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Summary 

Landscapes are spatial human-ecological systems that provide landscape services to human well-being. 

Examples of these services include the provision of food and water, carbon sequestration, flood 

regulation, and recreational opportunities. In agricultural and natural landscapes surrounding cities, many 

landscape services are public goods that not only concern farmers’ livelihoods, but also matter for urban 

residents’ welfare. People benefit from landscape services for their use values (direct use value, indirect 

use value, and option value) and non-use values (bequest value, altruist value, and existence value). 

However, these services are often threatened by human activities (for example, urban development, 

farmland reclamation, and deforestation). This is particularly true on the urban–rural fringe, where fierce 

competition for land and services may occur between urban and rural stakeholders resulting from their 

different needs and interests. 

Providing information about the spatial patterns of how landscape services are demanded and supplied 

along the urban–rural fringe can aid in optimizing the planning of landscape service provision. This thesis 

attempts to investigate changes in landscape service supply and people’s preferences towards these 

services over space and time on the urban–rural fringe, and assist in providing such information. 

Specifically, the following questions are addressed: 

1) How is the overall value of landscape services affected by changes in land use? 

2) How do preferences for cultural services vary among residents on different locations along the 

urban–rural fringe? 

3) What are the spatial patterns of landscape services supplied by farmland along the urban–rural 

gradient, and how to relate these to underlying factors? 

4) What factors stimulate farmers to cease cultivating farmland when surrounded by urban growth on 

the urban–rural fringe? 

To answer these research questions, four empirical studies are presented that relate to either the demand 

or supply of landscape services along the urban–rural gradient. The relationships between landscape 

services were studied, searching for trade-offs (provision of one service increases while another declines) 

and synergies (enhancing both services or diminishing both services). The analysis of changes in demand 

was performed in the Netherlands, a developed country where landscape experience is gaining 

importance for the delivery of cultural services. Changes in supply were studied in a rapidly developing 

region in China where the provision of several landscape services appear under threat of urban 

development and land abandonment. 

The first case study discusses the advantages and disadvantages as well as the validity of the outcomes 

of performing established appraisal methods in the context of valuing changes in land use in Amstelland, 

an urban–rural fringe south to Amsterdam in the Netherlands. Observed variation among valuation 
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approaches was notable. The market price approach appeared to perform the best when changes affect 

small elements rather than land cover in general, especially when use values are more important than 

non-use values. The contingent valuation method better captures indirect values and non-use values for 

incorporating people’s appreciation of landscape services as well as the impact of the scarcity of 

landscape services. Value transfer can be considered “second best” because it is easy to apply and cost-

efficient, especially at a large scale and for areas with significant land-cover change. Obviously, 

transferability and error propagation are important issues. Whichever method is chosen, the choice for a 

meaningful metric needs to be in accordance with the characteristics of evaluated landscape services, 

policy context and the purpose of the valuation. 

The second case study addressed local resident preferences for cultural services provided by the 

landscape across the urban–rural gradient starting from the city centre of Maastricht in the very south of 

the Netherlands with a map-based survey. A conditional logit model was used to understand how the 

preferences are influenced by factors including distance, land-use types, characteristics of respondents, 

and urbanization level. The result confirms a decreasing preference for culture heritage and increasing 

preferences for outdoor recreation and sports as well as passive enjoyment of green landscapes among 

residents when moving from the urban centre to the rural end of the gradient. This study highlights the 

role of urban–rural distance in determining the preferences for landscape services. The variations in 

preferences among beneficiaries with different characteristics indicate that land-use management should 

ensure a balance between stakeholders with potentially conflicting interests. 

The other two case studies were performed on the urban–rural fringe of Wuhan, China and focused more 

narrowly on farmland. A field survey was conducted here to map the spatial distribution of landscape 

services and better understand farmer’s behaviour in relation to the provision of these services. The third 

case study analyses how bundles of landscape services on farmland vary along the urban–rural gradient 

by applying a redundancy analysis and multiple linear regression analyses. The result indicates that food 

was provided in greater proportions closer to the urban area, whereas vegetables and fruits, as well as 

trees, were more concentrated in rural areas. This pattern of increasing land-use intensity along the 

urban–rural gradient is in accordance with Sinclair’s theory (1967) but contradicts that of Von Thünen 

(1966). These findings confirmed that some landscape services directly follow the urban–rural gradient 

and conform to explanations for such patterns. Moreover, the share of a single land-use type around 

farmland is indicated to influence the provision of landscape services. Concerning the close relationship 

between land-use types and landscape services, our finding supports the necessity of preserving valuable 

land-use types that are threatened by urban expansion, such as wetland and forest around the city 

boundary. 

The fourth case study reveals where and to what extent farmland is abandoned on the urban–rural fringe 

of Wuhan. With a multivariate linear regression analysis of the survey data, the results demonstrate that 

important drivers of land abandonment relate to a lack of family members to work the land and the 

fragmentation of parcels. Planted crop species and the option to transfer land to other farmers are 
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important farming practices to continue cultivation. In comparison, farmers with higher on-farm income 

and lower levels of education are found to be less likely to abandon their farmland. Spatial characteristics 

are less important, aside from the presence of certain soil types that favour cultivation and designation 

under the farmland protection policy. Such policies may be used more extensively to concentrate urban 

development and steer it away from the most suitable areas for farming and limit further abandonment. 

A further strengthening of the land market and removing the remaining barriers for farmers to transfer 

their land to colleagues can also help in keeping agricultural land in production. 

The thesis has unravelled some of the complexity of landscape service performance on the urban–rural 

fringe. The results of the four case studies highlight the importance of rational and informed urban 

development in specific regions. It is advisable to steer clear from lands with landscape appreciation and 

favourable cultivation conditions. However, the most valuable land is often vulnerable to urbanisation 

processes. Using information about relationships between landscape services, decision-makers can 

strengthen synergies and alleviate trade-offs between landscape services which can assist in proper land-

use planning tools and the implementation of land-use policies. 

Taken together, these research findings yield some recommendations for future research. A major 

challenge in valuing landscape services is to understand the interactions. Landscape services are not 

provided individually, but rather in interaction. These interactions may lead to unexpected trade-offs and 

complex patterns due to the interplay of more classical linear distance functions with specific suitability 

of certain land-use types. In addition, to better address the relationships between landscape services and 

human activities, a combination of different research disciplines – including landscape ecology, 

environmental economics and psychology – would be helpful. It is highly recommended that future 

research efforts consider socio-economic and political characteristics on the urban–rural fringe, and 

translate scientific findings into more practical knowledge for land-use planning.


