglected by policy makers 

and planners if they want to succeed in developing large-scale projects. However, this 

perception is difficult to objectify, let alone measure. When getting deeper into the subject we 

soon felt that the development of large-scale greenhouse clusters is often a very emotionally 

loaded topic. Therefore, we doubted that a psychophysical approach (such as the photo-survey 

in chapter 4) would offer a suitable answer in this situation. We feared that people would be too 

biased by their personal opinion on the development of greenhouse clusters, to be able to 

detach their visual preference from their emotions. Therefore we decided to use an expert 

method based on an elaborate landscape description and a GIS-based visibility analysis. We 

examined whether a GIS-based planning instrument can be used to quantify the visual impact of 

developments in the rural landscape. Besides objectifying the visual impact of greenhouses, 

another important aim of the research is to verify whether the proposed GIS-based method can 

be used to evaluate the effectiveness of so-called ‘landscape design plans’. These plans are 

developed by local authorities (provinces) in order to attain a better integration of farms and 

greenhouses into the landscape. The most commonly used method for achieving this goal, is to 

plant trees, orchards, or hedgerows. In exceptional cases other complementary measures can be 

taken, such as the reinstallation of traditional drinking puddles for cattle, the restoration of the 

farm yard, etc. In the specific case of horticultural holdings the goal of these landscape design 

plans is primarily to minimize the visual impact of the greenhouses by using all sorts of 

plantations. 

 

5.2. METHODS 

Essentially we want to develop a methodology that can help greenhouse cluster developers to 

estimate the visual impact of new large-scale greenhouses. When applied from the start of the 

planning phase, the instrument should allow an objective comparison of the visual impact of 

different scenarios. In this way the exact location of the new greenhouse can be chosen in such a 



Chapter 5 

 108 

way that the visual impact is minimal. To develop a sound and reliable visibility analysis tool we 

chose to work with a specific, existing greenhouse, rather than a new development. The 

greenhouse in question (with an area of about 7,5 hectares) is situated in ‘Staden’ in the 

province of West-Vlaanderen where there is a traditionally high concentration of greenhouse 

horticulture. By studying this greenhouse we were able to validate the reliability of the GIS 

visibility analysis with terrain surveys. This would not have been possible when working with 

the plans of a greenhouse that has not yet been built.  

The presented method comprises three major steps. In the first step an elaborate landscape 

description is made. In the second step guidelines for an optimal integration of the greenhouse 

in the landscape are formulated and several scenarios are developed. And finally the scenarios 

are compared objectively using a GIS-based visibility analysis.  

 

5.2.1. LANDSCAPE DESCRIPTION 

The method applied to describe the landscape value is based on the major principles of the 

frequently used Landscape Character Assessment (LCA) method (Swanwick, 2002). In this 

method, maps, aerial photographs and field surveys are used to make a characterisation of the 

area surrounding the greenhouse. First the major natural factors of the area are looked at 

(i.e. topography, soils type, hydrology, drainage systems and vegetation cover). Subsequently a 

number of cultural factors are described such as land use, settlement patterns, field patterns 

and infrastructure. Although not suggested in the LCA method we also included some 

institutional factors in our analysis, most notably zoning schemes and other community plans 

with legislative implications. Once the necessary data for each of these aspects were digitally 

available, an overlay could be made using GIS. The use of GIS in this descriptive stage of the 

research gave us the opportunity to analyse the available data in an efficient and relatively fast 

way. Complementary to this GIS process a field survey was performed to make the final 

landscape description as detailed and accurate as possible. In this stage of the research specific 

characteristics of the landscape such as colour, textures, and lines were added to the final 

description.  
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5.2.2. GUIDELINES FOR AN OPTIMAL INTEGRATION OF THE GREENHOUSE 

Based on this elaborate description of the landscape two sets of guidelines can be formulated. 

The first set stems out of the general description of the landscape and is geared specifically to 

cases where an entirely new greenhouse (or greenhouse cluster) is to be built. The purpose of 

these guidelines is to determine the most suitable location for the development of a new 

greenhouse. The result of applying this set of guidelines is a proposal of several location 

scenarios. 

Subsequently a second set of guidelines is formulated based on the description of the specific 

characteristics of the landscape (line, texture, colour, …). These guidelines deal with the 

immediate surroundings of the greenhouse. This set of guidelines assumes that we are working 

with either an existing greenhouse, or with a new greenhouse for which the precise location has 

already been determined. These guidelines can help us formulate mitigating measures to 

optimally integrate the greenhouse into its surrounding landscape. Once again several scenarios 

can be developed in order to find the ideal situation.  

 

5.2.3. GIS-BASED VISIBILITY ANALYSIS  

To assess the visual impact of the studied greenhouse a viewshed analysis was performed using 

ArcView 9.2 extended with the Spatial Analyst and 3D Analyst. Standard viewsheds are 

calculated based on a Digital Elevation Model (DEM) (Hernandez et al, 2004; Lake et al. 1998; 

Peccol et al, 1996; Sevenant et al, 2006). In such a model the landscape is represented by a 

series of square cells, each of which is characterized by its height above sea-level (Lake et al. 

1998). Based on this DEM, a ‘viewshed analysis’ determines which of the surrounding cells can 

be seen from a given observation point in the landscape. Since Flanders is a densely populated 

area, we also took into account the height of buildings in the analysis. In addition, because we 

wanted to evaluate the effect of ‘landscape design plans’ (in which trees and hedgerows are 

planted in order to integrate a greenhouse into its surrounding landscape) we integrated the 

existing plantings into the analysis. The heights of buildings and plantings were added to the 

height of the DEM before performing the actual viewshed analyses. In this way buildings or 

trees blocking the view from the observation point into a certain direction are reflected in the 

results of the analysis. This gives us an objective and realistic view on the visibility of the 

greenhouse in the landscape. As the quality of the results of a viewshed analysis depends 
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directly on the quality of the input data (Hernandez et al, 2004) we ensured the information that 

was gathered was as detailed and accurate as possible. The following data layers are used in the 

analysis: 

• A raster data layer containing the Digital Elevation Model (DEM) of Flanders with a square 

size of 5 by 5 meters. This DEM was created based on the results of a very detailed laser 

scanning. This technique involves placing a laser scanner in an airplane or helicopter and 

the height of the ground surface is measured with a resolution of one point per 20 square 

meters. These points are then interpolated creating a DEM of 5 by 5 meters with a precision 

between 7 and 20 centimetres; 

• A vector data layer containing information on the exact position, shape and surface of all 

existing buildings derived from the official Belgian Land Register; 

• A vector data layer containing all green elements such as trees, plants, hedgerows, etc. This 

layer was produced manually based on coloured aerial photographs (taken in 2005), 

detailed topographical maps and terrain surveys. 

Since there were no data available on the exact height of buildings, a generalized height of 5 

meters was assumed for all buildings surrounding the greenhouse. The height of plants was 

roughly estimated based on the data gathered during the terrain surveys. The vector data layers 

of the buildings and the plantings were converted to raster layers with a cell size of 5 by 5 

meters. This resulted in two separate raster layers of which each square cell is characterized by 

the height of the building or planting. Subsequently these raster layers were added to the DEM 

raster layer using the raster calculation function in ArcView 9.2. Each of the cells in the resulting 

raster then contained the actual height of the landscape surface taking into account obstacles 

such as buildings and plantings. It is this layer that formed the ultimate input layer used in the 

viewshed analysis. 

ArcView 9.2 offers the option of performing combined viewsheds, in which the visibility of an 

object is calculated from several observation points simultaneously. Using this technique, the 

visibility of the entire perimeter of the greenhouse was determined. In our analysis we used a 

feature layer containing 35 observation points that surround the exact perimeter of the 

greenhouse at a regular distance. Because we had access to the building plans of the 

greenhouse, we were able to determine the exact location and shape of the different parts of the 

greenhouse.  The offset value of these 35 points (their height above the landscape surface) could 
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be determined exactly based on the information derived from the building plans (the 

greenhouse contains several parts, with heights varying between approximately 5 and 

7 meters). The radius of the analysis was limited to 1200 meters, as this is the distance that was 

defined as the critical human stereoscopic view distance by Middleton (1968) and Van der Ham 

et al. (1970).  

 

5.3. RESULTS 

5.3.1. LANDSCAPE DESCRIPTION 

Natural factors 

The landscape surrounding the community of Staden is characterized by an alternation of gentle 

low hills and depressions (Figure 5.2). The highest ‘ridge’ in the area (Ridge of Westrozebeke) is 

about 50 meters high and is an eye catcher. Rivers, canals and small ditches can all be found in 

the depressions. These little streams are accentuated in the landscape by the lines of trees that 

typically accompany them. Loamy soils dominate the area, with the wetter soils situated in the 

lower parts of the landscape. Because of the presence of trees and wet grasslands, the most 

valuable ecological areas are situated in the depressions.  

 

Cultural factors 

The settlement pattern in the area is characterised by concentrated village centres. In most 

cases habitation is clustered around a little square where a typical small town church can be 

found. In between the village centres, some scattered habitation can be found on the one hand, 

and some clusters of fairly large businesses, farms and greenhouses on the other hand. Both the 

settlements and the scattered habitation are situated on the higher parts of the landscape, 

leaving the lower depressions fairly untouched (Figure 5.2). Land use is a mix of grassland 

alternated with acres on which diverse crops are grown. This agricultural land is dotted with 

some isolated and very small patches of woodland.  
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Institutional factors 

In its municipal zoning scheme, the authority of Staden has chosen to safeguard the ‘Ridge of 

Westrozebeke’, so it would remain a clearly recognizable landscape feature. Besides the 

safeguarding of this ridge, the municipal authorities express the intention of restoring the 

natural character of the depressions by accentuating the little streams with new plantings.  

Figure 5.2. Most important landscape characteristics of the area surrounding the studied greenhouse in 

Staden  

Specific characteristics of the immediate surroundings of the greenhouse 

Similar to the existing scattered habitation in the area, the studied greenhouse is situated on an 

elevated part in the landscape, more specifically on the upper section of an east-west-oriented 

slope. A small valley with some remnants of typical hedgerows and drinking puddles is situated 

directly to the south of the greenhouse. The entrance of the greenhouse is located to the north 

and connects to a fairly busy road.  
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5.3.2. GUIDELINES FOR AN OPTIMAL INTEGRATION OF THE GREENHOUSE 

Based on this landscape description two sets of guidelines are formulated. The first set gives us 

characteristics of the landscape that can be taken into consideration when searching for an ideal 

location for the development of a new greenhouse. Despite the fact that this set of guidelines is 

not applicable in this specific case (as we are working with an existing greenhouse), we present 

it here as an example of the method that can be followed when dealing with new greenhouses. 

• Large, new greenhouses should be bundled with any existing large-scaled constructions 

such as business parks or agricultural corporations that can already be found among the 

scattered habitation in the area. By gradually blending new developments with the existing 

ones the perception of change and loss of natural character will be as limited as possible 

(Tilt et al., 2006).  

• As suggested in the community’s planning documents an effort should be made to safeguard 

the small green depressions in the area. The construction of large greenhouses in these 

depressions would erase these specific landscape features and thereby compromise the 

general identity of the region.  

• Attention should be paid to the eye-catchers in the region, such as the Ridge of 

Westrozebeke and some typical small churches. Large constructions such as greenhouses 

should be planned so as not to disturb these vista’s.  

As mentioned before this first set of guidelines is not very useful in this specific research. As we 

are working with an existing greenhouse it is impossible to formulate different location 

alternatives in which these guidelines are taken into account. The second set of guidelines 

formulates some tips that are based on the detailed description of the immediate surroundings 

of the greenhouse. These guidelines can be taken into consideration when formulating different 

scenarios for an optimal integration of the greenhouse. 

• By planting new hedgerows with regional species alongside the remaining traditional 

puddles as well as along small streams on the south side of the greenhouse the specific 

landscape characteristics of the area can be enhanced. Besides restoring the traditional 

landscape the visual impact of the greenhouse can be diminished when the locations of new 

plantings are strategically chosen.  
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• Apart from the south side a lot of attention needs to be paid to the north side. Not only is the 

visual impact of the greenhouse considerable on this side, but in addition, a lot of people 

could potentially be bothered by it because a busy road passes on this side. Plantations 

(such as orchards, single trees, or hedgerows) could diminish the visual impact of the 

greenhouse holding on its surroundings, and simultaneously beautify its entrance.  

• Because of the greenhouse’s location on a slope, plantations on its east side will do little to 

diminish its visual impact.  

• On the west side, a neighbouring agricultural company is situated so close to the greenhouse 

that there is not much room left to establish new plantations. 

This set of guidelines can be used to develop different scenarios for the integration of the 

greenhouse. Subsequently these scenarios can be compared using a GIS-based visibility analysis.  

 

5.3.3. VISIBILITY ANALYSIS WITH GIS  

Working with GIS not only gives us the opportunity to objectify the visual impact of the 

greenhouse but also to study the effect of different location alternatives or the effectiveness of 

mitigating measures. As we are working with an existing greenhouse we did not elaborate 

scenarios with alternative locations for the greenhouse. We did however study three scenarios 

that take different measures to better integrate the greenhouse into the landscape.  

• In the first scenario, no specific measures for the integration of the greenhouse into the 

landscape are taken. 

• In the second scenario, we study the visual impact of the greenhouse when taking into 

account the plantations of the ‘landscape design plan’. For our specific case study a 

‘landscape design plan’ was developed by the province of West-Flanders two years ago. The 

main purpose of this plan is to better integrate the greenhouse into its surrounding 

landscape. 

• In a third and final scenario we created an alternative ‘landscape design plan’ based on the 

results of the landscape description and its accompanying guidelines. 
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Figure 5.3 shows the result of the viewshed analysis for the first scenario, in which no measures 

are taken to integrate the greenhouse into its surrounding landscape. The analysis shows the 

places in a 1200-meter radius around the greenhouse from where the greenhouse is visible. 

When quantifying the results of this analysis we can conclude that in 39% of the area within the 

1200-meter radius, at least part of the greenhouse can be seen. A terrain survey confirmed the 

results of the GIS-based visibility analysis; the locations indicated on the visibility map match 

the visibility of the greenhouse that was observed on the terrain.  

 

Figure 5.3. Scenario 1: Visual impact of the existing greenhouse in its original state (without any 

plantations) 

In the second scenario the plantations of the existing ‘landscape design plan’ are taken into 

consideration when performing the viewshed analysis. The viewshed analysis for this scenario 

(Figure 5.4) shows that the greenhouse is visible in 34% of the same 1200-meter radius. This 

means that there is a reduction of the visual impact with 5% compared to the first scenario. 



Chapter 5 

 116 

 

Figure 5.4. Scenario 2: Visual impact of the greenhouse taking into consideration the plantations of the 

existing landscape design plan 

We do however believe that a landscape design plan has the potential of reducing the visual 

impact of a greenhouse even further. Therefore, we created a third scenario, in which an 

alternative landscape design plan was simulated. Based on the results of the visibility analyses 

of the first and second scenario and the guidelines formulated as a result of the detailed 

landscape description, strategic locations for new plantations where chosen. Figure 5.5 shows 

these plantations and their impact on the visibility of the greenhouse. In this scenario, 

plantations were located to the south of the greenhouse where they not only reduce the visual 

impact but also help restore the traditional landscape. On the north side plantations help to 

beautify the entrance of the holding as well as to reduce the visual impact. It is interesting to 

note that a comparable investment is involved in the plantations proposed by the second and 

the third scenarios. 
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Figure 5.5. Scenario3: Visual impact of the greenhouse taking into consideration the plantations of an 

alternative landscape design plan 

In this third scenario only 30 % of the area surrounding the greenhouse within a radius of 1200 

meters has a view on the greenhouse. In other words, the visual impact of the greenhouse 

holding was reduced by almost 10 % compared to the first scenario (Figure 5.6). 
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Figure 5.6. Quantitative results of the visibility analysis of the three scenarios 

This indicates that GIS-based analysis is a powerful tool that can help choose strategic locations 

for establishing new plantations. Furthermore it allows different scenarios to be objectively 

compared before the actual plantings are made. In this way the existing instrument of landscape 

design plans can be fine-tuned to attain optimal results.  

 

5.4. DISCUSSION 

Because of their intrinsic characteristics it is almost impossible to adjust the building materials 

of greenhouses according to the specific landscape in which they will be located, as is suggested 

by Ruda (1998), Ryan, (2002) and Garcia et al. (2006). For this reason we focused on the 

possibility of integrating a greenhouse into its surrounding environment by taking into account 

the specific features of the landscape on the one hand, and by proposing new plantations on the 

other hand. This resulted in a method in which an elaborate landscape description leads to a set 

of guidelines that can be used to develop different scenarios. Subsequently these scenarios are 

compared objectively using a GIS-based visibility analysis. As the results of the visibility analysis 
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were validated by a terrain survey for our case-study greenhouse, we can state that the GIS-

based visibility analysis indeed offers the possibility of objectively quantifying the visual impact 

of a greenhouse in a rural setting. By comparing several scenarios we also demonstrated that 

the effectiveness of landscape design plans can be tested before the plantings are actually made. 

Although visibility analyses are being used more and more frequently by landscape planners 

(Bell, 2001; Bryan, 2003;  Fry and Sarlov Herlin, 1995; Hernandez et al, 2004; Oh, 1998; Fry et 

al., 2001; Palmer and Hoffman, 2001), there are several studies that warn for the pitfalls of GIS-

based viewshed analyses (Connoly and Lake, 2006; Tilley, 1994; Wheatley and Gillings, 2000; 

2002). The quality of the applied DEM is seen as decisive for the accuracy of the intervisibility 

between two points. The major point of critique is that DEMs are often the result of an 

interpolation of contour maps. The main problem with these contour maps is that they 

themselves are a result of interpolation. An extra problem is that manually digitized contour 

lines can cause additional spatial errors (Conolly and Lake, 2006). Therefore we decided to use 

a DEM based on a very detailed laser scanning, resulting in a grid with a precision between 7 

and 20 centimetres. As the precision of the other layers in the analysis is lower than this, the 

accuracy of the DEM will not determine the accuracy of the visibility analysis. In our case the 

fact that estimated values were used for the height of buildings and vegetation has a far more 

significant impact. Although a terrain survey validated the results of the viewshed analysis as it 

was performed (with estimated building and vegetation heights), it is highly recommended to 

estimate or measure the heights of plantations and buildings as accurately as possible. This is 

especially important when the visibility analysis is to be used as an effective planning tool. 

A weakness of the viewshed analysis as it was performed, is the fact that the degree of 

transparency of trees, hedgerows and other plantations cannot be taken into consideration. The 

analysis assumes that all plantations are completely opaque. This corresponds fairly well with 

the summer situation but is less accurate for the other seasons in which the leaf cover of the 

trees and plants is absent or not so dense. To diminish this seasonal dependency several 

alternatives can be proposed. First of all, evergreen plants and trees could be used. However, 

because Flemish landscape design plans are already primarily focused on the establishment of 

new plantations, it might be enriching to consider other options to obtain a maximal year-round 

integration of the greenhouse in the landscape. Using the site topography, landscaping, setbacks 

and mounding are some examples of alternative measures that can help soften the impact of the 

development in the surrounding landscape (Badgery-Parker, 2005).  
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Another important aspect of the visual impact of a greenhouse park is the land use at the 

observation point. It is after all imaginable that the visual impact of a greenhouse is considered 

to be less disturbing in an industrial area then in a residential dwelling. This distinction in visual 

impact could be included in the visibility analysis by assigning a weight for the different land-

use classes. In this stage of our research however we didn’t find it opportune to include such a 

weighting factor. The main reason for this is that the weights can only be correctly determined 

after a survey in which respondents with different socio-economic background, age, gender, etc. 

are questioned about their perception of the surrounding landscape.  

In this study we primarily focused on diminishing the visual impact of large greenhouses. 

Nevertheless it is possible to imagine that in certain cases the aim of the ‘integration’ could be to 

accentuate the greenhouse in the landscape. This might be the case when a resolute strategy is 

chosen to develop a ‘new’ landscape in which the greenhouse cluster is to become an eye-

catcher in its own right. Several options are described (ISPAR, 2000) to adopt new 

constructions in a landscape; going from integrating the new element, to masking it or 

accentuating it. 

While developing the GIS-based method we quickly noticed that the visibility analysis maps 

form a powerful communication instrument. This intuitive feeling corresponds with the results 

of previous research (Al-Kodmany, 1999; Bacic et al, 2006; Tress and Tress, 2003) stating that 

the spatial visualization of different scenarios using GIS can cause major shifts in the 

understanding and perception of an environmental problem. As stakeholders in the countryside 

have very different expectations and feelings towards the rural landscape (as shown in chapter 

4) a good communication from the beginning of the planning phase is essential so that mutual 

understanding can steadily grow. An ongoing dialogue among all involved stakeholders will 

establish a firm foundation for on-going good relationships (Badgery-Parker, 2005). As will be 

discussed in chapter 7 these relationships and mutual understanding are key factors in the 

success or failure of a proposed project. Therefore we are convinced that besides objectifying 

the problem, the proposed method could be valuable as a communication instrument that 

facilitates the dialogue among stakeholders in an interactive planning process. 
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5.5. CONCLUSION 

We consider the proposed method valuable for active use in planning processes. First of all, the 

landscape description will give a deeper insight into the landscape situation of the planning 

area. When appropriate guidelines are formulated based on this description, it will be possible 

to develop several scenarios for the greenhouse location on the one hand, and for different 

mitigating measures on the other hand. Once these scenarios have been developed, the 

accompanying GIS-based visibility analysis quantifies the visual impact of each of the scenarios. 

This quantification of the visual impact allows the different scenarios to be compared 

objectively. As we were able to validate the results of the visibility analysis with the case-study 

in Staden we can state that the method is reliable and can be used in the actual process of 

planning and building new greenhouses or greenhouse parks. 

The GIS technique of viewsheds offers an objective reference in an often emotionally loaded 

situation of (perceived) visual impact. It can be used as an instrument to start communication 

between several (potentially) opposing stakeholder groups and as such it can raise mutual 

understanding between these groups. Based on visibility maps, different scenarios can be 

constructed, presented and objectively compared. This might help stakeholders to come to a 

realistic compromise with a minimum of visual nuisance.   

Furthermore, the visibility analysis supplies an instrument that can objectively evaluate the 

effect of landscape design plans. When using this tool, the existing instrument of landscape 

design plans can be applied more effectively, minimizing the visual impact of greenhouses (or 

indeed other constructions) to the greatest possible extent. We therefore want to inspire policy 

makers to use the GIS method when developing new landscape design plans.  

To better understand public suspicions and anxiety towards greenhouses  we performed an in-

depth perception research (chapter 6). This research gave us a better insight into the factors 

that determine the public’s perception of greenhouses, and it clarifies to what extent mitigating 

measures such as plantations can alter this perception. 

Finally, we think that our proposed method can contribute to a necessary combination of 

quantitative and qualitative aspects that determine the outcome of quite drastically spatial 

change processes such as the construction of large greenhouses (chapter 7).  
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CHAPTER 6 

PUBLIC ATTITUDE TOWARDS THE DEVELOPMENT OF 
GREENHOUSE CLUSTERS IN FLANDERS: A COGNITIVE APPROACH 
TOWARDS LANDSCAPE PERCEPTION RESEARCH  

 

 

 

 

 

 

 

Adapted from: Rogge, E., Dessein, J. and Gulinck H. 2008. Public attitude towards major 
landscape changes: The case of greenhouse clusters in Flanders. Submitted to Sociologia Ruralis 

Picture: Tom Van Delm, 2007 
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Abstract 

 

The intensification of greenhouse horticulture is a notable trend in many regions around the 

world. This intensification causes the grouping of large-scale greenhouses on a single site, into 

so-called ‘greenhouse clusters’. The main incentive for clustering is the reduction of production 

costs by sharing infrastructure such as energy, water and gas facilities. Despite these 

advantages, the public remains sceptic towards greenhouse clusters and resistance in Flanders 

is frequent and often fierce. The objective of this research is to obtain insight into the reasons, 

underlying motives and processes that steer this resistance. A grounded theory approach 

resulted in a comprehensive theoretical scheme that visualizes the key factors that underlie and 

make up the process of public resistance. In addition to the expected NIMBY-syndrome and the 

fear for the loss of landscape quality, societal values, market related factors and structural 

problems also play a part in the formation of the public attitude towards greenhouse clusters.
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CHAPTER 6 

PUBLIC ATTITUDE TOWARDS THE DEVELOPMENT OF 
GREENHOUSE CLUSTERS IN FLANDERS: A COGNITIVE APPROACH 
TOWARDS LANDSCAPE PERCEPTION RESEARCH  

 

 

Figure 6.1.  Chapter 6 within the outline of the major research steps in this dissertation  

 

6.1. INTRODUCTION 

Structural adjustments of the agricultural sector have led to dramatic changes in the 

composition of the farming sector throughout Western Europe (Kristensen, 1999). Also in 

Flanders the number of farms declined while the average farm size increased (Calus et al., 

2008). In recent years the greenhouse sector in particular has been confronted with this 

increase in scale. In the Netherlands, Spain, Canada and Great Britain, new commercial 

greenhouses are almost exclusively larger than 3 ha and may stretch over 30 ha in a single 

development (Badgery-Parker, 2001). Knowing that the current average size of a greenhouse 

holding in Flanders is 0,6 ha (NIS, 2005) we can get the grasp of such an evolution. If the 

Flemish horticulture sector wants to maintain or even strengthen its position on (inter)national 

markets, an increase in scale and a modernisation of the existing greenhouses are 
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indispensable. In order to tackle this problem, the Flemish Agricultural Department set the goal 

of a renewal of about 100 hectares of greenhouses per year (which means 5% of the total 

greenhouse area) (Leterme, 2007; Anonymus, 2003). However, the authorities responsible for 

spatial aspects are, under pressure of the public opinion, very reluctant to give the necessary 

permits to build such large structures. A policy document concerning the spatial planning of 

greenhouse horticulture in Flanders was written to deal with this problem (Anonymus, 2003). 

In this document, several tracks are proposed to achieve the goal of renewing 5% greenhouses 

per year. One of these tracks is the development of ‘industrial estates’ or ‘business parks’, 

specifically destined for greenhouse horticulture. Such ‘greenhouse clusters’ would offer several 

benefits: multiple horticultural companies can group and share the required infrastructure 

(such as energy, water and gas facilities), allowing for cheaper production and less 

environmental damage; heavy traffic can be guided in such a way that it causes less trouble for 

the neighbourhood; and integration of the greenhouse park in the surrounding landscape can be 

established more professionally than when individual horticulturists are left to their own 

devices. In highly urbanised regions (such as Flanders) there is the additional advantage that 

more space can be safeguarded for other purposes (Rogge et al., 2008).  

Despite these advantages the public attitude towards greenhouse clusters in Flanders does not 

seem to be very positive. Resistance against the construction of new, large-scale greenhouses 

has increased, with more and heavier protest actions occurring over the last couple of years 

(Figure 6.2). Public meetings are prompted, demonstrations are organised, objections are 

formulated and petitions are signed, all of this resulting in a strenuous and prolonged procedure 

to obtain building permits for a single development. To develop a greenhouse ‘cluster’ the 

situation is even more difficult. After 10 years of debate and planning, thus far not a single 

cluster has been realised or even approved.  
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Figure 6.2. Signpost with slogans against the development of large-scale greenhouses.”’Open space is scarce 

because of project developers, enjoy this sight while you still can, because everything will be built” 

 

6.1.1. RESISTANCE TO MAJOR LANDSCAPE CHANGE 

Studies in the field of landscape aesthetics have shown that residents and visitors frequently 

reject planned changes of the existing landscape (Sell and Zube, 1986; Staats and Van de Wardt, 

1990; Willis and Garrod, 1992). Van den Berg and Vlek (1998) state that the evaluations of 

planned changes at the very least reflect a ‘resistance to change’ in general, rather than a 

resistance to the specific contents of the planned change. 

Several authors have tried to explain people’s resistance to change by pointing out that change 

implies perception of risk and people have a general aversion towards risk (Schwartz, 1994; 

Willis and Garrod, 1992). 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. Applied to landscapes, planned-change contexts may 

transform the landscape into a risky alternative to the status quo, that might lead to a less 

favourable landscape (van den Berg and Vlek, 1998). This effect may be particularly strong for 

rural landscapes as the status quo situation is often associated with values such as biodiversity, 

tranquillity and a traditional way of life (Strumse, 1996). Van den Berg and Vlek (1998) suggest 



Chapter 6 

 128 

that the resistance against change may be intensified by factors that increase the perceived 

threat posed by the planned changes. Planned changes may be perceived as more threatening if 

people are personally affected by the consequences of the planned change of a landscape, for 

example because their daily live takes place in this very landscape. Another important 

determinant of perceived threat may be the degree of similarity between the status quo and 

planned change. Plans that are more dissimilar to the status quo present a greater threat and 

will therefore most probably evoke more resistance (Willis and Garrod, 1992). As the 

construction of a greenhouse cluster in a rural area generally presents a very dissimilar 

situation from the status quo a lot of resistance can be expected.  

Another explanation that is often put forward is the NIMBY-syndrome (Not In My Back-Yard) 

(Bosley and Bosley, 1988; Petts, 1992; Thayer and Hansen, 1988). The basic idea behind the 

NIMBY-concept is that people defend their own backyard without recognizing the needs of the 

society as a whole. Policy makers in particular tend to attribute the resistance against projects 

which implicate major landscape changes solely to the NIMBY-syndrome, thereby downplaying 

the protest by presenting it as selfish and purely based on self-interest (Wolsink, 1994).  

 

6.1.2. PUBLIC ATTITUDE TOWARDS COMPARABLE LANDSCAPE CHANGES 

In our search for comparable landscape changes we found little evidence of changes that evoke 

such a controversy as the construction of large scale greenhouses. Although in the media we 

found cases of local protest actions against the construction of manure processing installations 

or biogas plants, this resistance is not systematic and widespread. A comparable development 

with which rural areas have been confronted in recent years however, is the construction of 

wind farms. Although they are one of the most accepted forms of large scale landscape change, 

in some cases the construction of windfarms also provokes considerable controversy (Woods, 

2003). Brittan (2001) proposes four major ways in which windfarms offend the aesthetic and 

culturally-constructed notions of landscape and nature. Firstly, windfarms are seen as ‘alien’ to 

their environment, and because the scale of wind energy is still expanding, there is uncertainty 

about how the spread of windfarms may be checked, prompting fears that they are out of 

control. Secondly, windfarms are considered to be out of harmony with the landscape in which 

they are constructed. Thirdly, wind turbines are regarded as  conflicting in scale with their 

surroundings, standing out where other landscape features are levelled. Fourthly, windfarms 

are resisted as a manifestation of contemporary technology. Brittan (2001) concluded that 
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much of the opposition is expressed in terms of the impact on the landscape’s aesthetics. Protest 

actions have employed a range of arguments including concerns about noise, disruption of 

television signals, falling property prices, discouragement of tourism etc. However, for the core 

members of the campaign, these issues serve as side-points to their primary interest: resisting 

the landscape impact of the windfarm (Woods, 2003).  Our previous research into the visual 

impact of greenhouses in rural areas (chapter 5) generated the hypothesis that there is more to 

the resistance than aesthetics and the mere loss of landscape quality. 

 

6.1.3. THE PROCESS OF PLANNING AND PUBLIC INVOLVEMENT 

In order to guide planned landscape changes, planners and researchers have developed local 

and regional landscape assessment methods. Typically these methods focus on land cover 

and/or land use characteristics (Alig et al., 2004; Palmer, 2004; Wang and Moskovits, 2001). 

These techniques (e.g. satellite coverage, aerial photographs, Geographic Information Systems, 

land use and land cover characteristics such as shape and form, etc.) and their sophisticated 

measurements enable researchers and planners to define spatial and temporal changes in the 

landscape and produce maps that help visualise dimensions of change that might otherwise not 

be apparent. However, few such assessments are grounded in the experiences and concerns of 

residents and other stakeholders (Wagner and Gobster, 2007). More and more it is argued that 

public involvement is crucial to a successful planning process (Koontz, 2003; Rose and Suffling, 

2001). Brandenburg and Carrol (1995) also warn for the pitfalls of oversimplifying stakeholders 

values in a process of public involvement and suggest that qualitative methods of social analysis 

can provide a richer understanding of these values. Van Eetvelde and Antrop (2004) also point 

out that for a full understanding of landscape change and a sound planning process, measures 

from aerial photographs and census data are insufficient. They suggest to combine these data 

with interviews and oral history.  

 

6.2. RESEARCH OBJECTIVES AND QUESTIONS 

With this research we want to define and understand the reasons and underlying motives that 

steer the resistance against a major landscape change namely the development of greenhouse 

clusters. Is this resistance essentially based on the NIMBY-syndrome and the fear of losing 
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landscape quality, as is the case with the resistance against the construction of wind farms 

(Brittan, 2001; Woods, 2003)? Or are there deeper motives at work? Previous research on the 

development of greenhouse clusters (chapter 5) generated the hypothesis that this particular 

resistance cannot be solely attributed to the loss of landscape aesthetics or the NIMBY-

syndrome.  

Next to a detailed understanding of this resistance a second objective is the proposal of some 

guidelines for a better planning procedure for future projects.  

 

6.3. METHODS 

As the main objective of this research is to obtain intricate details about phenomena such as 

feelings, thought processes and emotions we decided that a cognitive approach towards 

landscape perception (and experience) would be most suitable. Cognitive methods of landscape 

perception research go beyond the physical and visual aspects of a landscape to assess its 

quality. The emphasis is upon cognitive and affective reactions evoked by various landscapes or 

in this case landscape changes. Based on the research questions the ‘grounded theory’ approach 

came forward as most suitable (Glaser and Strauss, 1967). In this method, data collection, 

analysis and theory stand in close relationship to one another. A researcher does not begin a 

project with a preconceived theory in mind. Rather, the researcher begins with an area of study 

and allows the theory to emerge from the data (Strauss and Corbin, 1998). This explicit 

emergence is what differentiates grounded theory from other qualitative research. It does not 

test a hypothesis, the aim is to understand the research situation. Because they are drawn from 

data, grounded theories are likely to offer insight, enhance understanding and provide a 

meaningful guide to action (Strauss and Corbin, 1998). 

 

6.3.1. DATA SAMPLING 

The idea behind data sampling in grounded theory is to purposefully select participants who 

will help the researcher understand the problem and the research question at the best 

(Creswell, 2003). The aim is to choose a small number of cases that will yield in-depth data for 

testing theoretical propositions, rather than a random selection of a large number of data points 
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to represent a population. This method thus allows us to build a theory instead of giving us 

statistical information about the opinions of an entire population (Koontz, 2003). The selection 

of stakeholders was carried out according to the method of theoretical sampling (e.g. Glaser, 

1978;  Glaser and Strauss, 1967; Miles and Huberman, 1994). This is an iterative process in 

which cycles of data collection and data analysis are repeated (i.e. data analysis is followed by a 

new phase of data collection) until the data collection stops yielding additional relevant insight 

into the research topic. In our research, over a period of 5 months, 24 respondents were 

interviewed in three such separate data collection phases. The open interviews lasted 

approximately one hour and a half. At the end of each interview the respondent was asked 

whether he or she knew people who should be involved in the research because of their great 

knowledge of the greenhouse sector in Flanders or because they have a very pronounced 

opinion about the recent trends within this sector. This snowball sampling followed the 

principle of ‘maximum contrasting’ (Hunziker, 2000). Selecting extreme positions made it 

possible to consider the whole range of thematically relevant positions in the population (Soliva, 

2007).  

Table 6.1. Overview of the professional background of the respondents 

Background of the respondents Number of respondents 

Agricultural policy department 8 

Agricultural research 2 

Spatial planning department 2 

Horticulturists 5 

Farmer’s Union 4 

Environmental policy and organisations 3 

During the first data collection phase it soon became apparent that a lot of the controversy 

around greenhouse clusters stems from within the agricultural and horticultural sector itself. 

Therefore, focus shifted towards respondents from within the sector (Table 6.1). Within the 

agricultural department we interviewed respondents at different levels (municipality, province, 

region) and civil servants as well as politicians or their representatives. One of the most 

important stakeholders, the department of spatial planning, refused to cooperate in this 

research, and this at the regional level as well as at the provincial level. Only civil servants and 

politicians at the local level were willing to cooperate. In the eyes of the other respondents, who 

often blame planning authorities for not granting permits to large greenhouse developments, 

this is characteristic for their attitude towards the entire debate on greenhouse clusters. 

Representatives from other sectors such as nature organisations and tourist and recreational 
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organisations indicated that their stance towards clustering of greenhouses is not general and 

that they develop a case-specific opinion. It was not very useful to include the latter in the 

respondent group, because our research was not focused on specific cases where the 

development of a greenhouse park is actually being planned. In general, people who are not 

confronted with greenhouses in their immediate surroundings have not got a very good view on 

the possible advantages and disadvantages of such large scale developments. For this reason, no 

residents were included in the research.  

 

6.3.2. DATA ANALYSIS AND CODING 

Subsequently, the approach and method of Strauss and Corbin (1998) was followed for the 

analysis of the data gathered throughout the in-depth interviews. The data of the first interview 

round (held from January 3th till February 18th) was analysed by open coding. As described by 

Strauss and Corbin (1998) the data were broken down into discrete incidents, ideas, events and 

acts. Each phenomenon that was related to the public attitude towards the development of 

greenhouse clusters was given a name. Whenever a certain phenomenon was mentioned by two 

or more respondents we defined it as a concept. After the open coding of the first 16 interviews 

the concepts that emerged were analysed and grouped into distinct categories. This gave us a 

first explanation as to what exactly is going on. After each additional interview round (round 2, 

6 interviews, March 11th – March 27th; round 3, 2 interviews, May 6th – May 28th) the concepts 

and categories were re-evaluated. In total 65 concepts could be distinguished, some of them 

being mentioned only twice, and others mentioned by each of the 24 respondents. Eventually 

we ended up with 65 concepts and 12 categories (Table 6.2).  
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Table 6.2. Overview of the 12 categories and 65 concepts that determine the public attitude towards the 

development of large-scale greenhouses 

Category Concept Category Concept 

Space − Good land is lost for 
agriculture 

− Land prices rise 

− Conflict with other land 
users/owners 

− Scarcity of land 

− Delineation of areas 

Employment of 
immigrants 

− Employment of immigrants 
(Africans, Eastern Europeans,…)  

− Locals don’t want to do the job 

− Continuous employment of 
unskilled labourers 

− Perception of moonlighting and 
unfair wages 

Nuisance and 
pollution 

− Pollution of water  

− Pollution of air 

− Sound pollution 

− Water usage 

− Visual pollution/landscape 
pollution 

− Loss of open space  

− Traffic problems 

− Light pollution 

− Reflection of sunlight 

 

Clustering − Fear for additional 
developments 

− Lack of any Flemish example 

− Is there a control of  the 
environmental burden? 

− Financial risk? 

− Pressure of diseases 

− Legal certainty will be better 

− Better environmental 
investments 

− Better control and organization 
of traffic 

− Better landscape integration 

− More cooperation 

− More efficient energy use 

− Better cost-effectiveness 

− Who will bear the very high 
costs of communal utilities such 
as gas, energy, water etc… 

Image − Negative image / fear for 
negative image after 
synergy with industry 

− Urban legends 

− Media gives negative and 
wrong coverage 

− Some cases of malpractice 

Policy level − Decision power with 
municipality, perceived as not 
good 

− Lack of political guts 

− Lack of vision 

− Depended on individuals (civil 
servants, politicians,…) 

− NIMBY 

Communication − Nonexistent or bad 
communication 

− Top-down decisions about 
the location  

− Inadequate information 

Initiator − Dutchmen 

− Connection with the 
surrounding area 

− Property developers 

−  
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Large versus  

small  

greenhouses 

− Interruption of the market 

− Fear of lagging behind 

− Who can participate in a 
cluster and who can’t? 

− Several smaller family 
businesses or one big 
company? 

− Clusters become the norm 

 

Emotions and 
behaviour 

− Emotionally loaded 

− Resistance against change 

− Bitterness of the society  

− Do Flemish horticulturists want 
to move? 

− Conservative attitude 

− Suspicion towards the unknown 

− Jealousy 

 

Energy − Energy consumption is 
massive 

− Cogeneration is distortion 
of competition  

− Energy the ‘real story’ 

− Food quality (synergy with 
industry) 

− Energy commands spatial 
decisions 

Time and scale − Permit procedures are very 
long  

− The scale of the greenhouses is 
perceived as a problem 

 

In the following step of the analysis the data that was broken into bits and pieces is reassembled 

by axial coding. When coding axially we try to find out how categories link and crosscut in order 

to find more complete and precise explanations about phenomena. Although we do need some 

categories to start axial coding, it is not a separate process from open coding. In reality both 

techniques are closely intertwined and sometimes happen at the same time.  

In the final analysis phase the categories were integrated and refined into a larger theoretical 

scheme by selective coding. Based on all data gathered in the interviews a ‘grounded theory’ was 

proposed. In this stage the data of the interviews was also confronted, compared and integrated 

with the data gathered from the analysis of press articles (next paragraph). The process of axial 

and selective coding relates the twelve distinguished categories to each other. This results in a 

theoretical scheme that unravels and visualises the key factors that underlie and make up the 

process of public resistance against the development of greenhouse clusters. 
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6.3.3. TECHNIQUES USED TO ENSURE OBJECTIVITY 

In Straus and Corbin (1998) various techniques are listed to ensure objectivity throughout the 

data gathering and analysis. During the data collection and analysis we explicitly used three of 

these techniques: 

• Gaining data on the same phenomenon in different ways such as interviews, observations 

and written reports adds to the objectivity of the research. This process of varying data-

gathering techniques and approaches is referred to as triangulation. Therefore, we included 

two major types of analysis in our research. Besides interviewing respondents on their 

perspective on large-scaled greenhouses, an analysis was conducted on all articles 

concerning the development of large-scale greenhouses that were published by VILT 

(Flemish Information Centre for Agriculture and Horticulture) in the past 6 years. VILT gives 

a daily overview of all articles concerning agriculture that are published by the major 

newspapers in Flanders. They spread these articles in a daily e-letter to all subscribers. The 

data found in these articles was coded and analysed the same way as the interview data. 

• A second triangulation technique is to interview various persons and to observe multiple 

cases and events. Within this research we tried to involve as much different stakeholders as 

possible. Following the above mentioned principle of ‘maximal contrasting’ (Hunziker, 

2000) we tried to gather as many different opinions on the subject as possible.  

• Throughout the research process an attitude of scepticism must be maintained. Theoretical 

explanations should be validated against data in subsequent interviews or observations. 

After conducting about 16 interviews we did a first data-analysis round. In the subsequent 

interviews the preliminary results of this analysis were presented at the end of each 

interview. Respondents were asked whether this interpretation matched their personal 

experiences. In this way the data gathered in previous interviews was validated.  

 

6.3.4. VALIDATION OF THE GROUNDED THEORY 

The methodology and main results were presented to stakeholders on two separate occasions. 

On a first occasion (June 4th 2008) a group of four (three policy makers from the agricultural 

department and one representative from the Farmers Union) was assembled to discuss the 
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resulting concepts, categories and theoretical scheme. On a second occasion (June 19th

6.4. RESULTS 

 2008) 25 

representatives of various organisations discussed the results of the research. Within this group 

there were leading horticulturists, representatives of the Farmers Union, directors of the most 

important fruit and vegetable auctions in Flanders and civil servants of the agricultural 

department. Within both these groups there was a large consensus that the distinguished 65 

concepts and 12 categories correspond with how they experience the public acceptance of 

large-scale greenhouses on the field. Based on the discussion held on these two occasions 

adaptations were made at the theoretical scheme.  

 

The main results of the research are summarised in one theoretical scheme (Figure 6.3).  

 

Figure 6.3. Theoretical scheme explaining the relationships between all factors that influence the public 
attitude towards greenhouse clusters 

The first important finding is that some key factors defining the public attitude towards 

greenhouse clusters can be attributed to personal values. Values can be defined as ‘factors -
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activities, behaviours, qualities, beliefs, goals- that you believe are important to do, follow or 

strive forward’ (McClelland, 1991). They are assumed to be stable and long-lasting (van der 

Pligt and De Vries, 1995). Problems that arise with the public acceptance of greenhouse clusters 

are to be seen against this background of values, that is very solid. Schwartz (1994) describes a 

set of 10 basic values that include all the core values that are recognised in cultures around the 

world. Some of the scepticism and arguments against greenhouse clusters can be better 

understood by placing them in this value structure.   

The value that can account for a lot of the resistance against the development of greenhouse 

clusters is ‘tradition’. Schwartz (1994) describes tradition as ‘respect, commitment and 

acceptance of the customs and ideas that traditional culture or religion provide the self’. One of 

the most important traditions within the Belgian agricultural sector is ‘family farming’. More 

than 94% of Belgian farms are family-owned, farm succession in Belgium is from parent(s) to 

child(ren) and is therefore an important issue in the farm life cycle (Calus et al., 2008). The 

concept of large scale greenhouses, ranging up to 20 ha and more, clustered in a form of 

cooperation deviates quite drastically from the traditional family-owned greenhouse business. 

Also the fact that the development of greenhouse clusters is initiated by property developers, is 

hard to accept for a lot of respondents. The involvement of property developers breaks the farm 

life cycle of succession from parent to child and therefore breaks with an important part of 

tradition. 

“The question is whether we want mega sized greenhouses in such a cluster? Maybe it is better to 

group a few family businesses in such a park. In this way we can offer them scale advantages large 

companies have anyway.” (Agricultural Policy Department, province level) 

“The fact that there is a property developer involved makes people presume that other developments 

and constructions will follow.” (Farmer’s Union) 

Resistance to change

A lot of concern was expressed about the fact that greenhouse holdings mainly 

 and a conservative attitude was mentioned by a majority of the 

respondents as one of the defining factors for the opposition against greenhouse clusters. This 

general resistance to change can also be related to the value of tradition. Respondents stress 

that they especially experience that policy makers have a very conservative attitude. 

employ 

immigrants. A lot of rural communities are not used to the presence of foreigners and therefore 

have a certain anxiety about them. This fear can be related to the value of ‘security’. Schwartz 
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(1994) describes security as ‘safety, harmony and stability of society, of relationships and of 

self’. 

Talking about an area where there is a concentration of large greenhouses: “Neighbours and local 

people call it the Congo-street.” (horticulturist) 

The category of the initiator of the project can also be related to this value of security. In 

addition to the resistance to property developers, people seem to be very concerned when the 

initiator of a project is from the Netherlands. There is some sort of fear that the immigration of 

Dutch people in the border regions will cause a destabilisation of local society and of the 

market. 

“There should be instruments to back up Flemish initiators and to keep off Dutch initiators, people 

don’t want Dutchmen to come over here, there would be a lot less resistance if it were Flemish 

developers.” (civil servants of a border municipality) 

Finally, there is the question of sustainable energy use

A first group of categories is related to the specific location of the project. These categories 

handle the specific consequences that the development of a greenhouse park will have on its 

surroundings. First of all, there are numerous issues linked to  the ‘

. Respondents often referred to the 

‘massive’ energy use of greenhouses, questioning whether horticulturists use energy in a 

responsible way. This concern can be linked to the value of ‘universalism’: ‘understanding, 

appreciation, tolerance and protection for the welfare of all people and for nature’ (Schwartz, 

1994). 

“Greenhouses may produce energy but they also use massive amounts of energy. In advertisement 

campaigns the government tells us to use low-energy light bulbs, but if we go out at night we see 

these greenhouses that give light as if they were the sun.” (local politician) 

Besides these categories that we have related to broader societal values (and that most 

probably would also play a role in the acceptance of other major landscape changes) we were 

also able to discern three groups of categories that are specifically connected to the construction 

of large greenhouses: location and market related categories and structural difficulties.  

nuisance and pollution’ that 

can be caused by the construction of such a park. Examples are air and water pollution, sound 

and visual pollution, traffic problems, loss of open space etc. It is important to notice that we are 
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talking about the perception and feelings people have towards such a park. Some of the fears of 

nuisance and pollution are justified and others mainly stem from urban legends. But the 

pertinence of these fears and worries does not make them less real or urgent. Therefore we 

decided to place them all in the same category. 

“Some of these horticulturists heat with heavy fuels or with wood residues. People are concerned 

about the air quality…. More and more people are also concerned about the visual aspects. If you are 

used to having a sight on pastures and cows and suddenly there is a  glass wall in front of you… that 

is a big change...” (environmental organisation) 

A second category that was placed under the group of location is ‘space’. This category involves 

everything that has to do with the use, ownership and cost of land on the one hand and all 

possible tensions, conflicts and worries that result out of it on the other hand. One of the most 

brisk discussions surrounding the category ‘space’ is the impact the development of a 

greenhouse park will have on land prices. Especially farmers are worried about a substantial 

increase in land prices, making it impossible for them to purchase additional land if they want to 

expand their production area.  

“These large clusters have nothing to do with agriculture, this is industry in which food is produced. 

The only reason why it has to be agriculture, is because agricultural land costs nothing. By these 

developments the price of agricultural land will become gigantic. Land speculation will be a certain 

result.” (Agricultural Policy Department, province level) 

Besides the consequences for a specific location there is also an important concern about the 

effects the development of large scale greenhouses will have on the market of the products 

grown in them. Smaller greenhouse owners are worried about this evolution. They fear that it 

will be impossible for them to compete with these clusters, especially if the production cost is 

lowered by the use of cogeneration. Smaller companies are also anxious for the clusters to step 

out of the auction circuit and contact buyers themselves, which might allow them to influence 

prices. Smaller horticulturists also fear that the development of clusters will become the 

standard against which their performance (e.g. energy efficiency, use of pesticides, use of 

nutrients,…) will be measured. These elements play an important role in the attitude a part of 

the greenhouse sector has towards clustering, causing disagreements and divisions within the 

sector itself. This obviously is not very favourable for the general public attitude towards 

greenhouse clusters. 
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“People are very scared these clusters will cause a disruption of the market. The majority of the 

production will then be realised by one or a few companies. These clusters will surely compromise 

the viability of small family-owned greenhouses.” (Agricultural Policy Department) 

Besides categories related to values, location or market we can discern some categories that 

have to do with the structural difficulties people are faced with when they try to develop a 

greenhouse cluster. First of all there is a lot of frustration about the policy level at which permits 

are granted. Currently, it is the municipalities who are responsible for the final decision on the 

proposed project. A majority of the respondents feels that this is not the appropriate level to 

take the final decision in projects of such a scale. They state that local politicians often have a 

good relationship with their residents and rely on them for electoral purposes. Therefore they 

are not very likely to approve projects of such scale. Furthermore, debates concerning the 

construction of large scale greenhouses are often emotionally loaded and it is hard for local 

politicians to take an objective stance in such a discussion. Local policy is also often reproached 

because of  a lack of vision and structure, because it is too dependent on the goodwill and 

capability of individuals (civil servants, mayors, etc.).  

“It is necessary that people at a higher policy level have the guts to take a decision. The local level is 

way too close to the people, there is too much emotion involved to make good decisions.” (Farmer’s 

union) 

When the municipality rejects the application for the construction of a new greenhouse, an 

appeal can be lodged against this decision. This appeal has to be handled at the provincial level 

and eventually at the Flemish level. This is a very time-consuming process and horticulturists 

complain that their application is already out-dated and old-fashioned before it can even be 

realised. They also blame the government for deliberately stretching this decision procedure so 

that they would be discouraged and eventually give up. Decision makers are also reproached an 

inadequate communication

The combination of the negative public attitude and structural difficulties within the planning 

process add to the fact that until today not a single development has been realised in Flanders. 

 with a lack of accurate information, which strengthens the negative 

public attitude towards greenhouse clusters. 

“The project in ‘X’ is a question of political power. It was initiated by the government and no matter 

what: it has to be realised. …. If you take citizens seriously you have to involve them in the planning 

process. Policy has to change entirely. We should evolve to a system of ‘governance’ where we try to 

find solutions together with citizens.” (Agricultural Policy Department) 
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6.5. DISCUSSION AND CONCLUSION 

The theoretical scheme gives us insight in the reasons and underlying motives of public 

resistance against the development of greenhouse clusters. Based on this scheme we can 

immediately see that there is no monocausal relationship between one specific factor and the 

public attitude. First of all some of our societal values provide a basis for scepticism against 

these large constructions. Additionally there are several factors (location related and market 

related) that contribute to the increase of perceived threat of greenhouse clusters. As van de 

Berg and Vlek (1998) state this perceived threat causes an intensification of the public 

resistance. In addition to a negative public attitude there are also some structural difficulties 

within the planning process that hamper the realisation of greenhouse clusters. The scheme 

clearly shows that these structural difficulties are not isolated. There is definitely an interaction 

between the public attitude and these more practical problems. For example: one of the main 

reasons planning procedures take so much time is because there is always some sort of public 

objection against the proposed plans. On the other hand, inadequate communication and time-

consuming planning procedures add to the general negative attitude held by the public towards 

these developments. 

The theoretical scheme gives us an idea of the complexity of the problem.  Clearly, there is more 

to the resistance than the fear for nuisance alone. Oversimplifying the problem by stating that 

the reasons for protest solely stem out of the NIMBY effect (and can thus be disregarded) 

(Wolsink, 1994) can be countered by the results of this research. It would also be an 

oversimplification to explain all the resistance against greenhouse clusters with aesthetic 

arguments as Brittan (2001) and Woods (2003) have done for the case of windfarms: “most 

opposition is essentially aesthetic in character, grounded in the sharp separation between nature 

and technology, expressed in the thought that wind turbines and solar panels in the landscape are 

ugly.” (Brittan, 2001). The theoretical scheme establishes that in the case of greenhouse 

clusters, there are numerous concerns beyond the visual pollution they can cause.  

Because we now have an enhanced understanding of the problems the development of 

greenhouse clusters are faced with, we can also provide a meaningful guide for action (Strauss 

and Corbin, 1998). Based on the theoretical scheme, the data retrieved from the interviews and 

previous research (chapter 5) we propose policy guidelines in three major domains: location, 

market and structural difficulties.  
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Frick et al. (1995) found that the general knowledge of agriculture in the U.S.A. is rather limited. 

This lack of knowledge can result in faulty perceptions about agricultural practices. Based on 

our research we found that there is a lot of anxiety about the nuisance and pollution caused by 

large scale greenhouses. Badgery-Parker (2005) finds that these environmental concerns are 

most effectively addressed by encouraging the adoption of better practices and technologies. 

The agricultural sector in recent years has already made a lot of efforts in order to reduce 

pollution and nuisance originating from their activities. The European Common Agricultural 

Policy (CAP) for example pays a lot of attention to environmental concerns (European 

Commission, 2004). For the formation of the public attitude however, continuing attention for 

the adoption of best design and best management practices is crucial (Badgery-Parker, 2005). If 

the greenhouse sector is able to disprove some of the prevalent perceptions on pollution and 

nuisance, it might be able to reduce some of the perceived threats that stem from location 

related categories. On the other hand a clear delineation of the areas destined for greenhouse 

clusters could prevent misunderstandings and fears of the other land users in the area.  

As are other agricultural sectors, the greenhouse sector is confronted with an increase in scale. 

This is accompanied by structural changes, increasing capital requirements and low expected 

rates of return (Calus et al., 2008; Gale, 2003). It is therefore understandable that smaller 

businesses have a certain anxiety towards this evolution. They fear that the market will be 

disrupted, that they will not be able to keep the pace and that eventually, they will have to stop 

their business. Some horticulturists with a smaller business therefore have a negative attitude 

towards large scale greenhouse clusters. A continuation of the existing “Three Track Policy” 

(driesporenbeleid) can help alter this negative attitude. In this Three Track Policy the 

government actively follows three tracks to stimulate the greenhouse sector. A first track 

focuses on the development of greenhouse clusters. In a second track macro-zones, with a 

existing high concentration of greenhouses, are delineated. Within these zones the permit 

procedure is more flexible than in other regions in Flanders, thus offering smaller businesses a 

chance to expand. The third and final track offers guidelines to all Flemish municipalities on 

how to handle a request to develop a new greenhouse. In this way the government aims to 

obtain a uniformity in the procedure of granting permits for greenhouses in all Flemish 

municipalities. 

Besides this Three Track Policy, an explicit communication about the provisions within such a 

cluster area could diminish some of the concerns of smaller businesses. 
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It is the opinion of a majority of the respondents that a lot of the structural difficulties could be 

solved if the initiator of the development of a greenhouse cluster would start a participatory 

planning process. Acland (2007) defines participation as: ‘a process in which stakeholders have 

some control of the process, the agenda and the decisions.’ By giving the stakeholders a say in the 

process, they will not feel deprived of control over what happens in their own environment and 

will be less likely to have negative reactions towards the suggested plans (Sell and Zube, 1986; 

Winkel, 1981). On the other hand several authors (McGuirk, 2001; Phelps and Tewdwr-Jones, 

2000; Wolsink, 2003) have pinpointed that there is no guarantee that a collaborative-planning 

process will create consensus if there is no coalition that has the power to exclude actors who 

hold different beliefs. Gibbs (2000) acknowledges the fact that the outcome might be unsure, 

but states that a participatory process is more likely to evoke creativity and is for that reason 

crucial to ecological modernisation and sustainable development. If however, in the planning 

stage a consensus is reached, a participatory approach can be a way to by-pass the problem of 

the decision level. A suggested course of action for the Flemish government is to mandate each 

of the five Flemish provinces to initiate a participatory process to search and delineate a zone 

for the development of a greenhouse cluster. If the involved municipalities take part in the 

process and a consensus is found, it is very likely that at the end of the process the 

municipalities will grant the permit without further ado. The idea of involving this kind of 

research in a participatory planning process is further elaborated in chapter 7. In the province 

of Antwerp such a process was started and resulted in a coordinating plan with a vision for all 

greenhouse developments in the region (Provincie Antwerpen, 2008).  

A general observation is that the government and the greenhouse sector itself are reproached a 

lack of communication. Professional and clear-cut communication and information could 

counter a lot of the biases greenhouse owners have to struggle with. 

As suggested by several authors (Brandenburg and Carrol, 1995; Van Eetvelde and Antrop, 

2004; Wagner and Gobster, 2007) this research confirms the fact that a qualitative research 

approach can contribute valuable information on the perception of a planned landscape change. 

The cognitive approach not only provides us with information on the aesthetic aspects of 

landscape perception but it also focuses on the cognitive and affective aspects of perception. 

The resulting theoretical scheme gives a better insight in the factors that determine the public 

attitude and it also enhances the understanding of the complexity of the situation. This 

knowledge and insight provides policy makers with detailed information on the stance different 

stakeholders have towards the development, enabling them to anticipate certain problems. It is 
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therefore our belief that the use of a grounded theory approach could have an important added 

value in a spatial planning context. 
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CHAPTER 7 

REFLECTIONS ON THE USE OF LANDSCAPE PERCEPTION 
RESEARCH IN A POLICY CONTEXT 

 

Figure 7.1. Chapter7 within the outline of the major research steps in this dissertation  

 

7.1. INTRODUCTION 

Throughout this dissertation three different approaches towards landscape perception research 

were elaborated. Each of these methods was developed and validated by means of a specific 

case study, but the resulting methodologies can also be applied in other contexts and used as 

decision support tools in land use policies. At several points in our research, policy guidelines 

were formulated ranging from general recommendations to precise and concrete tips. In the 

following paragraphs we give an overview of the added value of the methods on the one hand, 

and the practical policy advice that is interweaved in this dissertation on the other hand. After 

discussing each of the three research methods separately we elaborate the idea of using the 

three methods in combination, since we believe that the use of these three methods as the 

cornerstones of a participatory planning process is a reasoning worth exploring.  
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7.2. TO WHICH EXTENT CAN LANDSCAPE PERCEPTION RESEARCH 
METHODS BE APPLIED IN A POLICY CONTEXT? 

7.2.1. POLICY USE OF THE PSYCHOPHYSICAL APPROACH 

In the first part of our research (chapter 4) we developed a psychophysical method based on a 

photo-survey. This method was applied to the (idyllic landscape of the) Pajottenland region. 

Although this research had an experimental character and the conclusions cannot be 

extrapolated to the rest of Flanders without further questioning, we do think this was a 

successful attempt to quantify landscape perception in Flanders. With this kind of research we 

can indeed ‘measure’ the differences in landscape perception between different users of the 

countryside. In the Flemish context, where space is scarce and different users lay claim to the 

countryside it is important for policy makers to identify the topics and functions for which 

differences in opinion and tensions might exist. Only by getting insight into these different 

opinions  will policy makers be able to anticipate potential problems. Besides this general use of 

the method we can also distinguish more concrete and practical uses of the psychophysical 

approach. 

Farmers can participate in Agri Environmental Agreements through which they receive a 

financial retribution in return for certain landscape services such as the maintenance of 

hedgerows, small landscape elements etc. (chapter 2). Before constructing schemes and 

instruments to stimulate such green services it is essential that the public expectations and the 

perceptions within the farming community can be matched. If not, these schemes, partly 

constructed to respond to the society’s concern about the relationship between agriculture and 

the environment, overleap their own objective. A psychophysical approach with an extensive 

picture survey can provide statistical information on how different societal groups perceive the 

Agri Environmental Agreements. This information could help policy makers to develop even 

more targeted measures that please both the farming community and other users of the 

countryside.  

The results of this research also provide a number of more detailed findings that may prove to 

be useful in a policy context. First of all we noticed that landscape experts, country-dwellers and 

farmers have a different perception of rural landscapes. Nevertheless it is the expert group that 

develops the landscape planning strategies for a certain region. Therefore, it is important that 

these experts are aware of their own biased opinion and adapt their designs in order to avoid 

that their choices are rejected by the residents of the area. International research however 
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(Strumse, 1996) has shown that this is often not the case, and that experts do not realize they 

have a different opinion when suggesting policy measures for a certain area.  

A second finding of this study that could be of concrete use to policy makers is that the growing 

need for recreation in the countryside may cause tensions between different user groups of the 

countryside. The results of our picture survey showed a larger disagreement between the 

suitability of rural landscapes for recreation than for nature development. This is also a trend 

that policy makers should bear in mind when developing plans for rural areas. 

This method can thus be used for several purposes. First of all it is appropriate to get a general 

understanding of the differences in perception between different users of the countryside and 

the tensions to which these differences might lead. Furthermore, it can also be used to get a 

detailed understanding of the acceptance of a certain policy instrument (such as the Agri 

Environmental Agreements) or plan.  

 

7.2.2. POLICY USE OF THE EXPERT-BASED METHOD 

Using an expert-based method (chapter 5) we tried to objectify the visual impact of a large-

scaled building in the countryside, such as a greenhouse. This approach probably has the 

greatest potential for use in an everyday policy context of all three methods. First of all the 

extensive landscape description that is made in the first phase of the research can provide a 

deeper insight into the landscape situation of the planning area. The result of this information is 

a set of guidelines to better integrate the greenhouse into its surrounding landscape. Policy 

makers can take these guidelines into consideration and they should be able to develop several 

scenarios that already take into account the landscape situation. Once these scenarios are 

developed, a GIS-based visibility analysis allows to objectively compare the visual impact of 

each of these scenarios. Finally, mitigating measures as they are often proposed in a landscape 

design plan can get an ex-ante evaluation. In this way it will be possible to predict the reduction 

in the visual impact of a greenhouse before the actual investment is made. This allows 

greenhouse holders and policy makers to carefully consider and compare the effect of the 

proposed mitigating measures (such as plantations). 

The expert-based method as it is proposed can provide policy makers with concrete and 

practical information for their countryside development plans. This method should also be used 
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as a communication instrument. As Al-Kodmany (1999) and Bacic et al. (2006) state that the 

spatial visualisation of different scenarios using GIS can cause a major shift in the understanding 

and perception of an environmental problem. In this respect the method can be used as an aid to 

start the dialogue between the different stakeholders involved in the development of such a 

project.  

 

7.2.3. THE COGNITIVE METHOD 

With this third method (chapter 6), we approached landscape perception from a cognitive point 

of view in which affective and cognitive aspects play an important role. This method reaches 

beyond visual landscape perception and involves all aspects of experiencing a landscape. This 

approach deviates quite far from traditional landscape perception research and uses grounded 

theory, which is a sociological research method (Glaser and Strauss, 1967). The cognitive 

approach can have a high added value also in a policy context. Such a cognitive approach allows 

us to get a deeper understanding of the perception of a major landscape change (in this case the 

development of greenhouse clusters). Only a thorough understanding of the stance of the 

involved parties can help solve the tensions between these groups and diminish public 

resistance against large-scale developments. Besides this general remark we would like to focus 

on the specific information that was obtained by this method for the case of greenhouse 

clusters. Some concrete policy advice resulted out of this study: 

• A continuing effort of the greenhouse sector to adopt best design and management practices 

is crucial to alter the existing (negative) public attitude towards greenhouse clusters. 

• A clear delineation of the areas reserved for the development of greenhouse clusters can 

remove much of the confusion and anxiety that exists around the subject. 

• A continuation of the ‘Three Track Policy’ (chapter 6) is essential to suppress conflicts 

within the greenhouse sector itself. 

• Initiators of the development of a greenhouse cluster should conduct a participatory 

planning process to determine the most suitable location and to lessen the worries of 

neighbours and other stakeholders 
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• A clear and sound communication from both the government and the sector could alter the 

negative image of the development of clusters and reduce the existing anxiety within 

society. 

 

7.2.4. WHICH OUT OF THE THREE? 

As described in the previous paragraphs, throughout this entire research we paid a lot of 

attention to the usefulness of each of the methods in an everyday policy context. We believe that 

depending on the specifics of the situation, each of these three methods could be useful and 

could provide concrete and practical information for policy makers. However, after developing, 

applying and validating these three methods, we are also convinced that the methods have even 

greater added value if they are used in combination. 

In the following paragraphs we therefore elaborate on the idea of using landscape perception 

and landscape perception research as the cornerstones of a participatory planning process. This 

closely relates to the idea of Selman (2006) who proposes to use landscape as an integrative 

framework for landscape planning. Although the idea of landscape as an integrated, unifying 

concept is recognised by certain landscape planners, in daily planning practice the sectoral 

planning of agriculture, city growth, environment, industry, nature, recreation, infrastructure, 

etc. still prevails (Mansfeld, 2003). All these sectors continually compete for influence and space 

in the countryside. Since areas cannot be enlarged, more and more functions must be integrated 

simultaneously in a given landscape. These challenging developments call for system 

innovations (Tress, et al. 2003). System innovations can be considered as innovations that 

radically change the interactions between the enterprises, organisations and individuals 

involved (Rotmans 2003).  

In the following paragraphs we reflect on how the use of landscape perception as an integrative 

framework in a participatory planning process could contribute to these system innovations on 

the organisational level. Before exploring this path however, we first elaborate on the 

characteristics of a participatory planning process.  
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7.3. PARTICIPATORY LANDSCAPE PLANNING PROCESSES  

Several recent studies (Glover et al., 2008; Golobič and Marušič, 2007; Höppner et al., 2007; 

Prager and Nagel, 2008; Bruges and Smith, 2008; Kasemir, et al., 2003) have emphasised the 

importance of understanding stakeholder values as a crucial factor for the success of land-use 

planning and landscape planning processes. These authors believe that a participatory approach 

is the only way to overcome barriers in communication and to enhance cooperation between 

individuals and stakeholders. To be able to develop interesting planning scenarios, it is essential 

to involve information on current values in society, which can best be provided by the residents 

themselves. This ‘lay knowledge’ which has in the past often been regarded as inferior and 

irrelevant, due to its apparently subjective, controversial, and unstructured nature, is now seen 

as an essential input (Golobič and Marušič, 2007). Buchecker et al. (2003) go even further and 

give three reasons why they believe that participatory processes are indispensable for the 

development of sustainable ‘everyday’ landscapes. First, the process of participating in itself 

satisfies the need to be involved. Second, due to improvements through participation, the 

everyday landscape satisfies the needs of the residents better and thus counteracts the 

tendency of the residents to spend their leisure time away from it. And third, direct 

participation stimulates the sense of responsibility of the residents for their living space, which 

is in itself the key to sustainable development. Thus, in numerous countries, participatory 

approaches have been generally recognised as a tool to ensure the incorporation of interests 

involved at all levels (European Commission, 2001).  

Although the importance of a participatory style of planning is widely recognised, it has not 

always been integrated in planning processes with equal success (Golobič and Marušič, 2007). A 

majority of the land-use planning processes remain expert-driven with decisions reflecting a 

top-down approach that favours the preferences of professional planners, policy makers and 

economic interests (Glover et al., 2008). In complex planning tasks in particular, such as land-

use planning at either the regional or local level, public involvement is seldom extended beyond 

the public display of the plans and public hearings (Tewdwr-Jones and Thomas, 1998; Steiner, 

1999; Höppner et al., 2007). These hearings are often positioned at the very end of the process; 

the public is faced with one final predetermined proposal and with little or no insight into 

alternative decision options within the planning process. People are thus deprived of the 

opportunity to contribute effectively and creatively to decisions about their own future. They 

can only agree to or oppose the proposed solution, and thus opposition often becomes the only 

way to show their disagreement with  a process from which they were effectively excluded 

(Golobič and Marušič, 2007). 
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As a result, chances for true participation are often limited or participation techniques are 

incorrectly implemented in practice. An additional problem is that engagement techniques are 

still in their infancies and land-use planners are struggling for tools to facilitate the dialogue on 

public values related to landscape change (Glover et al., 2008). Golobič and Marušič (2007) as 

well as Glover et al. (2008) and Buchecker et al. (2003) stress that there is specifically a lack of 

methods that provide an adequate interface and balance between democratic decision making 

and scientific expertise. 

 

7.3.1. A TWIN TRACK APPROACH 

It is on this subtle interplay between relatively technical and relatively political types of work 

that we focus in the next paragraphs. Based on the recognition of these parallel and 

interdependent streams of work Friend and Hickling (2004) developed a ‘twin track approach’, 

with a technical track and a policy track, to organize and guide participative processes. Three 

main elements are distinguished within this twin track approach: 

• The work in the technical stream involves managing the complexity of the issues, so as to 

develop confidence in the quality of the results. 

• The work in the policy stream involves managing the conflicting positions of those involved, 

so as to develop commitment to the results. 

• The interface of these two streams is essential as it is at this interface that the all-important 

process of consensus-building takes place. 

Most conventional planning projects begin with a series of technical stages leading to the 

production of a proposal, for example a plan. After this proposal has been technically perfect as 

possible, work begins in a series of political stages aimed at developing commitment for the 

proposal. In such a scenario, the two types of work may run in parallel only for a short while 

(Figure 7.2).  
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Figure 7.2. Conventional approach towards a participative planning process (Source: Friend and Hickling, 

2004) 

To increase the duration of the interface between these two work-flows, it is essential that both 

types of work start as early as possible in the life cycle of a project. In this way the length of the 

interface is extended significantly. Figure 7.2 shows the structure of this so-called ‘twin-track 

approach’ towards a participative planning process, in which the technical and policy work 

occur simultaneously. 

 

Figure 7.3. Twin-track approach towards a participative planning process (Source: Friend and Hickling, 

2004) 

The fundamental relationship between the policy work and the technical work within this twin-

track approach is illustrated by Figure 7.4. This diagram recognizes that each stage of policy 

work rarely follows a linear logic. Each policy stage is shown as a cycle, involving inputs not 

only from previous cycles but also from the technical work. The outputs of each policy cycle can 

then again be used as inputs for the technical work and for following policy work stages. This 
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model has become known as the political-technical U-loop (Friend and Hickling, 2004) and 

stresses the indispensable interaction between the policy and technical streams of work. 

 

Figure 7.4. Diagram illustrating the political-technical U-loop of a participative planning process (Source: 

Friend and Hickling, 2004) 

Subsequently the progression of a project can be viewed in terms of a succession of linked U-

loops. Within the succession of these loops, the nature of the work to be done at the policy-

technical interface changes, as well as the nature of the work within each of the policy and 

technical streams. The purpose of formalising the course of a project in this manner, is to enable 

all those involved to keep track of what is going on at any given time. In practice however, more 

than one form of work is usually in progress at any particular time.  

This idea of a twin-track approach closely correlates to the three-track approach Van Den 

Broeck (2004) proposes to structure the urban planning process. In this approach three tracks 

are distinguished. The technical work is split into two separate tracks. The first track is a 

working track that leads to a long-term vision. In the second track everyday problems are dealt 

with, conflicts are resolved and trust is created by solving problems. Finally, the third track 

corresponds to the policy track of Friend and Hickling (2004) and is meant to engage different 

actors in the co-production, planning and decision making. Just as in the two-track process, Van 
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Den Broeck (2004) stresses that the proposed process should certainly not be considered as a 

linear process. 

 

7.3.2. LANDSCAPE PERCEPTION AND LANDSCAPE PERCEPTION RESEARCH AS AN 

INTEGRATIVE FRAMEWORK FOR A PARTICIPATIVE PLANNING PROCESS 

The previous paragraphs clarified the crucial constituent elements of a participatory planning 

process. It is however impossible to draw up an exact guideline on how such a process should 

be constructed for it to be successful. As Koontz et al. (2003) state there is a wide variety of 

possible planning processes. This variety should be considered to be an asset as it offers the 

possibility for different stakeholder groups to tailor the process according to their own specific 

circumstances. For example, in the case of a major landscape change (such as the development 

of a greenhouse cluster) the developed landscape perception research methods could be used as 

an integrative framework to structure the participatory planning process. In this respect 

landscape is considered to be far more than just another ‘sectoral interest’. Like Selman (2006) 

we see the landscape as a holistic entity in which natural and human processes merge and 

where economic, ecological and social objectives can be balanced in the pursuit of sustainable 

development. Instead of being a sector in itself landscape is thus considered as the place where 

all sectoral interests meet and need to come to a consensus. In the following paragraphs we will 

explore the possibility of using landscape perception as a means for starting the dialogue 

between stakeholders and eventually as a means for reaching consensus.  

It is therefore not our intention to propose a strict guidebook that outlines the only possible 

trajectory for a participatory process. We merely want to offer a flexible instrument that can be 

used next to, or in combination with other possible ways of organising a collaborative planning 

process on landscape change and natural resource management (a.o. Rose and Sullfling, 2001; 

Janssen et al., 2006; Prager and Nagel, 2008, Koontz, 2003). 

The primary inputs in the early stages of a participatory planning process mainly come from the 

policy track (Friend and Hickling, 2004). Only by understanding stakeholder values, knowledge, 

experience and visions, will we be able to develop community-based and community-supported 

Defining the PIN-code of the stakeholders starting from a cognitive landscape perception 

research method 
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plans for landscape change (Glover et al., 2008). The cognitive approach as described in chapter 

6 can be used to get an intricate understanding of these values, knowledge, experience and 

visions. As stated by several authors (Glover et al., 2008; Friend and Hickling, 2004; Golobič and 

Marušič, 2007; Höppner et al., 2007, etc.) this information is an essential input to start a 

successful participative process. The cognitive landscape perception research method, based on 

grounded theory, offers a well-described procedure to gather and analyse this basic 

information. During our research on the public attitude towards greenhouse clusters we learned 

that landscape perception is an ideal starting point for an in-depth interview. Each interview 

was started with some questions on the visual implications the development of a greenhouse 

would have on its surrounding landscape. From there on, stakeholders drew all possible other 

effects and implications into the conversation, ranging from the employment of foreigners to the 

sustainable use of energy. In our opinion, during this research landscape proved to be a 

powerful means of communication about a complex spatial change. 

By showing interest in the point of view of all involved parties we are actively working on the 

development of commitment to the results. An additional advantage of this approach is the fact 

that the one-to-one interviews can lay the foundations for an ongoing relationship (Acland, 

2007). In conclusion this method can be situated in the policy workflow of the process (Figure 

7.5). 
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Figure 7.5. Landscape assessment methods as an integrative framework for a participative planning process 

Based on the results of these interviews we are able to make a ‘profile’ of the involved parties. 

This profile is often referred to as the PIN-code of the stakeholder (Owen et al., 2000). This 

means that we have to determine the Position, Interests and Needs of each stakeholder. Each 

stakeholder takes on a position in the debate. This is the ‘public’ stance a certain stakeholder or 

party represents; it encompasses the claims, assertions, demands or offers made in a 

negotiation (Fisher and Ertel, 1995). In other words, it is the position a stakeholder takes 

towards the outside world. Interests are the desires, hopes, emotions and fears of the 

stakeholders and can be seen as anything the negotiator cares about (Fisher and Ertel, 1995). 

Needs are a unique group of interests that are non-negotiable. They may include security, 

individual and group identity, social justice, dignity, well-being, happiness etc. (Burton, 1987; 

Fisher, 1997; Rubin et al., 1994). The difference between interests and needs is not always 

immediately obvious, but it can be explained by the following example. Interests are things that 

please people if they are present; needs are necessary things and their absence causes harm. The 

reason for determining this PIN-code of stakeholders is that it is possible that, even if at first 

sight different parties have completely opposing positions, they do have some interests or needs 

in common on a deeper level (Friend and Hickling, 2004). On the other hand it is also possible 

that certain stakeholders seemingly agree, but turn out to represent other interest and needs in 
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the end. In-depth interviews in which attention is paid to cognitive and affective aspects 

concerning the landscape change are a way of gathering the information needed to make up 

such stakeholder profiles. Depending on the specifics of the project additional topics can be 

discussed in the interview. Processing this data is the work of involved experts and can thus be 

considered as a part of the technical workflow. Insight into this PIN-code of the stakeholders is 

essential for preparing the first stakeholder meeting. By understanding the positions, interests 

and needs of the stakeholders we are able to anticipate on certain tensions or discover possible 

paths for reaching a consensus. 

First stakeholder dialogue  

Once we have a clear view on the positions, interests and needs of the stakeholders we can 

bring them together for a first so-called stakeholders dialogue (Figure 7.5). Hemmati (2002) 

states that ‘in a dialogue of stakeholders, representatives not only state their views but listen to 

each other’s views for the purpose of developing mutual understanding, including each other’s 

value-base, interests, goals and concerns. Dialogue requires the willing participation of all 

participants’. These meetings also provide the opportunity to bring together people of both 

policy and technical roles. In the first stakeholder dialogue it is the objective to propose several 

possible scenarios for the landscape change. By including all stakeholders within this process of 

scenario building, it is possible to evoke a creativity that otherwise could not be achieved 

(Gibbs, 2000). Depending on the project at hand, scenarios can range from different locations, 

over different ways of integrating the project into the existing landscape to different mitigating 

measures or alternative land-use suggestions. Here again we propose to focus on landscape and 

landscape perception when formulating the different scenarios. In agreement with Selman 

(2006) we state that landscape has a peculiar capacity for facilitating transdisciplinary 

discourse. In this stakeholder dialogue people with a diverse background and expertise will be 

gathered and need to find a way to communicate. Landscape and landscape perception can 

provide them with a common language that even non-technically skilled people can speak. Once 

the different scenarios have been discussed and decided upon, we shift back to the technical 

work stream.  

At this stage the proposed scenarios can be elaborated at a technical level and the feasibility of 

each scenario can be evaluated (Figure 7.5). This evaluation should take place at different levels: 

the cost-effectiveness, environmental impact, mobility aspects, social implications, etc. should 

Elaboration of the proposed scenarios based on the expert approach 
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all be taken into consideration. One of the aspects that calls for special attention at this stage of 

the process is the visual impact of the project. To assess this impact the expert-based landscape 

assessment method, as described in chapter 5, can be applied. Although each of the other 

technical aspects of the project are of an equal importance, the visual impact of the project can 

be an ideal starting point for further debate, given that visual impact is easy to understand for 

all involved parties. Everybody can enter a debate on the visual quality of their surroundings, 

whereas not everybody can make a valuable contribution about difficult technical details of a 

certain project. Within the stakeholder dialogue endless debates on technical details should 

therefore be avoided.  Especially since Höppner et al. (2007) found that a feeling of not being 

competent enough to contribute to the discussion of a complex issue may lower the intention to 

participate. Furthermore the use of such a quantitative method can structure and visualize the 

issue under discussion and it allows for close scrutiny of the different scenarios and therefore 

increases the transparency and efficiency of the decision-making process (Prager and Nagel, 

2008).  

The second stakeholder dialogue 

At a second stakeholder dialogue the results of the technical analysis are discussed (Figure 7.5). 

As mentioned before the visual impact of the project can be a good starting point for the debate, 

as most aspects of a project tend to have some sort of visual or spatial implication. Additionally, 

maps giving a spatial visualization of the proposed scenarios form a powerful communication 

instrument (Al Kodmany, 1999; Basic et al., 2006; Tress and Tress, 2003) and can serve as an 

input for the second discussion. At this point the objective of the stakeholder dialogue is to 

prioritise and eventually elaborate one scenario. Stakeholders should thus come to some sort of 

consensus. If this is not the case, additional loops of scenario proposals and technical analysis 

can be built into the process. Once all parties have come to a consensus and a particular 

scenario has been chosen, another shift to the technical stream can be made.  

At this point in the planning process it might be useful to enable a more wide population to give 

their opinion on the planned change (Golobič and Marušič, 2007). A photo-survey based on the 

psychophysical approach that is described in Chapter 4 can be used to reach the community that 

is affected by the proposed plans (Figure 7.5). It is after all important that not only the 

interested and eligible public (that is most likely to participate in the strategic discussions) is 

consulted in the overall process (Healey, 1996; Kammeier, 1998). In this survey (simulated) 

Simulation of the chosen scenario and picture survey based on a psychophysical approach 
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pictures of the proposed landscape change can be used to get an idea of the overall perception 

of the project. By working with a picture survey, here again landscape perception forms the 

means of communicating about the planned change. Depending on the project the questionnaire 

can be adjusted and more specific questions on the project can be asked. Besides involving a 

broader public, working with a survey also proved to be a good way to disseminate information 

and to inform people about the intentions of local authorities to develop a certain project 

(Golobič and Marušič, 2007).  

7.4. CONCLUSION  

Third stakeholder dialogue 

In a following policy stage the results of the survey can be discussed in another stakeholder 

dialogue (Figure 7.5). If necessary adjustments can be made based on the reactions to the 

picture-survey. If a consensus is reached, it is now up to the policy makers to make a final 

decision on the project and the specifics of its implementation.  

 

As Glover et al. (2008) mention, engagement techniques are still in their infancies and planners 

are struggling for tools to facilitate participative processes. There is specifically a lack of 

adequate methods that find a balance between democratic decision making and scientific 

expertise (Glover et al., 2008; Golobič and Marušič, 2007). By using a twin-track approach 

(Friend and Hickling, 2004) we believe our proposed blueprint for a participative process 

contributes to the desired balance between technical and policy work.  

The idea of using landscape research in a participatory planning process is not new and some 

studies have explored the usability of landscape research techniques such as scenario 

visualisation, GIS, landscape narratives, etc. in participatory planning processes (Glover et al., 

2008; Tress and Tress, 2003; Armstrong and Densham, 2008; Jankowski, 2008). These studies 

however often make the same mistakes they hold against the current planning practice: their 

methods do not offer the possibility for a truly participatory approach. Real participation 

implies that stakeholders have some control over the process, the agenda and the decisions 

made in the process. In a true participative process stakeholders are not only consulted but 

truly involved and this at several stages throughout the entire process (Acland, 2007). 
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Tress and Tress (2003) for example use photorealistic visualisations to question a group of 

stakeholders in a survey. Although the use of this technique is valuable in a planning context, 

the stakeholders can only comment on and give their preference for pre-designed scenarios. 

Their input is not taken into account to develop the scenarios and therefore in our opinion, this 

technique is not truly a participatory one. Armstrong and Dengham (2008) explore the use of 

GIS and the possibility of creating maps that depict the level of agreement that exists on the 

alternative solutions of a problem. Here again, although this is undeniably an interesting tool to 

use in a planning process, it does not permit stakeholders to develop their own plans, it merely 

gives them the opportunity to comment on the existing plans. Glover et al. (2008) use the 

qualitative technique of landscape narratives to situate a landscape change process in the social 

meanings relevant to a community. The major objective of this approach is however to serve as 

a preparation for an agency’s planning process and it does not give stakeholders a voice in the 

actual planning process itself. Using participatory GIS in a planning process shows promising 

results in truly involving stakeholders in an active way in the planning process. In this context 

GIS is considered as a tool for helping stakeholders to become more involved in managing their 

own ‘backyard’ (Jankowski, 2008). Within these techniques however the focus is more on land-

use than on landscape. By the continuous shifting between the policy and technical work and by 

organising several stakeholder dialogues we hope that our method does offer the possibility for 

a truly participatory approach.  

Using landscape perception as an integrative framework for a participatory planning process 

closely relates to the idea of Paul Selman (2006) that we should try to plan ‘through the 

landscape instead of for the landscape’. Mansfeld (2003) also describes the landscape as a 

unifying concept and pleads for an integrated approach to landscape planning. The idea of using 

landscape as an integrative framework in a planning process is therefore not new. By narrowing 

down the landscape concept (chapter 2) to its perceptive aspects however we managed to 

propose a concrete planning blueprint in which several approaches towards landscape 

perception research can be used as cornerstones. As Selman (2006) describes a large number of 

tools and instruments exist for landscape planning. But when we think about using the 

landscape as a meeting point for all sectoral interests and when we want to plan through 

landscape, the array of possible techniques and methods is rather limited. We therefore hope 

that with this reflection we have provided a first impulse for further research into this 

fascinating domain. 

Although we firmly believe in the strength of landscape perception and landscape perception 

research as an integrative framework throughout a planning process, our proposal is only one 
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of a number of possible ways to deal with the planning of a major landscape change. Every 

challenge a planner faces is a new one and asks for original methods, creativity and imagination 

(Golobič and Marušič, 2007).  
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CHAPTER 8 

CONCLUSIONS 

This final chapter looks back on the research and formulates general conclusions. We start by 

recalling the research objectives and the five major research questions that were proposed in 

the first chapter. We explain how each of these questions was handled in the course of our 

research and where the answers to each of these questions can be found. Subsequently, we 

finish with some concluding remarks and ideas on the use of landscape perception and 

landscape perception research as a means of communication. 

 

8.1. RECALLING THE RESEARCH OBJECTIVES 

In chapter 1 we started our dissertation by proposing five major research questions. 

Throughout the course of our research we have formulated answers to each of these questions. 

• Can landscape perception be measured in a reliable manner? Which landscape perception 

research methods are suitable and applicable for Flemish rural landscapes? 

• Is there a difference in landscape perception between various user groups of the 

countryside? Can we measure these differences? 

• Can the visual impact of a large-scale construction in a rural area be objectified and 

measured?  

• What is the position of the visual aspect of landscape perception in the overall experience of 

a rural landscape? 

• Can landscape perception research provide an interesting tool for starting a dialogue 

between the different users of rural landscapes? 
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In the following paragraphs we explain how each of these research questions was addressed in 

this dissertation. Table 1 gives an overview of where the answers to each of these question can 

be found. 

Table 8.1 Overview of the research questions and the chapters in which they are handled. The grey cells 

indicate in which chapters the research question is handled. 

 Chapters 

Research question 1 2 3 4 5 6 7 

Can landscape perception be measured 
in a reliable manner? Which landscape 
perception research methods are 
suitable and applicable for Flemish rural 
landscapes? 

       

Is there a difference in perception 
between various user groups of the 
countryside? 

       

Can the visual impact of a large 
construction be objectified and 
measured? 

       

What is the position of the visual aspect 
of landscape perception in the overall 
experience of a rural landscape? 

       

Can landscape perception research 
provide an interesting tool for starting a 
dialogue between different users of rural 
landscapes? 

       

Chapters 1 and 2 are missing in this overview. Although we needed these chapters to get a full 

understanding of our research subject, namely the complex relationship between landscape and 

agriculture, they do not contribute directly to answering the above mentioned research 

questions. These chapters are to be seen as introductory chapters, that are important to put the 

research and the results of this thesis in a broader perspective of landscape interpretations in 

science  and in policies.  

In the next paragraphs we will discuss how we have addressed each of these questions 

separately.  
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8.2. CAN LANDSCAPE PERCEPTION BE MEASURED IN A RELIABLE 
MANNER? WHICH LANDSCAPE ASSESSMENT METHODS ARE SUITABLE 
AND APPLICABLE IN OUR SPECIFIC RESEARCH CONTEXT? 

To answer this first research question, we started with an overview of the existing approaches 

towards landscape perception research (chapter 3). The state-of-the-art review demonstrates 

that since the early sixties a multitude of visual assessment methods have been developed. Scott 

and Benson (2002) have simplified the understanding of this multitude of methods by placing 

them in a theoretical framework (Table 3.1).  

Although there is a great international interest in the subject of landscape perception, in 

Flanders surprisingly little has been done in this domain especially, in comparison with the 

fields of  landscape history and landscape ecology. To answer the first research question it is not 

straightforward to just apply one of the existing methods to our specific research context. In 

most cases landscape perception research methods are designed for a very specific research 

topic and situation, making it difficult to transpose them to a different setting. One of the basic 

problems is that a majority of these methods was developed for pristine natural landscapes or 

vast agricultural landscapes, that differ quite drastically from the complex Flemish rural 

landscapes that are under a constant pressure of urban development. 

In the course of our research we developed and applied three different landscape perception 

research methods that were specifically designed for a Flemish context. Each of these methods 

was based on a different major paradigm of landscape perception research (Table 3.1). To test 

and validate these methods we worked with two major case-studies: the Pajottenland region 

and the development of large-scale greenhouse clusters. These cases relate to the major 

dichotomy within modern agriculture (Kristensen, 1999; Nevens et al., 2008). The landscape of 

the first case (Pajottenland) bears characteristics of a post-productivist agricultural system. The 

second case (greenhouse clusters) connects more closely to a landscape that is shaped by a 

productivist agricultural system. Table 8.2 illustrates how these three separate studies can be 

placed in the larger theoretical framework of Scott and Benson (2002).  
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Table 8.2. Situation of the research within the theoretical framework of Scott and Benson (2002) 

Expert model Public preference model 

 Psychophysical Cognitive 

Reducing the visual impact of greenhouse 

clusters in rural landscapes 

(Chapter 5) 

Perception of rural 

landscapes in Flanders: 

looking beyond 

aesthetics 

(Chapter 4) 

Public attitude towards 

major landscape change: 

the case of greenhouse 

clusters in Flanders 

(Chapter 6) 

Each of these three studies approaches landscape perception in an entirely different way. And 

each of these methods answers our first research question in its own way. 

 

8.2.1. THE PSYCHOPHYSICAL APPROACH 

In the first part of our research (chapter 4) we developed a psychophysical method based on a 

photo-survey. This method was applied in the idyllic landscape of the Pajottenland region. 

When processing the survey a lot of attention was paid to the reliability of the results. By using 

inter- and intra-rater reliability coefficients we were able to determine the reliability of the 

collected data. This gave the possibility to omit unreliable data from further analysis. By 

applying this method we were able to prove that it is indeed possible to measure the perception 

of rural landscapes in a reliable manner. 

This psychophysical approach proved to be very useful for an idyllic landscape setting such as 

the Pajottenland region. Despite the fact that there are indeed certain tensions between the user 

groups of this landscape, these agitations rarely escalate to real conflicts. In the following stage 

we wanted to discover whether we would also be able to measure the perception people have of 

landscapes that are dominated by intensive and large-scale agricultural production. For this 

however we decided other landscape perception methods would be more suitable than the 

psycho-physical method. 
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8.2.2. THE EXPERT APPROACH 

In our second study we wanted to work with landscapes that are characterised by intensive 

agricultural production. We chose to elaborate the case study of greenhouse clusters, as this is 

one of the agricultural activities which evokes a lot of controversy in Flanders. 

We decided to elaborate an expert-based method for this case. However, we stepped away from 

the traditional expert-based method in which the expert evaluates the landscapes and then 

formulates a final conclusion on the landscape quality. Especially since the robustness and 

reliability of public preference models has been proven on several occasions (Daniel and Vining, 

1983; Latimer et al, 1980; Wherret, 1998; Scott and Benson, 2002), this traditional approach of 

expert-based models is considered to be out-dated. When starting the greenhouse case study 

however, we soon felt that the topic was very, emotionally loaded. Therefore, we doubted that a 

public preference model (such as the psychophysical photo-survey in chapter 4) would offer a 

suitable answer in this situation. We feared that people would be biased by their personal 

opinion on the development of greenhouse clusters, and would not be able to detach their visual 

preference from their emotions. Therefore, we felt that the objective input of expert knowledge 

could offer a solution, if the results of the approach were used in a different manner. A GIS-

based method was developed to assess the visual impact of greenhouses and to evaluate 

existing policy measures such as landscape design plans (chapter 5). When applying this 

method, an expert decomposes the landscape in different parts (topography, trees, buildings, 

etc.) and is able to make a statement on the visual impact of a greenhouse. It is however our 

explicit intention not to use this instrument to make a final conclusion on the visual quality of 

the landscape, but rather to use this method as an input for a communication or planning 

process. The results of the analysis are meant to serve as an input of objective information in the 

debate on the development of greenhouse clusters. From this point of view the results of an 

expert-based assessment are a part of an interactive planning process rather than an endpoint. 

This approach also counters the critique that expert-based methods tend to bypass local and 

anecdotal knowledge of places and circumstances and so risk to produce outcomes that are 

irrelevant and unworkable for the general public (Roberts, 1998).  

As described in the literature review in chapter 3, expert-based landscape assessment methods 

are commonly used to judge the visual quality and beauty of a landscape, thus ‘measuring’ 

landscape perception. In our research however, the result of the expert-based research is not a 

final statement on the quality of the landscape but an input for a participatory planning process. 
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In this respect, the proposed expert-based method does not entirely give an answer to our first 

research question.  

 

8.2.3. THE COGNITIVE APPROACH 

The previous two landscape perception research methods strongly focussed on the visual 

qualities of a landscape. After elaborating these two cases however, we came to the hypothesis 

that besides the visual aspect there are other factors that determine the overall perception of a 

landscape. Especially in the greenhouse case study we were left with the feeling that assessing 

the visual quality alone was not enough to explain the resistance against these sorts of 

developments. Therefore we chose to probe deeper still into the case study of greenhouse 

clusters and use a cognitive approach in which, next to the visual aspect, attention is paid to 

cognitive and affective elements (chapter 6). Following this cognitive approach, we performed 

in-depth interviews with stakeholders. This method enabled us to get a detailed understanding 

of the underlying motives that steer the perception of a major landscape change such as the 

development of a greenhouse cluster. This approach also prevented us from making 

oversimplifications to explain the resistance against a major landscape change as is often done 

by politicians or even scientists (Brittan, 2001; Woods, 2003). The theoretical scheme that 

resulted out of this cognitive approach showed us that the perception and public attitude 

towards the development of greenhouse clusters and the impact this will have on the 

surrounding landscape and environment are very complex. 

 

8.2.4. WHICH OUT OF THREE? 

With each of these three methods we have approached landscape perception in a different way. 

The psychophysical approach allowed to quantify landscape perception by analyzing the results 

of a photo-survey. This approach also enabled us to compare the perception different user 

groups have of the same landscape. In the third study the cognitive approach allowed us to get a 

better understanding in the motives that steer the perception of a landscape (change). The 

psychophysical as well as the cognitive approach each in their own way have proven to 

‘measure or describe’ landscape perception in a reliable way. Depending on the specifics of the 

research question and context however, a particular approach will prove to be most useful. For 
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each research context and the accompanying research questions it is necessary to carefully 

consider which approach is most suitable. We therefore cannot choose one method above 

another without referring to the context or specific objectives of the research. 

The expert-approach as it was developed and used in this dissertation does not measure or 

describe the perception people have of a certain landscape. Instead it objectifies and quantifies 

the visual impact of a large-scale construction in a rural setting. In this respect it can thus not 

give a proper answer to our first research question.  

 

8.3. IS THERE A DIFFERENCE IN LANDSCAPE PERCEPTION BETWEEN 
VARIOUS STAKEHOLDERS?  

Throughout our entire research much attention was paid to the differences in perception 

between stakeholders. In a changing agricultural context that shifts more and more from a 

production orientation towards a rural development orientation (Ilbery and Bower, 1998), the 

differences in perception and expectations between the users of the countryside, form a crucial 

piece of information for policy makers. Landscape preferences, as an expression of human needs 

and desire, after all have a strong influence on a person’s attitude towards the environment 

(Walker and Ryan, 2008). This makes it crucial for policy makers to understand these 

differences in preferences if they want to anticipate the expectations and behaviour of the 

general public towards the countryside and environment. 

In our research, the differences in perception between stakeholders were measured in two 

separate ways. In the Pajottenland case study (chapter 4) a psychophysical approach was 

developed by means of a photo-survey and statistical analysis. In the greenhouse cluster case 

study (chapter 6) a cognitive approach with in-depth interviews provided information on the 

different points of view of stakeholders.  

Based on the results of these two studies we found that there are indeed significant differences 

in the perception of rural landscapes. The results of the Pajottenland study show that farmers, 

country-dwellers and landscape experts use different criteria in the perception of a landscape. 

In this same research we also found that these three groups have different opinions on the 

functionality of landscapes. An important implication for our further research is that landscape 

experts have a different perception of landscapes than the other two groups. In addition 
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Strumse (1996) found that experts, who often take important decisions on the development of a 

region, are not aware of the fact that they judge things differently. This finding constitutes an 

additional argument for another use of expert-based landscape assessment methods. As we 

have described in the previous paragraph, the result of such an approach should be the input for 

further debate among stakeholders.  

In the third part of our research (chapter 6) we also paid attention to the differences in stance 

between stakeholders. Through the analysis of in-depth interviews we can get a clear view on 

the differences in opinion between stakeholders. The information gathered throughout the in-

depth interviews permits us to draw up a profile of each of the stakeholders. As described in 

chapter 7 a possible way of doing this, is making up a so-called PIN code of each of the 

respondents. This PIN code describes the profile, interests and needs of each stakeholder (or 

stakeholder group). This can certainly help us to get a detailed understanding in the differences 

in perception between the stakeholders. As our main research question was to determine the 

underlying motives that steer the resistance against greenhouse clusters, we did not make a 

distinction between stakeholders. We wanted to obtain an exhaustive overview of factors that 

can influence the public attitude towards greenhouse clusters. The method as it is presented 

however, does offer the possibility to analyse differences between respondent groups. Unlike 

the psychophysical method this approach cannot give us statistical information about the 

opinions of an entire population. It can, however, help us to get an intricate understanding on 

the different points of view stakeholders have. This knowledge might prove to be useful if these 

stakeholders are supposed to come to a consensus in a concrete planning context.  

Here again, we cannot prefer one of these methods above the other. The choice of method 

depends on the research objectives. 

 

8.4. CAN THE VISUAL IMPACT OF A LARGE-SCALED CONSTRUCTION IN A 
RURAL AREA BE OBJECTIFIED AND MEASURED?  

As mentioned before the psychophysical method proved to be very useful in an idyllic landscape 

setting such as the Pajottenland. When shifting our attention towards a more controversial 

issue, such as the perception of large-scale greenhouses, we were looking for an objective view 

on the ‘actual’ visual impact of a certain construction. To maintain a tone of objectivity in an 

emotionally loaded situation we decided to use an expert-based method. Working with GIS-
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based viewshed analysis we were able to produce visibility maps of greenhouse clusters (or 

other large-scale constructions in a rural setting). These maps show the locations within a 1200 

meter radius from where the construction can be seen. The calculations to produce these 

visibility maps take into account the presence of vertical objects such as trees and buildings and 

the topography of the terrain. The resulting maps offer the possibility of objectively comparing 

the visual impact of different scenarios. As we were able to validate the results of the visibility 

analysis with a case-study (in Staden) we can state that the method is reliable and can thus be 

used in an actual planning process. 

An extra possibility this method offers, is that it can help to evaluate the existing policy 

instrument of landscape design plans. The major objective of these plans is to better integrate 

an agricultural building in its surrounding landscape. For greenhouses in practice this 

integration often means that they aim to reduce the visual impact. By using the GIS-based 

visibility analysis it is possible to measure whether the proposed measures such as plantations, 

effectively reduce the visual impact of the greenhouse. 

 

8.5. WHAT IS THE POSITION OF LANDSCAPE PERCEPTION IN THE 
OVERALL EXPERIENCE OF A RURAL LANDSCAPE? 

Initially, the focus of this research was on the visual perception of rural landscapes. However, 

during the course of our research, it became clear that the visual aspect is just one factor that 

influences the overall experience of being in a landscape. In the psychophysical approach that 

was used in the Pajottenland case study (chapter 4) we questioned respondents not only on the 

visual preference of the landscape but also on the reasons for this preference, the functionality 

of the landscape and the intrinsic value of the landscape. One of our findings for example, shows 

that the overall landscape perception of farmers is strongly determined by the maintenance of 

the landscape. This maintenance aspect is closely related to the use farmers make of a 

landscape, as farmers find that the maintenance of the land mirrors the farmer’s capacities and 

skills in his profession. This is in accordance with investigations by Nassauer and Westmacott 

(1987), Coeterier, (1996) and van den Berg and Koole, (2006). 
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We also found that different user groups not only have a different perception of rural 

landscapes, but they also have a different opinion on what functions these landscapes should 

have. As Coeterier (1996) says people may agree on the quality of a landscape but disagree on 

the use they want to make of it. It is this difference of opinion that is often at the base of tensions 

between stakeholders in the countryside. One of the remarkable insights we obtained by asking 

these questions on functionality, is that farmers seem to have more problems with recreation in 

the countryside than with nature development. Landscape experts and country-dwellers on the 

other hand think that rural landscapes have a great deal of potential for recreational use. This 

difference in perception can unmistakably lead to tensions between these stakeholders. These 

examples illustrate the fact that there is more to the perception of a landscape than visual 

quality alone. 

In chapter 6 we explicitly focused on the overall experience of a major landscape change, in this 

case the development of greenhouse clusters in Flanders. It was our objective to gain insight in 

the underlying motives and processes that steer the resistance against these large-scale 

constructions. After obtaining an exhaustive list of factors that determine the public perception 

of greenhouse clusters, we developed a theoretical scheme that gives us insight into the 

relationships between these factors. Within this research we were able to distinguish 65 

concepts that influence the public attitude towards greenhouse clusters. The visual pollution 

that can be caused by these constructions, and the loss of open space they cause are but two of 

these 65 concepts. In Figure 8.1, we place the worries about visual pollution within the 

theoretical scheme. Because we intentionally chose not to quantify the data gathered in this 

research, we cannot make any statements about the importance of the visual aspect compared 

to other worries. Nevertheless, we do think it is important to stress that a majority of the 

respondents attributed a lot of importance to the visual aspect. Respondents often mentioned 

that in their opinion the loss of aesthetic quality and open space were to be seen as the major 

reasons for resistance against greenhouse clusters.  
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Figure 8.1. Visual and landscape pollution and loss of open space in relation to other factors that determine 

the public attitude towards the development of greenhouse clusters. 

In Figure 8.1 we can clearly see the complexity of the motives underlying the public attitude 

towards greenhouse clusters. This scheme confirms the hypothesis that there is more to the 

perception of a major landscape change than visual nuisance alone. This scheme also pinpoints 

that if the greenhouse sector wants to change the public attitude towards the development of 

greenhouse clusters, they will have to put in efforts on several terrains. Trying to increase the 

public acceptance merely by planting trees or hedgerows around the greenhouse, is obviously 

an oversimplification of the problem. 
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8.6. CAN LANDSCAPE PERCEPTION RESEARCH PROVIDE AN INTERESTING 
TOOL FOR STARTING A DIALOGUE BETWEEN DIFFERENT USERS OF 
RURAL LANDSCAPES? 

During our study the strength of landscape perception research as a means to start a dialogue 

came forward on several occasions. Especially in the expert and the cognitive approaches it 

became clear that landscape is often a relatively easy topic to talk about with stakeholders. 

Although this communication process was not the initial focus of our research, during the 

course of the years it gradually became clear that sometimes the results of landscape perception 

research can have an additional use as a communication instrument.  

When developing the expert approach we soon felt that stakeholders such as the greenhouse 

holder him- or herself, the community’s civil agents and the neighbours showed great interest in 

the maps with the results of the visibility analysis. The civil servants in particular believed that 

such maps could help start a dialogue between the greenhouse owner and his neighbours. The 

result of the visibility analysis in combination with a landscape description can help greenhouse 

owners to understand why certain plantations (or other mitigating measures) can be useful and 

why others might be inappropriate. On the other hand the civil agents believed that the visibility 

maps can also be used to reassure neighbours about the visual impact of the greenhouse. 

Furthermore, when discussing the visibility maps the neighbours get the opportunity to express 

their worries about other issues involved in the development of a greenhouse in their 

neighbourhood. This idea that the visualisation of a certain project with maps can cause a major 

shift in the understanding and perception of an environmental problem corresponds with the 

findings of other authors (Al Kodmany, 1999; Bacic et al., 2006; Tress and Tress, 2003).  

The second approach in which we clearly felt that landscape was a means of communication, 

was the cognitive approach. Here we started the in-depth, open interviews with one or two 

questions on the visual impact of large-scaled greenhouse clusters. From there on the 

respondents started to talk about all aspects involved in such a development. With frequent 

returns to the subject of landscape, visual impact and spatial implications a multitude of topics 

was discussed. In this approach we clearly felt landscape was an easy subject to start a 

conversation on a sometimes emotionally loaded subject. By giving the respondent enough time 

to elaborate on his opinions, ideas and emotions concerning the development of greenhouses 

we were able to lay the foundations for an ongoing relationship. When we want to open the 

dialogue on a theme such as the development of greenhouse clusters, this foundation of trust is 

indispensable.  
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Although the possibility to start a dialogue was most explicitly present in the expert approach 

and cognitive approach, in an indirect way the psychophysical approach also opened a debate 

about the landscape of a certain region. For the completion of the picture survey small groups of 

respondents were gathered. Respondents were asked not to deliberate on the questions during 

the survey. After filling in the survey, we noticed that a lively debate often arose between the 

respondents. Especially in groups that included a lot of farmers debates on the advantages and 

disadvantages of landscape management and landscape care came to exist. These debates 

however had a very informal character and were not included in the ongoing research. 

Although each of these methods in se already offers some possibility to start the dialogue 

between stakeholders, we believe the greatest result can be achieved by using a combination of 

the three proposed methods in a participatory planning process. In chapter 7 we described a 

possible scenario in which the three landscape perception research methods are used as an 

integrative framework for a participatory planning process. It is especially in this context that 

we believe that the proposed methods have the potential to start a debate among stakeholders. 

The main idea is that we consider landscape to be far more than just another sectoral interest 

(Selman, 2006).  We like to see the landscape as the place where all sectoral interests meet and 

can come to a consensus about a specific project. During the course of our research we 

experienced the landscape to be a means of communication. Hereby we give an answer to the 

main hypothesis that was at the base of this dissertation.  

 

8.7. FROM ANALYSIS TO COMMUNICATION 

Throughout our research we evolved from an analytic point of view, in which we wanted to 

‘measure’ landscape perception, to a much broader concept of landscape perception as a means 

of communication.  

The expert approach can be considered as the culmination of the analytical way of working. An 

expert analyses the visibility of a major construction in a rural area (such as a greenhouse) and 

does not involve stakeholders during this process. As mentioned before we noticed however 

that the resulting visibility maps form an ideal base to start a debate among stakeholders. When 

considering perception research in all its aspects it becomes obvious that landscape perception 

is much more than visual preference alone. At the end of our research we therefore approached 

landscape perception in an entirely different way. By having in-depth open interviews with 
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respondents, our perception research extended far beyond the visual. The psychophysical 

approach can be situated between the very analytical expert approach and the broad cognitive 

approach. Although in the psychophysical approach stakeholders are actively involved and get 

the opportunity to express their opinion on landscape perception, the analysis of the data is 

statistical and very analytical. In our reflections (chapter 7) on the use of these three 

approaches in landscape perception research, communication became a key issue. We believe 

that landscape in general and the perceptive aspect of landscape in particular has the potential 

to be a means of communication in debates about land use and spatial planning.  

Unlike other, more technical aspects of a planning process (such as environmental impact, 

mobility, cost-effectiveness etc…), the visual aspects of a landscape are an accessible and 

understandable topic for all stakeholders. People have connections with the landscape, they 

have emotions that extend far beyond use, they are layered with very passionate and deep-

seated personal elements (Cheng et al, 2003). The use of landscape as a central theme in an 

interactive process, should avoid stakeholders dropping out as they feel incompetent to 

contribute to discussions about the technical aspects of the project (Höppner et al., 2007). This 

does not however, mean that all other aspects of the project should be neglected or discarded. 

We think that it is beneficial to use landscape as a recurring theme at several stages during the 

planning process.  

By using landscape as a central theme in a participative process we step away from the 

conservative, museum-like attitude that nowadays dominates landscape policy in Flanders. In 

this way we can make landscape a ‘living’ concept. Landscapes can once again become a 

common point of interest around which communities gather. This interpretation of the term 

landscape closely relates to one of the earliest meanings of the concept, which referred to a 

board of stakeholders, an old kind of parliament which had to take decisions about a local or 

regional territory (Janssen, 2004). In this respect we can once again evolve towards a concept in 

which the landscape is seen as a common language, a medium through which stakeholders with 

different backgrounds, knowledge and positions can still find a way to communicate.  

This is also a plea to step away from the idea of landscape as an individual sector that has to 

defend its interests next to other sectors such as nature conservation, transport, agriculture, etc. 

Landscape is considered as a holistic entity, in which natural and human processes merge, and 

in which economic, ecological and social objectives can be balanced in the pursuit of sustainable 

development (Selman, 2006). To be able to find this balance, a participatory approach imposes 

itself. With our reflections on the use of landscape perception as an integrative framework in 
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the planning process, we hope to inspire landscape policy makers to be creative in their 

approach towards landscape planning. This idea corresponds to the call of the European 

Landscape Convention to establish procedures and instruments to give people an active role in 

the decision-making concerning ‘their landscapes’. As stated in the European Landscape 

Convention, giving people more influence on their surroundings will reinforce local and regional 

identity and this in turn might promote the sustainable development of the area, as the quality 

of the landscape has an important effect on the success of economic and social activities. 

This work was one of the first to make a thorough study on landscape perception in a Flemish 

context. We hope that our work will draw Flemish landscape scientists’ and policy makers’ 

attention towards the lack of knowledge and interest in this field of research. This work might 

provide refreshing ideas for the development of new policy instruments and tools. Developing 

the long-announced inventory of the perceptive aspects of Flemish landscapes could form a 

start. Several aspects of landscape perception however deserve more attention and research. 

First of all the further development and fine-tuning of methods to measure landscape 

perception in a Flemish context is necessary. Searching connections and relationships between 

the various approaches towards landscape, such as the historic aspect or landscape as a pattern,  

with the perceptive approach might provide us with valuable insights into the Flemish 

landscape. A very concrete research subject is to verify the possibility of incorporating 

landscape-ecological principles into the scenario-designs that can be developed based on the 

GIS-based visibility analysis. Transforming the reflections on the use of landscape as a blueprint 

for a participatory process into a real life experiment would also be a logical continuation of our 

research. This would unmistakably teach us more about the strengths and weaknesses of using 

landscape perception as an integrative framework during an participatory planning process. 

Another interesting course of research would be to examine whether other crucial concepts of 

the planning process such as mobility, energy or economics would be equally suitable as a 

means of communication as landscape has proved to be in our research. 

Relating our ideas back to the original project on sustainable agriculture within the Policy 

Research Centre for Sustainable Agriculture, it is clear that landscape connects to each of the 

three p’s (people, planet, profit) of the triple bottom line of sustainable agriculture (Elkingon,  

1998). First of all using natural resources (including landscape) in a responsible way is an 

essential part of ecological sustainability (Nevens et al., 2008). Secondly, a valuable landscape 

can contribute to the economic profit of a farm for example by incorporating on-farm 

accommodation, an on-farm shop with fresh produce, a walking trail, etc. into the farming 

system. In this dissertation however, we focussed on how landscape perception research can 
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contribute to the social sustainability of agriculture by offering tools to deal with tensions that 

might exist between different users of the countryside. Strengthening the social cohesion and 

stability within groups of people is considered as an important dimension of social 

sustainability (Meul et al., 2007). Most of all we believe that providing farmers  and other users 

of the countryside with a means of communication, is essential in the sustainable development 

of the agricultural sector. When the farming community actively participates in debates about 

public controversies that are associated with farming practices (such as the development of 

greenhouses, manure processing installations, large barns, etc.) a crucial first step is taken 

towards a more sustainable agricultural sector and countryside. 
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APPENDIX 1 

Pictures used in the enquiry. The pictures are ordered by the two components that resulted out 

of the factor-analysis. Component I = ‘agricultural’ landscapes; Component II = ‘green’ 

landscapes. 

Agricultural landscapes 

Pict. ID  
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Green landscapes 
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APPENDIX 2 

Original Dutch questions of the enquiry that was developed according to the psychophysical 

approach (chapter 4).  The enquiry was composed of three major parts. 

PART 1 

Ik vind het landschap op deze foto…. 

 

Vo
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 1 2 3 4 5 6 7 

Foto 1 О О О О О О О 

Foto 2 О О О О О О О 

Foto 3 О О О О О О О 

Foto 4 О О О О О О О 

…        
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PART 2 

The following questions were posed for all 20 pictures in the enquiry 

 

In welke mate beïnvloeden deze kenmerken uw waardering van het landschap? 

 Helemaal 

niet 

   Zeer 

sterk  

 1 2 3 4 5 

Bomen en struiken О О О О О 

Landbouwgewassen О О О О О 

Mate van openheid О О О О О 

Mate van onderhoud (netheid) О О О О О 

Bebouwing О О О О О 

Variatie in landschapselementen О О О О О 

………………………. О О О О О 

 

Welk van de drie stellingen vindt u het meest van toepassing op deze foto? 

Ik vind dat dit type landschap mag blijven bestaan, maar verbeterd moet 

worden. 

О 

Ik vind dat dit type landschap in zijn huidige vorm mag blijven bestaan. О 

Ik vind dat dit type landschap mag verdwijnen. О 
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Dit landschap lijkt mij geschikt voor de volgende functies…. 

 Niet 

geschikt 

   Zeer 

geschikt 

 1 2 3 4 5 

Wonen О О О О О 

Landbouw О О О О О 

Natuur О О О О О 

Recreatie О О О О О 

…………………………………. О О О О О 

 

Wat is uw totaaloordeel over het landschap op deze foto? 

Volstrekt 

onaantrekkelijk 

  Neutraal   Zeer 

aantrekkelijk 

1 2 3 4 5 6 7 

О О О О О О О 

 

PART 3 

1. Wat is uw geslacht? 

Man О 

Vrouw О 

 

2. Wat is uw leeftijd? 

  jaar 
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3. Wat is uw hoogst genoten opleiding? 

Lager onderwijs О 

Middelbaar onderwijs О 

Hoger onderwijs korte type О 

Hoger onderwijs lange type О 

Universitair onderwijs  О 

………………………..  

 

4. Wat is uw beroep? 

 

 

 

5. Bent u (uw partner, uw ouders) landbouwer (of landbouwer geweest)? 

Ja О 

Neen О 

 

6. Bent u beroepshalve bezig met landbouw? 

Ja О 

Neen О 

 

7. Bent u beroepshalve bezig met landschappen? 

Ja О 

Neen О 

 

 

 



Appendix 2 

193 

8. Komt u in uw vrije tijd in aanraking met landschap en landbouw? Kruis aan wat voor u van 

toepassing is. 

Wandelen О 

Fietsen О 

Paardrijden О 

Via de natuurvereniging О 

Vissen  О 

Jagen О 

Hobbylandbouw О 

……………. О 

 

9. Wat is de postcode van de gemeente waar u nu woont. 

    

 

10. Hoe lang woont u al in deze gemeente? 

  jaar 

 

11. Hoe zou u, uw woonomgeving omschrijven? 

In landelijk gebied О 

In/bij de dorpskern  О 

In/bij een woonwijk О 

In/bij lintbebouwing О 

In/bij de standsrand О 

In/bij de stadskern О 

……………………… О 
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12. Kent u het gebied op de foto’s (pajottenland)? 

Ja О 

Neen О 

 

13. Bent u in dit gebied opgegroeid? 

Ja О 

Neen О 

 

14. Hebt u persoonlijke herinneringen aan het (type) landschap op de foto’s?  

Geen 

herinneringen 

 Vage 

herinneringen 

 Zeer duidelijke 

herinneringen 

1 2 3 4 5 

 

О 

 

О 

 

О 

 

О 

 

О 

 

15. Kent u verhalen en gebeurtenissen over het gebied op de foto’s? 

Geen enkel 

verhaal 

 Een aantal 

verhalen 

 Heel veel 

verhalen 

1 2 3 4 5 

 

О 

 

О 

 

О 

 

О 

 

О 

 

16. Opmerkingen en/of commentaar 
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