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Abstract 
The paper sets out to compare two widely applied planning strategies--- green belt and green 
wedge--- to understand if as an alternative, the green wedge has more strengths than green 
belt. Green belt has long been the planning policy with a steady position in UK, and also 
accepted by other countries, Australia, Japan, Korea for example. But during recent years, this 
policy has been under accusation for fostering un-sustainability, housing shortage and value 
degradation of the green space. A reform of the existing green belt policy has been advocated 
by researchers. While on the other hand, the green wedge somehow shows its capability at 
meeting the demands of regional development. A comparative case study between London 
which has the most famous and original green belt and Stockholm which represents the 
application of green wedges, is chosen to understand their different strengths and weaknesses. 
The comparison covers regional level, city level and ‘green’ level corresponding to the three 
problems mentioned above respectively. The outcome suggests that green wedge does have 
some merits over the green belt in dealing with the needs of expansion of urban area. Green 
wedges are found to be more sustainable and flexible. Besides, the green wedges of Stockholm 
have higher values at social, ecological and economic levels and with better accessibility.  
Even though the green belt seems to be untouchable as a planning policy of London, I come to 
the conclusion that splitting the green belt into wedges can be taken into consideration to 
provide better access to green space while allowing for more coherent urban growth.  
 
 
Keywords: Green belt, Green Wedge, London, Stockholm, Morphology, Sustainability, Regional 
development. 
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Chapter1 Introduction 
 
1.1 Background 
Green space and cities 
The story between cities and nature can be described as a relationship full of both love and 
battle, which makes green structure an important concept as part of planning strategy. 
Organizing and structuring the dispersed green areas around the city means joining forces in a 
battle to defend valuable while frail green spaces against increasing pressure from urban 
activities, for example loaded traffic, urban construction works and other dynamic ones. 
Meanwhile, green structure also describe a policy to provide urban citizens a characterized 
place to enjoy, in terms of parks, forestry and playgrounds, etc. Everyone is equal to benefit 
from the presence of a green network, a green structure that links small gardens and 
neighborhood greens to the green fingers and green belts of the urban landscape. And this is 
the love version of the story between cities and nature. (COST 2005) 
 
Since last century, utilization of green space or structure has been taken as a planning tool at 
both metropolitan and regional level, in many different cities. Green belt is the classic and 
concrete pattern with a ‘closed’ spatial character (Figure 1.1). But green belt is not the only 
constitution of this planning tool. Some other cities have turned away from this origin towards 
more fluid forms responsive to diverse environmental, social and economic constraints and 
opportunities. (Evans, C. & Freestone, R. 2010) Green wedge, greenway and green web are 
representatives of these alternatives to green belt for planners’ option. (Amati, M. 2008)  
 
Whatever the shape and the name accordingly is, all these green spaces or structures are 
utilized for sustaining and promoting as well as limiting and controlling urban growth. (Ståhle, A. 
& Caballero, L. 2010) While green belt is a more permanent designation than green wedge, 
both of them help to reserve open land around urban areas  (Pembrokeshire County Council 
2010). The protection goes against the expansion of urban development into rural areas which 
has become the public concern, because unreasonable expansion means the unnecessary 
increases in cost of community services, conflicts between farm and urban activities and the 
loss of open space and natural beauty around urban areas (Nelson, A. 1985). 
 
Green belt concept as an urban policy 
The green belt concept has been seen as a ‘universal’ solution to contain urban expansion by 
drawing a limit around cities and their surrounding open land (Amati, M. 2008), which was 
parallel to modernist planning in the 19th century and pioneered in the UK (Ståhle, A. & 
Caballero, L. 2010) and accepted widely across the world, among Europe, Asia, Oceania, and 
North America (Konijnendijk, C. 2010; Ali, A. 2008). It is a milestone for planners who have 
struggled to make urban expansion under control and separate urban from rural areas strictly 
(Amati, M. & Yokohari, M. 2007).  
 
As defined by the Royal Town Planning Institute (RTPI 2002) (GUNN, S. 2006), the green belt 
is indicated as an urban policy aiming at containing sprawl and protecting cities. Also, it is taken 
as an ‘urban shaping device designed to manage urban growth on a regional and sub-regional 
scale’ (Elson, M. 1994). The detailed purposes of green belt are (RTPI 2002): 

 to assist the regeneration of urban areas by encouraging the recycling of derelict and other 
urban land; 
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 to preserve the character of historic towns; 
 to manage urban form; 
 to check urban sprawl; 
 to prevent the coalescence of urban areas; 
 to safeguard the countryside from encroachment; 
 to improve the degraded urban fringe; 
 to provide access to the open countryside; 
 to provide for sport and recreation; and 
 to protect agriculture, forestry, and related uses. 
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                      Figure 1-1 Green belt areas in England (ODPM 2003). 
 
Green wedge as an alternative policy 
As an alternative of green belt policy, green wedge owns the purposes to protect strategic open 
land helping to shape urban growth as it progresses; to preserve and enhance links between 
urban areas and the countryside; and to facilitate the positive management of land (DCLG 
2001). The concept of green wedge, from British vision, overlaps with green belt mainly at 
preventing the coalescence of settlements. The distinguished purpose of green wedge is to 
avoid coalescence between large built-up areas and villages, while the purposes of assisting 
urban regeneration or checking unrestricted sprawl characterize green belt policy which green 
wedge lacks (DCLG 2001). 
 
The green wedge as an urban policy in UK, however, cannot compete the green belt which is 
the main stream. It is only urban policy on the local level in UK, for example Norwich and 
Lincoln utilize green wedge as restraint policies to protect historic settings. But in Nordic 
countries, it is not the discourse on green belt that has occupied the planning policy. Green 
wedge, even though under heavy debate, shows its preponderant politic position. Copenhagen 
as one example, its Finger Plan since 1947 has developed the metropolitan along the five 
‘fingers’ (Figure 1-2;1-3). Stockholm as another example has developed its suburb along the 
commuter lines basing on its General Plan since 1952. Both plans of these two examples can 
date back to Abercrombie’s Greater London Regional Plan as inspiration while with totally 
different shape--- star shaped morphology. And both of these two cities have developed 
themselves with extensive urbanization and sprawl along the green wedges. (Ståhle, A. & 
Caballero, L. 2010) 
 
Problems faced by green belt 
Both green belt and green wedge have been under discussion for their strengths and 
weaknesses for long. However, during recent years, green belt as an urban policy is under 
attacked more than what green wedge has met. Some researchers argue that the green belt 
policy seems to be outdated: limited land supply causing high land prices and increased 
housing prices; inflexible instrument for dealing with the complex challenges associated with the 
peri-urban fringe (Ali, A. 2008; Amati, M. & Taylor, L. 2010).  
 
The Town and Country Planning Association of UK insists that the roles, purposes and extent of 
green belts is necessarily re-evaluated. Sustainability is kept away from the urban development 
process in some parts of the country and opportunities for reducing social exclusion is also 
constrained. (TCPA 2002) 
 
According to Kate Barker, who was assigned to evaluate the land use planning of England, the 
destinations of green belt need to be changed in order to relieve pressure in urban areas. 
(Barker 2006) 
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             Figure 1-2 Finger Plan for Copenhagen  Source (Lundqvist, L. 2003) 
             Figure 1-3 Linear urban development along commuter direction 
             Source (http://radiantcopenhagen.net/pmwiki.php?n=RadiantCopenhagen.FiveFingerPlan) 
 
If strengths of green wedge can compensate green belt? 
As green belt are facing problems on different levels, green wedge is suggested as alternatives 
or replacement for government’s consideration by many professionals (Barker 2006; Amati, M. 
2007). It is because that green wedge policy plays a similar role to green belt at structure plan 
level and overlap with green belt’s purposes to some extent. Besides, green wedge is 
associated with positive management and enhancement of environment of urban fringe as well 
as flexibility of planning (DCLG 2001).  
 
The green wedge policy in Nordic countries seems to be more efficient approach preserving 
regional green space at the same time shaping the urban growth. It does not limit urban growth 
in an absolute way as green belt does while allowing the extension of urban area along some 
directions (Ståhle, A. & Caballero, L. 2010). Also, densifying the city is the other direction as 
green space is preserved. In the late 1970s, Stockholm municipality started densification by 
‘Building the city inwards’ because of its reaching outer limits (Ståhle, A. 2008). Comparing with 
green belt policy with only one direction by densifying the city, green wedge has double 
directions to go. The case of British green wedge policy on local level also suggests that, green 
wedges are local countryside designations which perform a lesser degree of restraint than 
Green Belts (DCLG 2001). 
 
1.2 Aims of Study 
Basing on the problematic situation of green belt policy at present, it is necessary to compare 
green wedge with green belt at those aspects where it meets problems, in order to understand 
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whether green wedge can compensate the weakness of green belt as an alternative. Although 
quite many discussions about present green belt have been done and green wedge policy is 
suggested to the UK government by professionals, the discussions are more constrained within 
the British planning system and cases of green wedge policy are from local level which cannot 
form any competition against green belt at a regional or metropolitan level.  
 
So green wedge policy from another planning system can be imported here as an opponent to 
conduct the comparison. It will benefits from the across planning system comparison by the 
same comparable level--- metropolitan or regional level. Besides, experience from other planers 
can be gained and possible new problems can be predicted, instead of only discussing what are 
the British policies. 
 
According to Kate Barker, Alan Evans and some other researchers, the problems faced by 
green belt policy can be mainly categorized into three topics: sustainability which mostly 
corresponds to the whole regional level; the housing and land shortage issue which pays more 
attention to the area within the belt or in the center of wedges; and the value of the green which 
focuses on the green belt and wedge themselves. By comparing the two green policies within 
these three aspects, it can reveal if green wedge has advantages where the green belt shows 
weakness. It will become further evidence for the British government to testify the limitation of 
present green belt policy and whether to take green wedge as alternative. 
 
1.3 Thesis Structure 
This paper mainly consists of eight parts. The first part is this chapter concerning the 
background of the topic as well as the aim of the study. The coming chapter manages the 
methodology of this paper with the explanation why comparative case study is conducted and 
how the cases were selected; what is the theoretical framework for this paper; and how the data 
associated with the topic is collected.  
 
Chapter 3 introduces the general situation of the two cases--- London and Stockholm 
respectively. Different origins of these two policies upon the two cities are compared to get 
further understanding of the differences between green belt policy and green wedge. Besides, 
the status of green wedge as a secondary planning policy in UK is introduced. After the 
comprehension of the two cities and their policies.  
 
Chapter 4 discusses the issue of sustainability. The morphology of the green structures and the 
urban shapes basing upon them are the main objectives which have much to do with the 
sustainability of urban growth. The public transportation resulting from the urban shape and the 
urban growth associated with it in return will have great affects on the sustainability. Lastly in 
Chapter 4, an assumed old plan for London is put forward, which is quite similar to the green 
wedge pattern.  
 
Chapter 5 drags the attention back into the city or the regional center. Firstly it overlaps with the 
sustainability issue a little bit by discussing the greenery in the urban area lost in London, which 
is the result of ‘compact city’, compared with the green space in Stockholm city. Then the land 
and housing shortage issue is came up as the social effect from different green policies. Lastly 
in Chapter 5, the social problems caused by green wedge is also analyzed as the prediction for 
the reform of green belt. 
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Chapter 6 concerns the value of the green structures themselves. Different constitutions 
between green belt and green wedge are compared firstly and then how accessible they are, 
what are the values of these ‘Green’ are followed. 
 
Chapter 7 mainly discussed the limitations of this paper. 
 
Chapter 8 ends the paper with some discussion and conclusions from the author. 
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Chapter2 Methodology 
In this chapter, the reason why comparative case study was applied is further explained and 
how the cases are selected are also included. Additionally, as there are mainly three aspects to 
be compared between the two cases, different theories from different researchers are applied 
respectively. Lastly, how the empirical data was collected is introduced. 
 
2.1 Case Study 
Case study is chosen as the strategy for developing this paper. There are several reasons 
applying this strategy. Firstly, the policies are abstract and un-concrete to understand, and it is 
only by case study can the policies be embodied for better comprehension as the policies 
describes a general level. Secondly, different patterns can be studied in depth with 
comprehensive understanding and details can be manifested. Lastly, each case can be 
considered as a whole with the consideration of relationship of different inner parts. For 
example, the urban shape resulted from the green structure morphology affects both the land 
use and sustainability issues. By case study, the inner relationship can also be revealed. 
 
Once the strategy is fixed, it is necessary to select the specific cases for comparison. As for 
green belt pattern, the best and most classic and typical illustration is London (Figure 2-1), 
where the green belt was firstly created and applied. On the other hand, Stockholm is chosen 
as the representative of the green wedge pattern (Figure 2-2). 
 
Both cities are the capitals of their country and is the core for development, nationally and 
regionally. This similarity is the main factor determining the case study is comparable. Besides, 
both cities are chasing after the sustainable development, facing the increase of population and 
land consumption, also, both of the green structures occupy high perception of the whole areas 
and play important role shaping the urban growth. All these factors contribute to the 
comparability of the two cases. 
 
2.2 Theoretical Framework 
As the paper consists mainly three aspects to compare the London’s green belt and 
Stockholm’s green wedge, different theories are applied for each issue. In Chapter 4, urban 
shape resulted from the green structure’s morphology as well as the sustainability of urban 
growth are the main objectives. The opinions from Cliff Moughtin with his book ‘ Urban Design 
Green Dimensions’ are adopted as the basic theoretical framework for this part. The 
relationship between urban shape and urban sustainable development becomes the focus. In 
Chapter 5, the main attention is moved to the inner part of the city about the social outcomes 
from the green structure of each case. The points of view from Alan Evans with his book ‘Better 
Homes, Greener Cities’ are applied as the basic theoretical framework to examine the social 
effects. In Chapter 6, the main issue is about the accessibility to and values of the green 
structures. Sociotope mapping is chosen as the tool to evaluate the green areas and some 
study on maps are conducted to analyze and discuss different accessibilities to green belt and 
green wedge which affects the usage of the green spaces quite much. 
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Figure 2-1 Urban development inner green belt of London (LUC 2004) 

 

 
Figure 2-2 Urban development in between green wedge of Stockholm 

Source (http://www.eurometrex.org/Docs/eAtlas/STOCKHOLM_eAtlas.pdf) 
 
2.3 Basing on Documents 
The approach to collect empirical data is basing on the documents. As the study scope is on a 
regional scale, the maps, strategic plans and policies from the authorities are the main 
resources. The maps assist to illustrate the existing situations and problems and the strategic 
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maps show the direction of further development for each case. Policies description mostly 
explains the objectives of the authorities. 
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3. Green Belt and Green Wedge from Different Origins and Policy 
 
3.1 Evolution of Green Space in European Towns 
According to Peter Clark and Jussi S. Jauhiainen (2006), the ‘green’ concept of towns in Europe 
go back at least to 17th century, when described by Thomas Fuller that the English provincial 
town of Norwich as ‘either a city in an orchard or an orchard in a city, so equally are houses and 
trees blended in it’. But it was  not until 19th century that the references to green space in the 
urban context multiplied. For example, the urge for ‘zones of open country’ around London was 
mentioned in the 1820s and ‘green corridors’ in the 1880s, and similar concepts were picked up 
and disseminated in other cities and towns across the continent. 
 
Contests about the squares, parks and commons in London were set out as the important green 
spaces of European towns both before and after the First World War. And the tensions over the 
management of garden suburbs, in Stockholm for instance, during the inter-war period could 
also be found. 
 
The notion of an all-embracing urban green space came into shape after the Second World War. 
The growing conceptualization of green space in all its complexity is partly a function of the 
prominence given to it in public and planning debates, and also due to heightened 
environmental consciousness and lobbying for better environmental quality and maintenance of 
ecological systems in cities. 
 
Until the contemporary era, green space issues remain a vital theme in discourses about urban 
planning, the global city, and the environmentally sustainable city. (K. Parsons and D. Schuyler 
2002) On one side, the shrinking and destruction of green space, either natural or else, are still 
existing because of non-built-up areas are converted into built ones. On the other side, the 
amount of green space is increased through the conversion of former industrial sites into 
housing areas interleaved with parks as well as through the cleaning-up of polluted land and 
conversion to parks and the like. (Elmqvist T. 2003; Elmqvist T. et al 2004; Pihlainen K. & 
Tirkkonen E. 2002) 
 
These acception and implementation of new ideas and policies on green space is often the 
outcome of contests between city politicians, planning professionals and administrators, private 
developers, environmental organisations and engaged local householders. (Clark P. & 
Jauhiainen J. 2006) 
 
London was always in the first rank of attention from 1850s to the new century as a global city; 
Stockholm and Helsinki figure as medium-rank European capitals but the second a late 
developer, only becoming the capital of an independent state after 1917; London at least up to 
the Second World War was one of the most innovative and fertile cities in terms of generating 
green space ideas which were diffused across Northern Europe. Stockholm too had a 
significant international role during the 1930s and after the Second World War, influencing 
Helsinki, London and beyond.  
 
Besides the interrelationship between different policies and stakeholders, the typology is also an 
important issue associating with the evolution of green spaces. From the very beginning of our 
period, areas of natural green space within their jurisdictions, mostly towards the periphery, and 
subsequent extensions of city territory often expanded these natural areas are with great 
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significance. Different other types were added subsequently as planned tree-linked walks or 
boulevard in the period after the 16th century, fashionable squares with gardens, royal parks 
increasingly accessible to ordinary people become a major feature of all European cities in the 
period since  mid-nineteenth century. After the 1890s the range of green space was enlarged by 
the spread of villa estates, which usually combined areas of private house gardens with planned 
public space, often by the roadside.  
 
By the 1960s the provision of areas of green space in housing developments had become the 
norm. In the 1930s the surge of suburbanization in London led to the first piecemeal attempts to 
create green belt zones to contain urban sprawl and provide leisure opportunities for residents. 
The creation of the Green Belt around the British capital only came after 1945 through the 
interventionist policies of the LCC. (Figure 3-1) (Clark P. & Jauhiainen J. 2006) 

 
3.2 Stockholm Region 
Stockholm region (Stockholm county) located in the north of European periphery and on the 
Baltic sea coast of Sweden. The center of Stockholm region lies the city of Stockholm,  which is 
the capital and largest city of Sweden.  The Stockholm region is the largest capital metropolitan 
region in northern Europe and an international city that attracts international businesses, 
investments and tourists.(ROT 2006) Stockholm region is also a national center for research 
and development and the main driver of the national economy. (ROT 2006). (Figure 3-2) 
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                                              Figure 3-1 Location of Stockholm Region 
                        Source (http://www.eurometrex.org/Docs/eAtlas/STOCKHOLM_eAtlas.pdf) 
 
Stockholm County region consists of a total land and water area of  678 500ha, representing 
about 2% of the total land area surface of Sweden, and extending about 180 km from north to 
south.  (Colding, J., Elmqvist, T., ect, al 2003) The region comprises of 26 municipalities, 
intertwined by common structures such as settlement, industries, infrastructure and urban 
forests ( Åkerlund, U. 2011). (Figure 3-3) 
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                                  Figure 3-3 Stockholm region Source (Åkerlund, U. 2011) 
 
Stockholm has a special typology. It has grown from several bodies of water and an archipelago 
type of landscape (Figure 3-4). About one thousand years ago, Stadsholmen, the first 
settlement in this area, formed along the so called Stockholm Ridge, where lake Mälaren meets 
the Baltic sea (Stockholm Stad 2009a). The green wedges that stretching out from Stockholm 
city center are the preserved ancient landscape in the region. In the 1900s, the urban 
development then focused on the urban infrastructure, at that time, massive investments has 
been taken into the rapid transportation system. In the 1950s, Stockholm suburban areas began 
to grow, and the rail transportation continued developing so that Stockholm remains a city of 
high rate use of public transportation. The transportation infrastructure sector also brings 
challenge for Stockholm's environmental development.  
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                  Figure 3-4 Stockholm Strategic Plan Land use (1998) 
                                                                                                                                                                                              

               

Source (http://www.eurometrex.org/Docs/eAtlas/STOCKHOLM_eAtlas.pdf) 
 
Urban development now 
Stockholm city is the largest city of Sweden. The Stockholm region is now mono-centric, the 
region's settlement is star-shaped radial from city center. According the this pattern, the 
transportation system reinforces its mono-centricity. For a sustainable growing purpose, the 
Stockholm city plan has focused on four main aspects: Strengthening central Stockholm, 

Subject Ha % 
Agricultural land 116 18,0 

Forest 322 50,0 
Apartment buildings 5 0,8 
Single unit dwelling 26 4,0 

Summer cottages 34 5,0 
Industry 4 0,6 

Retail and trade 2 0,3 
Non-profit 5 0,7 

Transport infrastructure 14 2,3 
Rest non-urban land 118 18,3 

Total land area 646 100,0 
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focusing on strategic node, connecting different city areas, and creating a vibrant urban 
environment in all of Stockholm (Stockholm Stad 2012a). 
 
Green development in Stockholm 
A city's green city is the base of a city's biodiversity and human well-being. Stockholm is 
referred as a "green and blue city" as it has many parks and reserved green spaces. About 90% 
percent of the population live less than 300 meters from open spaces, such as green parks and 
water (Stockholm Stad 2011a). Stockholm has a population of 864,324 in the municipality (2010) 
and 1.4 million in the urban area (2010) and around 2.1 million in the 6.519 km2 metropolitan 
area (2010) (Statistic Sweden 2011). Till 2010, Stockholm metropolitan area became the home 
of 22% of Sweden's population. It is estimated that the by the year 2025 there will be 1 million 
inhabitants in the city, it is extremely important to preserve the green and blue areas as the city 
continue to expand. 
 

 
                        Figure 3-5 Green structure of Stockholm Region (RUFS 2001) 
 
3.3 Green wedge history 
Stockholm region is recognised to be one of the greenest urban regions in the Nordic countries 
(Lewis, K. 2012). Urban green space is considered to be of prime importance in urban 
sustainable development. To keep the quality of urban green is to keep the quality of city life. To 
maintain the multi-benefits that urban greenery offer us while urban region rapidly expanding, 
municipalities of Stockholm region collaborated together to create the green wedge planning 
concept, a new way of managing urban green spaces.  
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The term "green wedge" emerged at the beginning of the 1990s, created by the Stockholm 
Regional Planning Office. It is a green structure that stretching from rural area to the central 
Stockholm. It has ten green wedges going through the whole Stockholm region so every part of 
the city is closely connected to the nature. Green wedges contain urban and peri-urban forests, 
wetland, agriculture land and parks, which is important urban ecological and recreational 
corridors. As green wedges occupied a certain quantities of urban land, they take more than just 
preserve nature greenery. Only 20-30% of the green wedge land is simply used for nature 
preservation. Each of the green wedge has its own name based on its own main function.  
According to the Markelius Plan of 1952, the city's satellite suburbs emerged along the new 
underground lines in the 1950s, where the modern history of Stockholm's urban form begins  
(Hall, P. and Ward, C. 1998). The term 'green wedge' was first used in Stockholm planning 
documents in 1970s and carried positive characteristics of good access to nature for a majority 
of the population.(Andersson, O. 2009)  
 
From 1980s, as the extending of the star-shaped transport corridors, the star-shaped form of 
metropolitan area emerged, "separated by belts of open land containing the major national 
highways". (Hall, P. and Ward, C. 1998)  
 
The urban settlement of Stockholm is basically a star-shaped pattern. In the beginning, a large 
number of the green wedges land are belongings of the royal parks, the noble families and the 
military exercise fields. (Lewis, K. 2012) With the expansion of city area and the star-shaped 
transportation system, these lands were transformed into recreational, forestry and agricultural 
areas. The essence of Stockholm regional green structure is to create a coherent system of 
vegetation, soil and water that also cohesive with the built environment. Green wedges, as the 
main content of Stockholm regional green structure, are of important landscape values 
throughout the county and east central Sweden. In the Regional Development Plan for the 
Stockholm 2010 (RUFS 2010), green wedges are identified as the culture regions and 
characteristic landscape in eastern central Sweden. 
 
These wedges have not only rich in nature resources like forests, lakes and watercourses which 
provide possibilities for outdoor activities, relaxation and silence in contrast to the crowded 
urban life, but also are rich in biodiversity, cultural history and environment which make 
Stockholm green wedges world-unique in several aspects.(Stockholms regionen 2010)  
 
3. 4 London Metropolitan  
Urban development of Greater London area 
 
London  Metropolitan located in the southeast part of England. Greater London is the top-level 
administrative division of England covering London (Travers, T. 2004). Greater London area is 
settled in 1965 and it covers the City of London and the 32 London boroughs (Travers, T. 2004). 
It has a population of 7,753,600 by the year of 2009 and covers 1,572 km2. 
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                             Figure 3-6 Map of Greater London 
                  Source (http://commons.wikimedia.org/wiki/File:Greater_London_UK_location_map_2.svg)  
 
3.5 Evolution of Green Belt 

 
                                    Figure 3-7 Greater London Greenbelt  
            Source (http://www.communities.gov.uk/documents/planningandbuilding/pdf/mapgreenbelt.pdf ) 
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The greenbelt is a strip of land that encircles Greater London which first established in 1935 by 
the Greater London Regional Committee. The proposal of 1935 was "to provide a reserve 
supply of public open spaces and recreational areas and to establish a green belt or girdle of 
open space" (OPDM 2001). The greenbelt land is consist of parkland, farmland and recreational 
lands. The greenbelt is protected by planning and development policies, which means any 
building or development proposal on the greenbelt land is carefully monitored (Green Belt 1944). 
London Greenbelt covers approximately 486,000 hectares (1.2 million acres). (Green Belt 1944) 
The main purpose of greenbelt is to build a restricted area round a town to make the outward 
urban sprawl under control. 
 
In the year of 1943 when the World War II is over, architect and town planner Professor Patrick 
Abercrombie (1879-1957) established 'Standards of Open Space' which recommended that, for 
every thousand city inhabitants, there should be at least four acres of open spaces available. 
(Abercrombie Plan 1944) According to Professor Abercrombie, the new network of open space 
could be contribute to the improvement of people's health and wellbeing. The 'County of London 
Plan' (1943) and The Greater London Plan (1944) that he came up with during the World War II 
was a blue-print for London's post-war reconstruction and development. (Abercrombie Plan 
1944)  

 
                                      Figure 3-8 County of London Plan 1943 
                              Source (http://www.lewism.org/2009/06/14/county-of-london-plan-1945/ ) 
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                                                 Figure 3-9 The Greater London Plan 1944 
                                  Source (http://www.lewism.org/2009/06/14/county-of-london-plan-1945/ ) 
 
The Greater London Plan 1944 is the continued plan of County of London Plan, the previous 
year. The Green Belt is established during this plan to restrain the development of new 
infrastructures like buildings. To accommodate the over-spill of population, the plan also 
prepared to expand the existing towns like Swindon, Haverhill and Ashford. (Greater London 
Plan 1994) Also, the new towns outside the Greater London is built to fulfill the same purpose, 
such towns are Basildon, Bracknell and Harlow. The overall purpose of this plan was to control 
the expansion of metropolitan London. 
 
In 1947, the Town and Country Planning Act allowed local authorities to incorporate green belt 
proposals in their first development plans. (OPDM 2001) The codification of Green Belt Policy 
and its extension to areas other than London came in 1955 with an historic circular inviting local 
planning authorities to consider the establishment of Green Belts. (OPDM 2001) 
 
The principle of Green Belt is to prevent the further growth of urban area so that the 
neighborhood towns can preserve their own character instead of merging into one another. The 
green belt land is not allowed to use as building areas except for extremely special 
circumstances.  
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                      Figure 3-10 Two phases of green belt 
                      Source
(http://www.gardenvisit.com/landscape_architecture/london_landscape_architecture/landscape_planning_pos
_public_open_space) 
 
The London Metropolitan Green Belt was built from 1965 to 1988. In phase1 the green belt was 
8-16 km wide, extending to about 40 km from London center. Eight new towns were established 
a few miles outside green belt phase 1 while certain amount of development permitted within 
the Green Belt as well. (Bhowmik, S. 2011)  
 
The phase 2 was completed in 1988, the width of green belt was increased from 8 km to 32 km 
in some places. (Bhowmik, S. 2011) The increased width was used for pushing the 
development of employment further from London. 
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Chapter4 The ‘Green’ Shapes Aiming at Sustainability 
This chapter explains how the morphology of green belt and green wedge affect the urban 
growth process aiming at sustainability. The inter-relationship can be explained as: according to 
both the green policies, the green structure area is strictly protected against the urban growth, in 
other words, the urban growth is restricted within the areas where there are no ‘protected green’. 
So the morphology of green structure to some extent determines the urban shape. Basing on 
Cliff Moughtin’s theory, urban shape is one of those important factors affecting the achievement 
of sustainability. By the comparison and discussion of this chapter, how green belt and green 
wedge affect the urban growth aiming at sustainability will be revealed. 
 
4.1 Urban Shape Basing on Green Morphology 
As stated in Cliff Moughtin’s book ‘Urban Design Green Dimensions’, sustainability is the result 
from different levels of urban design, including regional design, city design, city quarter design, 
urban street block design as well as the consideration of buildings’ and transport’s energy 
consumption (Moughtin, C. 2005). All these factors assist to or counteract to achieve a 
sustainable living environment. Among these, unlike those happening in the city or blocks, 
regional design concerns the longest travel behaviors which can consume more energy, and the 
regional design will affect the further arrangement in the city and blocks. This means that the 
regional view is quite important from the very beginning of the planning process and the 
importance of it can also be seen from Cliff’s description (Moughtin, C. 2005): 
 

Ideas about sustainable urban form are located both conceptually and theoretically within the 
field of regional planning. The main concern of regional planning is the development of a 
network of sustainable metropolitan areas, cities, towns and villages. It is also concerned with 
the development of the rural areas.  

 
And according to the inter-relationship description above, the preserved green structure played 
a key role. It is necessary to compare the morphology firstly, which are the main reason for 
most of the coming consequences. 
 
Obviously, the green belt of London is a ring shape, with a 8-16km width ring belt closing 
London metropolitan (Figure 4-1). Because of this closed limitation, the shape of London 
metropolitan is similar to a round (Figure 4-2), without much extensions. On the other hand, with 
the limitation of green wedges (Figure 4-1), Stockholm’s urban shape is somehow similar to a 
‘star’ (Figure 4-2), with many extensions from the center. 
 
Cliff Moughtin categorized urban shape in ‘Urban Design Green Dimensions’ into three main 
archetypal urban forms as: linear city; the city set out in the form of a grid; and the highly 
centralized on inward looking city (Moughtin, C. 2005). Each form has its own city metaphor and 
possibility to develop itself. 
 
Here London represents the centralized city with the green belt as a fictitious city wall and the 
traffic infrastructure has become the gateway connecting the metropolitan with outside. The 
strength of this typology, at least from the initial idea, is that the size of the city should be 
maintained at a given size to control the travel distance to the city center and consequently 
reduce the use of non-renewable energy (Moughtin, C. 2005). Under this situation, the 
containment of London’s urban land can be seen as sustainable urban form. The basic way to 
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accommodate more inhabitants will be to increase building density, thereby affecting the 
traditional architecture and generating congestion of public space. 
 

 
Figure 4-1 Figure-Ground Study of London (left) and Stockholm (right). Green belt as the Figure, City as the 
Ground (Made by author) 
 

 
Figure 4-2 Figure-Ground Study of London (left) and Stockholm (right). Green belt as the Figure, City as the 
Ground (Made by author) 
 
On the other side, the ‘star-shaped’ Stockholm can been taken as the combination of both the 
linear city and the centralized city. It is because unlike other linear cities, the star shape has a 
center where most attractiveness, service and working opportunities assembled. This attracts 
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people to move into the center. But it is not the same as an centralized type because the 
‘tentacle’ gains the merits from the linear shape as well. It reserves the possibilities of extension. 
According to Cliff, the main feature of the linear urban form is its ability to deal with the rapid 
and efficient mass movement of people and goods within and between cities (Moughtin, C. 
2005). So it is possible for Stockholm to combine the advantages from both linear and 
centralized type. 
 
Of course both of these planning concepts can be taken as the preserving green spaces against 
the urban growth. But there are also some extra reasons for Stockholm to change this plan--- 
Stockholm’s topography and soil status. The hilly topography and rocky basement determined 
that it is difficult to expand the urban area onto the green wedges. According to the information 
on the Geological Survey of Sweden, the soil of green wedge areas is rocky soil. The main part 
of the soil are granitoid and its metamorphic equivalents. Besides of the granitoid, there are 
several major rocky soils like granite, gabbro, rhyolite, basalt and trachyte. (Figure 4-3) This 
natural rocky environment plays an important role other than restraining urban growth by 
purpose and preserving the green areas when making the planning policy. 
 

 
Figure 4-3 Bedrock distribution over Stockholm region (The black lined area = Existing green wedge land) 
Source (http://maps2.sgu.se/kartgenerator/maporder_en.html) (Edited by author) 
 

Color Superficial Deposit 
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On the other side, London green belt has the possibility to develop settlement according to the 
topography and soil status. As showed in the topographical map of green belt region (Figure 4-
4), the land deposit are consisted of sand, gravel, clay and some with chalk group in the south 
part. Also, due to green belt's flat landform, a large mount of the green belt land are used as 
farm land, especially in the north and southeast area. (see figure 6-1) Most the The character of 
the soil in green belt area is mild and soft which can be easily transformed into urban 
development use. 
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        Figure 4-4 Soil distribution over London metropolitan (The black lined area = Existing green belt land) 
        Source (http://mapapps.bgs.ac.uk/geologyofbritain/home.html) (Edited by author) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The special archipelago context also contributes to the fragment of Stockholm region. The blue 
structure, like the rocky green areas as well, make up the boundaries for the urban areas, for 
example the blue water Mälaren-Strömmen-Saltsjön which constitutes a major barrier for 
integration and communication between north and south parts of the metropolitan region. In 
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London, even though the Thames cut through the metropolitan area, the blue water does not 
consist a high proportion and it is involved into the urban structure like a street, which cannot 
play as segregation role as Stockholm’s blue structure. In sum, the topography, soil status and 
the water together make up the extra constraint for urban growth besides the green policy. Even 
if there is no such green wedge concept, the urban shape is still somehow determined by these 
factors. While London has no such constraint according to its flat, ‘soft’ soil and few water 
boundaries. The outcome of the urban shape follows the man made policy mostly. 
 
Instead of only controlling the urban expansion, to preserve the green areas themselves is also 
one of the purposes of Stockholm green wedge concept. Different stakeholders play the role of 
protecting their own treasures like the royal parks, the noble families and the military exercise 
fields (Lewis, K. 2012). While the London green belt policy focuses on the urban growth control 
mostly. 
 
4.2 Flexibility of Development 
If the population of London metropolitan can be balanced well with the limited urban size, as 
mentioned previously, the compact London would be nearer to the point to sustainability with 
limited short travel distance. But the reality goes against this as more and more people 
demands to settle down in London. The fast growing population pushes the city to leap-frog 
over the green belt boundary and develop low density sprawl outside (Nelson, A. 1994, Kelly, E. 
1993; Gunn, S. 2006). These outer fields are choices for those who want to escape from the 
over-crowded metropolitan area but still they depend on the service inside the ‘barrier’ greatly. It 
is also Alan Evans’ idea that people living at high densities ‘are more likely to have second 
homes and will travel more on weekends to leave the cities behind’ (Evans, A. & Hartwich, O. 
2006). Even though the compact city mode saves the non-renewable energy to some extent, 
but the ‘leap-frog’ wastes what has been saved. In long term, the low density sprawl outside the 
boundary has negative consequences, motor dependency and low levels of public transport for 
example (Ståhle, A. & Caballero, L. 2010). 
 
Comparing with the strict limitation of expansion in London and the actually low density sprawl, 
the star shape allows the urban growth along the ‘tentacle’ benefiting from the strengths of 
linear shape. But virtually, Stockholm developed along double directions: building outwards 
together (Figure 4-5) and inwards (Stockholm Stad 2010). While London does not have any 
more spaces to extend urban area (Figure 4-6).  
 
Since 1999, the City Plan of Stockholm has came up the notion of ‘building the city inwards’, 
which means that the urban development takes place in existing neighborhoods and the 
renewal of older and industrial areas as mixed-use neighborhoods (Stockholm Stad 2010), 
Hammarby Sjöstad for example.  
 
The outwards growth of Stockholm actually took place before the inwards strategy. The 
population in both Stockholm and surrounding counties increased dramatically between 1930 
and 1975, arising further demands on land for housing, transport infrastructure and technical 
systems. Since the late 1900’s, the dynamic expansion and construction mainly spread along 
public transport like subway and commuter rail lines as well as road network (RUFS 2010). 
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  Figure 4-5 Urban growth of Stockholm Region  
  Source (http://www.eurometrex.org/Docs/eAtlas/STOCKHOLM_eAtlas.pdf) 
 

 
                               Figure 4-6 Urban growth of London metropolitan  
                               Source ( http://www.scribd.com/doc/56212975/GREEN-BELT) 
 
Because of the expansion flexibility, Stockholm region has the possibility to develop a compact 
and poly-centric settlement structure providing effective public transport system and 
convenience for service. Housing, working opportunities and other functions are placed along 
the communication routes and at the intersections where the routes meet. It allows ‘building 
structures, transport infrastructure, green areas and water structure to Interact effectively, and 
enrich and complement each other’. (RUFS 2010) 
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                          Figure 4-7 Poly-centric strategy for Stockholm Region (RUFS 2010) 
 
There is another researcher, H.W. Frey (2000), who holds a concept of ‘focused city net’ (Figure 
4-8) which also suggested the sub-center would contribute to a sustainable development. Even 
though the concept concerns more about the relationship between city and rural area, it 
explains the poly-centric principle very well here. If the dispersed development gather into some 
subareas besides the central part, service and infrastructure will also gather to support this area. 
Instead of traveling too much between the traditional city center and the outer field, subarea will 
sustain itself to some extent and the public transport will also play a role as enough population 
are going to utilize it. 
 
The diagram of Figure 4-8 shows the transition from ‘blurred’ city to ‘focused’ one, which is quite 
sensitive policy in the west if settlements were demolished. The author H.W.Frey himself also 
admitted this could be a very long process with urban development. But from another point of 
view, the ‘blurred’ city could be avoided at the beginning if policies are made to develop 
‘focused’ city intentionally. The poly centric development could be seen one of the outcomes of 
this type. The aim of using this diagram in this paper is to illustrate the merits from ‘focused’ city 
and suggest to develop this sustainable manner instead of persuading the demolishment of the 
already built settlements. 
 



 

 29 

 
Figure 4-8 The process of compaction of the city region's development clusters: (a) the `blurred' city net, (b) 
definition of areas to be compacted or dissolved, and (c) the `focused' city net. (Frey, H. 2000) 
 
When it comes to compare the flexibility of development between London and Stockholm, 
London is constrained to develop only inwards and Stockholm has a double ways to go. The 
only choice of densifying London caused further unsustainable development out the green belt 
while Stockholm forms its sub-centers which contribute to a sustainable development. 
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4.3 Public Transport through The ‘Green’ 
The green belt policy does not only fail in forming sustainable settlement clusters outside the 
boundary but also wastes the public transport infrastructure passing long distance without 
settlements. The previous section has described that the flexible development of Stockholm 
pattern and the weakness of London pattern. Now the focus is transferred to the public transport 
which is the foundation for the flexible development and the one step transformation of London 
from green belt to green wedge. 
 
It has been argued by Kate Barker in her report that the green belt has lengthened commuters’ 
drive into London and ‘some urban extensions and new settlements should take place clustered 
around transport corridors, or at the edge of urban areas’ (Barker, K. 2006). This extension 
strategy is also agreed by Town and County Planning Association who believe the key option 
for the future expansion of urban areas should be well related to public transport corridors which 
actually conflicts with green belt (TCPA 2002). 
 
It can be easily found from London metropolitan’s infrastructure map (Figure 4-9) that, before 
entering into the city, the infrastructure passes the green belt with the distance almost two thirds 
to across the who city. And the ring road is also separated from the urban area. In other words, 
the traffic infrastructure is associated with the green belt instead of the city, and this reduces the 
efficiency of the traffic dramatically.  
 

 
Figure 4-9 London metropolitan traffic infrastructure (LUC 2004; edited by author) 
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On the contrary, the traffic infrastructure of Stockholm (Figure 4-10) serves the city with 
settlements built along as it associates with the life more. 
 

 
                   Figure 4-10 Stockholm region traffic infrastructure (RUFS 2010; edited by author) 
 
This pattern and the traffic infrastructure accordingly allow more people to access the public 
transport system, living not far away from the transport routes and benefit from the convenience. 
As Stockholm and other parts of the inner city has remained the region's dominant work area, 
many workplaces, an extensive retail offer, entertainment and cultural activities concentrated on 
the inner city. (RUFS 2010), people who live outside the city center still need to commute a lot, 
and the public transport development is an essential contribution to the region by reducing 
environmental impact. By far, Stockholm has the highest transport share in the county and more 
than half of the trips are made by  public transport within the county. 
 
Again, the Stockholm case shows the strength of green wedge by allowing settlement along the 
transport infrastructure. But there is still the possibility for London metropolitan to have a change 
by slight modification of the policy, by allowing some expansion along the traffic infrastructure to 
some extent. If so, it will be transferred into a sustainable direction and some social problem as 
the land shortage and increasing housing price (discussed in next chapter) can be eased. Many 
long journey would be cut to short ones and the public transport system will play a quite 
important role. Actually, this is changing the green belt into green wedge pattern (Figure 4-11). 
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 Figure 4-11 Imagination of expansion along traffic infrastructure in London metropolitan (LUC 2004; edited by 
author) 
 
Unlike the natural green wedge formed by topography in Stockholm, this imagined proposal for 
London evolved from green belt results from the traffic infrastructure. As Cliff Moughtin said in 
his book: sustainable transport, in addition to having a powerful influence on urban form and city 
design, is also a vital strategic element in the regional pattern of development (Moughtin, C. 
2005). 
 
This imagined proposal for London also gains an extra merit than Stockholm’s pattern which is 
the ring road. The weakness of the star shaped Stockholm region is lacking of connection 
between each branches. Every ‘tentacle’ is separated far away from others, that to enter the 
area at the other side of the green wedge, it needs to transit at the central part. This, obviously, 
will create more pressure for the city center. While if the ring road is provided as a 
compensation, the journey between wedges would become more fluent and traffic volume in the 
city center will also be reduced. 
 
4.4 MARS Plan of London 
Interestingly, there used to be an linear plan (Figure 4-12) prepared for London in history before 
the green belt is applied. This plan is created by a group as the English wing of CIAM (Congres 
internationeaus d’ Architecture Moderne), whose name is Modern Architectural Research Group, 
more accepted as MARS. This group produced the master plan for London when it needs 
reconstruction after the Second World War. The Modern Architectural Research Group took the 
problems of movement in congested metropolitan as the first objective to propose an efficient 
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plan. They also predicted the problems as housing shortage and lacking open spaces, which 
are right faced by London currently. So the MARS Plan started from solving these problems and 
was based on a series of linear forms arranged around the transport infrastructure. Each branch 
was constrained by the green spaces while reserved the opportunities to extend along the 
transport system. 
 

 
                                Figure 4-12 MARS Plan for London (Moughtin, C. 2005) 
 
This master map for London is contemporary to Le Corbusier’s Plan Voisin of Paris. In a bold 
modernistic manner it shows total disrespect for existing property boundaries and existing built 
structure. It also belongs to the combination of linear and centralized shape but the central area 
is replaced by a linear belt which is responsible to connect all branches. The ‘green wedge’ 
concept actually showed its rudiment even before green belt concept. The motivation for these 
‘wedges’ is also to ‘provide sites for recreation, health and education’. And inhabitants live 
within walking distance to both borough center and green spaces (This idea about accessibility 
to green areas will be discussed in Chapter 6). While it is Abercrombie’s green belt idea finally 
accepted by the authority. However, this example shows that green belt is not the absolute 
solution to London’s planning. Historically, there was the possibility to develop London into other 
directions, as MARS Plan suggested. 
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Chapter5 The ‘Greens’ Effects within The Urban Areas 
The previous chapter has compared the development and growth of urban areas outwards 
between London and Stockholm. And it was mentioned that Stockholm has a double directions 
development approach with both expansion and densification of the existing urban areas. And 
the main objective is to compare the expansion flexibility of the two cases. While in this chapter, 
the study scope is adjusted to urban areas inwards. The first issue of this chapter is still 
associated with sustainability overlapping with last chapter. Comparison is conducted to check 
how the densification levels varied between London and Stockholm and their effects on 
sustainability accordingly. Then the second issue covers the social effects resulting from green 
belt and green wedge policy, with the main objective of land shortage and the housing problems. 
And the last part of this chapter discusses the social problem further, to understand the existing 
weakness of green wedge as a possible alternative for green belt. 
 
5.1 The Balance of Compact City--- Densification while Losing Green 
In order to achieve sustainable urban development, how to reduce the long journey and give full 
play to the public transport system such as the rail is one important direction. This is about the 
urban development outwards which has been discussed in last chapter. While on the other 
hand, there is another approach to achieve this sustainable development of cities inwards--- 
compact city. 
 
The idea of compact or dense city as a way to achieve sustainability is accepted by many 
researchers. For example, Cliff Moughtin cited Newman, P. & Kenworthy, J.’s diagram (1989) 
expressing that there was a general relationship between petrol consumption and urban density, 
as: normally, the higher urban density, the lower use of petrol per capita (Moughtin, C. 2005). 
(Figure 5-1) 
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Figure 5-1 Urban density and petrol consumption. (Newman, P. & Kenworthy, J. 1989) 

 
This change is quite evident when the urban density is below 30 people per hectare (ha) from 
Figure 5-1. And there is also exception for example, Brussels has double higher density than 
Copenhagen, yet it consumes more petrol than CPH. This can be explained that the density 
does assist to reduce the consumption in some ways, but it is not the only factor. Generally, 
high urban density ‘increases the viability of public transport and reduces distances between 
facilities to encouraging walking and cycling’ (Moughtin, C. 2005). From the diagram, London 
has a little higher density than Stockholm, and the petrol consumption is correspondingly lower. 
Because of the restrict insisting of London’s green belt, the London metropolitan has become 
rather dense. 
 
Meanwhile, densification is not the only way to follow the sustainability tendency. When 
compact London faced other problems caused by densification, many have argued the ‘only-
dense’ strategy. In Cliff’s book, after he described the general relationship between urban 
density and petrol consumption, he also pointed out that ‘density alone is a crude instrument on 
which to base a theory of sustainability’ (Moughtin, C. 2005). It is an ‘oversimplified reaction’ to 
advocate the compact city as a panacea for environmental problems and sustainability issues 
(Moughtin, C. 2005). But this is what London is undergoing: taking compact concept as a 
panacea. 
 
There are also some other researchers who indicated why the densification process of London 
at present is not a sustainable approach and could even threaten the sustainability. One of them 
is Alan Evans who criticizes the green belt policy much. He accepts to some extent that living at 
higher densities has some merits for natural environment because of the reduction of petrol 
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usage. But he doubted ‘if people live and work close together they will travel less’ (Evans, A. & 
Hartwich, O. 2006). 
 
One reason for his doubt is mentioned previously because people could have a second home 
outside the green belt, which cancels out the fuel savings made by living at higher densities in 
the first place. The other reason is, if combined with the points of view from Cliff Moughtin, once 
the urban density has reached to some extent, the compact concept is actually a very slow and 
inefficient way of influencing fuel consumption (Figure 5-1). Since the Labor came to power in 
1997, even though more high dense buildings like flats were constructed, fuel consumption 
remains more or less the same instead of decreasing (Evans, A. & Hartwich, O. 2006). Factors 
like traffic congestion in urban area need to be taken into consideration when the authorities 
balancing the urban density at an appropriate degree. 
 
Besides, urban densification at the cost of losing urban green space is another aspect of 
decreasing sustainability of London. According to Alan Evans, the housing prices and opinion 
polls show the British’s preference to living in detached houses with gardens. But this type of 
living environment and development is kept away, leaving place for high-rise living in even more 
crowded urban areas. In order to accomplish the target of a compact London metropolitan, front 
gardens with 22 times the size of Hyde Park have been lost in London (Figure 5-2). In Alan’s 
words: ‘our cities are becoming gray deserts’ (Evans, A. & Hartwich, O. 2006). 
 
Not only the front gardens, but also the urban green spaces which are actually utilized by 
citizens are eroded by densification process. Almost half the UK’s playing fields have gone 
away since the 1990s. It is also Jan Gehl’s idea that a healthy and sustainable city needs 
greenery associated with physical activities, bringing citizens mental health benefits (Evans, A. 
& Hartwich, O. 2006; Gehl, J. 2010). 
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      Figure 5-2 London’s strategic open space network (GLA 2009) 
 
From 1992 to 2005, almost 34,000 playing fields out of the 77,949 disappeared because of the 
restrict planning policy focusing on densification inwards instead of development outwards. 
Many open spaces in London are in a state of decline, particularly in poorer neighborhoods, 
arguably where quality of public open space is needed most (LUC 2004). Additionally, the 
government set the target of recycling at least 60 percent of what they called brown field land 
for new development. But from Alan Evans’ opinion, many of the brown fields are actually 
‘green’. He claimed that these areas could be valuable heavens for plants and animals in the 
cities as well as provide recreational spaces for citizens (Evans, A. & Hartwich, O. 2006).  
 
So the further densification process of London recently, on one side cannot reduce the energy 
consumption any further; on the other side, the compact mode consumes the valuable greenery 
inside the city, which is against people’s desire and promotes people to get out of the green belt 
to have a second home in order to enjoy the nature (Evans, A. & Hartwich, O. 2006). 
 
On the contrary, although Stockholm starts to ‘build the city inwards’ since 1999, the 
densification is not occupying the valuable greenery in urban areas as London does. The green 
in the urban area is still accessible for citizens which constitutes the a high portion of the urban 
area (Figure 5-3).  
 
The authority is responsible for balancing the density of the urban area in order to achieve some 
sustainability as well as comfortable living environment for people. It is not wise to demolish the 
open and green space inside the city to accomplish the target, which actually goes against the 
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sustainability concept. The balance means there is a limitation of an area’s density according to 
the situation of each place, both London and Stockholm. It seems London is exceeding this limit 
and still building up the density at the cost of valuable urban greenery, meanwhile, Stockholm 
seems to provide better sustainability because it has the expansion opportunity in adjacent 
municipalities, cooperating in the regional association without the limit of green belt. 
 

 
Figure 5-3 Green spaces in municipal borders of Stockholm city  
Source (http://www.stockholm.se/karta#centerposition=6584026%2C1624066&zoom=70) 
 
5.2 Where Comes The Land for Housing 
But why not stop the further densification process? Because the authority insists on the green 
belt policy with the ambition not breaking it up, while on the other hand, there is a great gap 
between the housing demand and supply caused by the land shortage. And the land shortage is 
obviously the result of the limitation of London’s green belt policy. 
 
The increasing housing prices issue has been recognized to be the result of reducing the supply 
of available land by green belt. No matter the traditional determinants of land values such as 
location, size, socioeconomic factors, infrastructure, negative externalities, and amenities 
(Nelson, A. 1985), the land price goes up because of its shortage. As land price goes up, 
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shortage of affordable housing turns up to be a problem. (Evans,1985; Amati, M. & Taylor, L. 
2010) The demand for homes either to buy or to rent is growing faster than the supply which 
has become the challenge of the government and because of the high prices, young people find 
it difficult to ‘get a step on the housing ladder’ (DCLG 2007). The average housing price of 
England is 10 times higher than the nation’s average household income (Hecimovich, J. 2008). 
And lower quartile house prices are now more than seven times lower quartile earnings (DCLG 
2007). (Figure 5-4) 
 

 
       Figure 5-4 Ration of house prices to earnings (lower quartile): 1999- 2006 (DCLG 2007) 
 
London as well as other British cities under the effect of green belt policy are facing this 
embarrass. The original idea and imagination of green belt policy for these cities is promising, 
but after all, the embarrass is the result of the confliction between the limitation of green belt 
and the increasing population. 
 
The population of London has been increasing every year since 1988 and the growth 
accelerated during the early 1990s. The number reached 7.56 million at mid of 2007 (GLA 
2009). (Figure 5-5) And the authority estimated London’s population growth kept, the number 
could arrive at 8.10 million by 2016; 8.37 million by 2021 and 8.63 million by 2026. Until 2031, 
the population of London is estimated to be 8.89 million (GLA 2009). (Figure 5-6) 
 
Increasing population means demand for more houses. At present, almost 4 million people lined 
up for social housing on the waiting lists. Every year approximate 223,000 new households 
come into form in Britain, including the independency of children; single person household; 
immigration and longevous people moving for more suitable homes. But out of these 223,000 
new households, only 185,000 new housing units are provided leaving a big gap in between 
(Hecimovich, J. 2008). (Figure 5-7) 
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                    Figure 5-5 Annual population change 1971- 2007 (GLA 2009) 

 

                 
                Figure 5-6 London’s population 1971- 2031 (GLA 2009) 

 

 
                        Figure 5-7 Housing market of London (Hecimovich, J. 2008)

 
The conflict between meeting housing demands and the need to find more housing land has put 
much pressure on the authority (Gunn, S. 2006). In the future, they need to identify enough land 
to deliver the housing in their areas (Hecimovich, J. 2008). But where comes the land if the 
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green belt is still protected against most possible development? Reform and changes are called 
for developing a flexible green belt approach (Gunn, S. 2006).  
 
Assuming green wedge is a possible alternative, let’s turn our view to Stockholm to have a 
check about its situation on the housing issue. As the Stockholm region is becoming more 
attractive for people, the population has increased much since the 1970s (Figure 5-8). From the 
1960s to the 1970s, residential construction reached its peak of Stockholm region (Figure 5-9). 
It is right in this period, Stockholm expanded itself quite much along the spaces in between 
green wedges (Figure 4-5). After that, housing construction rise 10,000 flats annually. 
Covariation with population growth well up until the early 1990's. (RUFS 2010) 
 

 
                 Figure 5-8 Population growth over the past 40 years in Stockholm (RUFS 2010)
 

 
            Figure 5-9 Population growth and housing construction in Stockholm per year 1961-2008 (RUFS 2010) 
 
Figure 5-9 explains the relationship between the population growth and the new housing 
construction. This, however, does not include the ‘redevelopment’ inside the city. The expansion 
process fell down during the late 1990s and the strategy turned to densify the urban areas, by 
‘building new homes to and within existing settlements’ (RUFS 2010). Comparing with London’s 
situation, the previous expansion has prepared Stockholm for further densification. And this 
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densification approach is feasible because the region of Stockholm is far from compact than 
London is. 
 
From Figure 5-6, the estimated population of London will increase another 20% by 2030. The 
British government is trying their best to densify the city without breaking the green belt policy. 
The density has reached 40 dwellings per hectare from the original 25. By their response to the 
housing shortage crisis, they establish The Housing Green Paper, promising ‘240,000 new 
homes be built annually to meet an overall goal of two million new homes by 2016 and three 
million by 2020’ (DCLG 2007). This target depends much on the brownfields and government-
owned land. But the ‘three million new homes are the minimum needed’, which means the land 
the government can provide still cannot satisfy the demand (Hecimovich, J. 2008).  
 
The other opinion besides the green city (mentioned in last section)  in Alan Evans’ book ‘Better 
Homes, Greener Cities’ is that a planning system should provides people with the homes they 
want but it is far from doing so. He argues planning is not an approach to limit people’s choices 
or changing their preferences but an attempt to deliver the housing what people needed (Evans, 
A. & Hartwich, O. 2006). 
 
A sound planning system should ensure the flexibility of housing market to respond demands. 
The green belt keeps urban areas from expansion, which occupies less than ten percent of the 
country’s total land area. Meanwhile, it protects too much rural area, some of which is ‘set aside’ 
to avoid overproduction, and the value of which may not compete with urban or suburban area, 
even at biodiversity aspect (Evans, A. & Hartwich, O. 2006). 
 
5.3 Segregation Is Still The Problem 
Socially, the green wedge pattern of Stockholm is not a perfect and unproblematic strategy. 
There are some critiques emerged about the social segregation issue that happened in modern 
societies. It has been pointed out that the urban landscapes like Stockholm green wedge 
segregated urban enclaves. As Moussawi pointed out that the increasing urbanization of 
Stockholm also increased the segregation of the urban landscape. (Åman et al. 2004) A 
published document on housing segregation by the City of Stockholm addresses these issues, 
stating that the social integration is strongly related to spatial segregation. (Regionplane-och 
trafikkontoret. 2007a) In Stockholm where the green wedges cut through the built-up areas is 
believed to be a barrier to integration and heighten the effect of social segregation. To break the 
geographic and social barriers segregation the public space is playing a major role in creating 
places that heightens the relations between people and physical surroundings. (Lilja, E. 2005) 
 
This somehow, shows the weakness of the green wedge. If London breaks the belt into wedge, 
similar phenomenons could occur and measures need to be pre-applied. 
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Chapter6 Values of the ‘Greens’ Themselves 
In this chapter, the objective shifts from the effects of green belt and wedge on the urban areas 
to the ‘greens’ themselves. Firstly, the different constitution of London’s green belt and 
Stockholm’s green wedge is listed. This also concerns the different characters of these two 
places as well as what the policies are protecting. Secondly, the accessibility to London’s green 
belt and Stockholm’s green wedge is analyzed. As both of the green belt and green wedge are 
aimed to be preserved for people’s recreational activities, the accessibility issue associates how 
much and how often people can spend time in the ‘greens’. Lastly, the utilization of these 
‘greens’ can also create different values for the people from different aspects: Social, economic 
as well as ecological values. How each policy of this two places emphasizes the values of the 
green is compared here. 
 
6.1 Constitution of Green Belt and Green Wedge 
London Green Belt 
Basing on present situation of London green belt, it is predominantly mixed up with farmland, 
woodland and areas for formal and informal recreation (LUC 2004). There are also several 
pockets of urban development areas within the green belt, in the form of villages, farm 
complexes and institutional buildings (LUC 2004).  
 
For centuries in London metropolitan rural area, farming has shaped its physical character, 
economy and culture (LUC 2004). The farmland occupies a high proportion of Greater London 
with about 12,000 hectares, estimated around 10% of the size of Greater London. Most of these 
farmland are located within the green belt (LUC 2004). (Figure 6-1) 
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Figure 6-1 Constitution of London green belt (LUC 2004) 
 
While compared with the London green belt, the landscape of Stockholm green wedge is more 
diverse with woodland, agriculture land, parks and open landscape, water and beaches and 
dramatic elevations (RUFS 2010), becoming important urban ecological and recreational 
corridors. These nature areas stretch from the surrounding countryside and rural areas towards 
the regional center of Stockholm, as an integral part of the region’s character and identity.  
 
According to the different morphology of each green space and the collaboration plan with 
different geographical municipalities, each of the green wedge have been given its unique name 
and characteristic (Figure 6-2). The constitution of each wedge is as followed: 
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                                      Figure 6-2 Ten green wedges of Stockholm region (RUFS 2010)  
 
1. Järvakilen   
Järva wedge has a large part of nature reserving areas with both natural and cultural values, i.e. 
the world's first urban national park- Royal National City Park and the historic canal.  
 
2. Rösjökilen 
There are wood land that remained unchanged for a thousand years or more in Rösjö wedge 
area. In the south area there are untouched woods and there are also open agricultural land in 
the northern area. There are also well-preserved oak forest, birdlife here.  
 
3. Angarnkilen 
Angarn wedge has the most extensive cultural environment of the county's ten wedges. The 
wedge carries a long, historical heritage, including a large waterway from Långhundraleden to 
Uppsala and a living cultural landscape. Tänan district is one of the quiet areas in the wedge. 
The Angarnsjöängen wetland is the county's premiere bird habitat and the richest culture 
heritage location. 
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4. Bogesundskilen     
Bogesunds wedge has massive woodlands. Also it has various coastal landscape because this 
area is archipelago.  
 
5. Nacka-värmdökilen  
Nacka-värmdö wedge lies in the east part of Stockholm region, and is one of the narrowest 
green wedges. The east part of the wedge divided into two branches, a southern and a northern 
branch. The wedge's almost infinite coastline, bays and narrow peninsulas offer visitors 
valuable water contacts. Nacka-värmdö also features a large woodlands with high conservation 
value. Storskogen Skärmarö area are an example of a large forest area with many trails. 
 
6. Tyrestakilen    
Tyresta wedge is like a endless primeval forest. The wood area is considered as the largest and 
finest primeval forest in the southern and central Sweden (ROT 2004b). Tyresta wedge is one 
of the few remaining places in Stockholm region that remain silent and untouched. The east and 
south part of wedge are dominated by the open coast and the archipelago.  
 
7. Hanvedenkilen   
Hanveden wedge has large, well-preserved areas of forest in combination with open-air 
courtyards, paths and services. Hanveden is one of the region's most important wilderness 
areas, quiet areas and large water areas like lakes, bogs and streams because it has good 
access to regional trails. The wedge also contains valuable cultural landscapes and facilities for 
near-urban recreations. 
 
8. Bornsjökilen 
Bornsjö wedge extended in a east-west direction and located to the south of Lake Mälaren. 
Bornsjö wedge has a various topography. Sprickdalslandskapet's steep fault escarpments have 
created a variety of viewpoints, which offers magnificent views over the wide forest. (ROT 
2004c) Mälaren landscape. Korp hill, Bornhuvud, Flottsbro, Mountain Masmo and Flaggstång 
hill are the highlights of Bornsjö wedge. The large lakes like Mälaren, Albysjön, Tullingesjön and 
Aspen makes the wedge almost always adjacent to water. Bornsjö wedge Contributed towards 
an attractive urban environment. 
 
9. Ekerökilen 
Ekerö wedge has a large supply of cultural environments, landscapes, agricultural lands and 
churches. The famous Drottningholm Palace is one of UNESCO's world heritage. 
 
10. Görvälnkilen 
Görväln wedge extending along the beach of Mälaren, from the southern Judarskogen  to 
Järfälla and partly towards the county border in northwest. The character is shifted gradually 
from urban natural areas to large scale landscape with large forests and open arable land.  
(ROT 2004a) 
 
When comparing the constitution of the two places, London green belt is dominated more by 
agricultural land associating with the image of open farms; and Stockholm green wedge has 
more woodlands accompanied by various landscape. Accordingly, different values from these 
different characters and identities turn up. 
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6.2 Economic, Ecological and Social Values of The ‘Green’ 
Because of the different characters between London green belt and Stockholm green wedge, 
there could be different emphasis on their values (Figure 6-3). In this section, the values of the 
‘greens’ will be compared mainly at three aspects: social value, economic value and ecological 
value. 
 

 
Figure 6-3 The ten wedges of Stockholm Region provide the citizens with a number of benefits. (Åkerlund, U. 
2011) 
 
The initial ideas of London green belt include one to create more chances for people living in 
urban area to have a touch on the nature, with some emphasis on the aesthetic value. But as 
this policy becoming more and more rationale, the objective has shifted from a romantic 
attachment with landscape preservation (Davison, 2010)  to the economic, ecological and social 
values of preserving land in varied scales and contexts since the early post-war period (Amati, 
M. & Taylor, L. 2010).  
 
The Stockholm government also noticed the importance to evaluate the ‘ecological, social and 
cultural values’ (Ståhle, A. 2008) because of the extensive conflicts around urban development. 
In 1996, they started to develop a project, officially named ‘Stockholm Grökarta’ (Stockholm 
Green Map). This map specifies green structure's values from both quantity and quality 
perspectives. The goal of green map is to present a comprehensive report about different 
qualities of green structure, develop opportunities and restrictions on a borough level. In 1999 
the Real Estate Committee accept the proposal for the design of Green Map and start working 
from inner-city Stockholm. (Metod för sociotopkarta, del1. 2002) In March 2000, the office of 
City Planning stated that, according to the basis of the council decision, Stockholm Green Map 
is not only an important work of city officials and politicians, but also of great importance to the 
public and developers. Stockholm Green Map is divided into two major parts: ecological parts 
and social parts. 
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Economic values: 
Since the London green belt has a higher proportion of farmland than Stockholm green wedge, 
the economic values seems to be higher accordingly. This is because the adjacent farmland 
can offer a minimum ‘food miles’ so that the food products are fresher. At the same time this 
offers a good potential market with increased options of direct selling to shops, restaurants and 
the public (LUC 2004). 
 
But there are opportunities for both of them to develop their economic values as the existing 
potential to attract more people by providing recreational facilities and infrastructures like 
refreshment provision, shops, crafts, shooting, quad biking, horsing riding and even the 
traditional farm practices (LUC 2004). The authority also promotes to manage the land by 
mixing organic farming and community woodlands, providing small-scale, low-impact, live-work 
units for those engaging in local food production, woodland crafts, and other land-based 
activities (TCPA 2002). 
 
Ecological Values: 
According to the PPG 2, the ecological values of London Green Belts are as follows: providing 
ecosystem service by restoring the encroached and polluted land; securing nature conservation 
interest; retaining land in agricultural, forestry and related use; ensuring the corridors for 
migration and dispersal of wildlife; maintaining the habitats and species population in order to 
maintain the biodiversity; conserving and enhance the natural, historic environment from the 
development which likely to cause harm.(LUC 2004) It also plays to role limiting the effects of 
climate change, for example through vegetated areas acting as carbon sinks and through 
opportunities for accommodating renewable energy resources such as biomass energy 
crops.(LUC 2004)  
 
The ecological aim of Stockholm green wedges are well-known as there are 20%-30% of the 
total area of the green wedges are completely protected as reserved nature land. Green wedge 
are of great importance in the ecosystem services. As major greenery areas in the region, green 
wedges have the responsibility to maintain biological values.  
 
Biotope map--- for ecological issues of Stockholm Green Wedge 
The term 'biotope' means in an environmental area is ruled by a certain natural conditions and 
quantitatively dominated by a certain biota (Löfvenhaf, K., Björn, C. and Ihse, M. 2002) . In 
Sweden, the biotopes and species found in urban green areas are often of local, regional and 
national importance, and include endangered species identified according to the Red List of 
Swedish Species. (Gärdenfors, U. 2000) In order to maintain the biodiversity character of green 
spaces while the land use changes because of the urban development, the biotope structure is 
mapped. 
 
The Stockholm City Planning Administration claimed that spatial planning should be based on a 
complete overview of the distribution patterns of ecologically defined biotopes and land-cover 
types. (Löfvenhaf, K., Björn, C. and Ihse, M. 2002) The outcomes of this ‘biotope map’ show 
that the remained primeval forest (untouched woodland) in the green wedges are well-
preserved. (Lewis, K. 2012) and green infrastructures like woodland and poods can improve the 
biodiversity and protect biotope habitat.  
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On the London side, the ecological status of the green belt seems not as good as the policy 
described. Many have argued, the land that green belt preserves actually has a low value even 
if comparing with the wasteland and suburban land inside the city (Amati, M. 2007). It is only 
because of its openness of the farmlands that they are preserved by the green belt policy, while 
they are really in low biodiversity which is against the ecosystem sustainability principles and 
what the PPG2 described (Davidson, J. & Wibberley, G. 1977). 
 
So the ecological values gap between London green belt and Stockholm green wedge is mainly 
determined by the different dominant constitution. If putting the economic values aside, the 
green wedges of Stockholm is doing better than London green belt at the ecological value, with 
more woodlands instead of farmlands. Actually across the world, woodlands or forests are 
continuing to comprise a significant component of green structure (Konijnendijk, C. 2010). 
 
Social Values: 
The social values of London green belt can be concluded as: providing accessibility to the urban 
inhabitant to the suburban countryside but also assist in safeguarding the countryside from 
encroachment; offering the places for outdoor activities and also the recreation areas; making 
the London peri-urban area more attractive by maintaining and enhancing the forests, green 
space and near-urban natural environment; and conserving the regional and local individual 
features, special sites and character based on a thorough assessment of local character 
through the development plan system. (LUC 2004) The green belt also reserve the potential to 
be a good resource for education and inhabitants’ health. 
 
The initial idea of London green belt was not as wide as today, but a relatively ‘narrow and 
primarily used for recreation’. It is again because of the incorporation of too many farmlands 
reducing the recreational uses described previously and the green belt becomes green blankets 
(Evans, A. & Hartwich, O. 2006). The farmlands as components to support the planning strategy 
is successful hold back the influence of the nearby city, but the intensive and industrialized 
agriculture does not contribute to the social effect that much actually. This is explained by some 
researchers as ‘protecting land regardless of its condition and value to society’ and the social 
value of London green belt needs to be improved (Amati, M. 2007). 
 
As Stockholm green wedges occupied a certain quantities of urban land, they are taken more 
than just preserving nature greenery. Only 20-30% of the green wedge land is simply used for 
nature preservation. The green wedges located in the areas between the transportation lines in 
the city,  the shape and location itself decided that it is the bridge between nature and city (the 
accessibility issue will be analyzed in next section). The arrangement of green wedges also 
decide the accessibility for citizen, citizen's use and appreciation of peri-urban and urban 
greenery. The social value of Stockholm green wedges is particularly important that needs to be 
focus on.  
 
Sociotope map--- for human, social issues of Stockholm Green Wedge 
The concept 'sociotope' was invented by landscape architect Alexander Ståhle and Anders 
Sandberg during there working at Stockholm Urban Planning Administration 2000-2002 (Ståhle, 
A. 2008).They are intrigued by the biologist's concept of 'biotope'. According to Alexander 
Ståhle, there are no accurate definition of the word 'sociotope', it is "a natural reaction to the 
environmental turn in planning and the systemic ecological (bio-centric) paradigm that had been 
dominating green open space discourse since the 1980s". (Ståhle, A. & Caballero, L. 2010)  
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Sociotope map is a paradigm tool for discovering the value of open spaces. Alexander Ståhle's 
official explanation of the word 'sociotope' is 'the commonly perceived direct use values of a 
place by a specific culture or group'. (Ståhle, A. & Caballero, L. 2010). Sociotope map results 
partly in a number of data documents, maps, reports, and partly results in a dialogue outcome 
with planners, fund managers, politicians, farmers, developers and citizens.  
 
The essence of sociotop work is to increase and disseminate knowledge on how open spaces 
such as parks, open spaces, plazas, piers, beaches effect human's living environment to people 
who live and work in Stockholm. Since the sociotope is 'the commonly perceived direct use 
values of a place by a specific culture or group'. In the case of sociotope map of Stockholm, the 
'specific culture or group' is naturally the citizens of Stockholm city.  
 
The outcome shows green wedges offer recreational values to local inhabitants. The significant 
social values are open views, landscape, popular recreational spots and cultural histories. The 
green wedges are naturally the most nature friendly spaces and regional resort paradise. It 
must be pointed out that the most important values of green wedges are recreation and amenity. 
(Lewis, K. 2012) (Figure 6-4) 
 
Figure 6-5 shows a similar way of presenting the value to Figure 6-4. SAC equals three Special 
Areas for Conservation as Epping Forest, Richmond Park and Wimbledon Common; two 
RAMSAR sites mean the South West London Water Bodies and the Lee Valley; SPA equals the 
two Special Protection Areas as the Lee Valley and South West London Water Bodies; NNR 
illustrates the three National Nature Reserves as Ruislip Woods, Richmond Park and 
Ashtead Common; SSSI means more than 50 Special Scientific Interest. (LUC 2004) All these 
areas are seen as providing both ecological and social values as the Stockholm green wedge 
does. 
 
Through the comparison between Figure 6-4 and Figure 6-5, it is found that activities are 
diversed and spread out most of the green wedge areas of Stockholm, while in London, they 
are only concentrated to a little part of the belt. Many conserving areas are even in the 
metropolitan instead of the green belt, which means the green belt itself is not supporting varied 
activities. 
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               Figure 6-4 Recreation theme map - thematic merging of different GIS layers (ROT 2008) 
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Figure 6-5 Nature conservation destinations (LUC 2004) 
 
The forest or the urban forest, here, plays important role on public involvement, especially on 
social forest services. Even though the agriculture can also associate with some social activities, 
the flexibility provided by forest seems to be more attractive and this needs further focus of the 
government (Konijnendijk, C. 2010). So the woodlands not only help to gain more ecological 
merits for the green structure, but also contributes more to the social values. Besides, the 
diverse natural resource of Stockholm is also remarkable for the contribution. 
 
6.3 Accessibility to Green Belt and Green Wedge 
After discussion of constitutions and values of green belt and green wedge, there is another 
upmost important factor associated with the usage of the green structures--- accessibility. It is 
mostly those areas where people are easily accessed that can be used more frequently. This 
accessibility issue somehow overlaps back with the urban shapes and the morphology of the 
green structures, which is crucial to this section. 
 
The radial traffic infrastructure coming out from London metropolitan provides the basic 
connection between citizens and the values described in last section. Several rail links serve 
this connection well with stations near to a block of London green belt which creates a gateway 
to the area. Figure 6-5 shows stations within 400 meters to public open space which is about 5 
minutes’ walk. The map also illustrates the distance from public open space to a station (LUC 
2004). 
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Figure 6-6 All publicly accessible open space and transport connections (LUC 2004) 
 
While, there are many poor links between transport nodes and public open space, leaving quite 
many open spaces un-accessible. In these cases, there is a need for public transport to act as 
gateways into the green belt to ‘fully’ use its social values (LUC 2004). Improving the public 
transport nodes is one means to increase the accessibility of these ‘green areas’. (Figure 6-6) 
 
The public traffic infrastructure under Stockholm green wedge situation seems to create better 
connection between people and nature. As the main traffic routes follow the green wedges’ 
extension (Figure 4-7), the distance from stations to green spaces can be kept correspondingly 
short mostly. 
 
Besides the vicinity of traffic infrastructure, the settlements are also located near to the green 
wedges. Unlike London green belt which needs to travel to the green belt to achieve the social 
value, the inhabitants are living near to the green resources. This is more convenient. Figure 6-
7 shows different levels of green link. On one side it explains that the wedges are somehow 
separated from each other, but on the other side, the break means settlement and possible 
accessibility to the green wedges. 
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Figure 6-7 Green weak link on one side shows the un-integration, on the other side shows accessibility for 
inhabitants. The red spots also show the convenient connection between public transport and green wedges 
(ROT 2008) 
 
Additionally, although the radial traffic infrastructure provides the opportunity for people living in 
London to access the public open spaces, these public open spaces are only a small part of the 
whole green belt (Figure 6-6). And there are much of the green belt left unreachable. Compared 
with this, the width of the green wedge is a strength with accessibility from both side which 
enables the green spaces to be fully used. If London green belt is too big a pan cake to bite, 
Stockholm has cut its cake into slices for fully enjoyment. 
 
Finally, there is another physical barrier to access the green belt which is the poor conditions of 
rights of way: according to the Countryside Agency on average there is an obstruction every 2 
km along rights of way throughout England. This is likely to be a greater issue in rural areas 
where access through private land may be more important, compared to access to open spaces 
in more urban areas (LUC 2004). On the contrary, Swedish’s policy and law allows people to 
enter the public spaces freely. 
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To sum, traffic infrastructure along the green direction and with vicinity to the green; settlements 
besides the green resources; fully utilization possibility; and the right to enter the natural areas 
are the four superiorities of Stockholm green wedge when comparing at the accessibility aspect. 
All these factors together contribute to a better accessible green resources. While London green 
belt needs to intensify its public transport system in order to form a more accessible public open 
spaces system. But without the predominance of inhabitants living near or the green spaces 
well delivered, the green belt pattern still cannot compete with the green wedge pattern. 
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Chapter7 Limitation 
The paper is trying to compare green wedge as an alternative for green belt policy which is 
facing problems at different aspects. All of the analysis above seem to show the merits of green 
wedge pattern which supports the possible transformation from green belt to green wedge. But 
there are several limitations for this thesis conducting the comparison. Generally, the 
comparison mainly answers if the green wedge can remedy the problems faced by green belt 
from three aspects--- sustainability, land shortage and green space value. However, there are 
few other realistic factors taken into consideration when the focus is only on the three issues 
above. Some other potential factors could involve the land ownership, the behalf of the 
stakeholders who occupy or utilize the green belt plots and the possibility to change the green 
belt policy according to the law and political process, etc. So the general limitations of this thesis 
is its study scope, which covers only the main three issues as it is impossible to cover more into 
one paper. 
 
London and Stockholm have their own planning systems and the supporting observations and 
researches could be done in each own context respectively. So it is necessary to explain how 
the data assembled in each chapter is comparable for each issue. The limitations and 
explanations of these data resources will be discussed subsequently one by one as followed. 
 
Chapter 4 concerns the relationship between the urban morphology and sustainability. In both 
section 4.1 and 4.3, the data resource is the regional maps showing the figure and infrastructure 
of the regions. The ideas from Cliff Moughtin (2005) are applied as the theoretical framework 
and in section 4.3 Kate Barker’s idea (2006) is taken as some compensation. Here the maps 
are either in the same scale or expressing the same issue which are comparable. 
 
In section 4.2, Cliff Moughtin’s idea is still applied as well as H.W. Frey’s (2000). The expansion 
maps of both London and Stockholm are the concrete data which are obviously comparable 
within the theoretical framework. The doubtful part could lie at the supporting observations from 
some British researchers in this chapter such as Alan Evans (2006),Nelson, A. (1994) etc.. 
They are selected to describe the low density development outside the green belt which is 
against the data of RUFS (2010) describing the poly centric development of Stockholm. Even 
though on one side are some authors and on the other side is the official document, the balance 
point is the density outside the city center. It is, and only, from this density point of view that the 
two resources are comparable. Additionally, Alexander Ståhle and Leandro Caballero (2010) on 
behalf of green wedge pattern also support this comparison covering both green belt side and 
green wedge side. So most of the comparisons in chapter 4 are conducted at a scientific level. 
 
Chapter 5 turns the focus inner wards of the urban area. In Section 5.1, the issue is still about 
the sustainability, but here is its relationship with densification. And the main argument in this 
section is over dense city will generate problems by losing urban greenery. Both Cliff Moughtin 
and Alan Evans’ ideas become the theoretical framework and the description by Alan Evans 
himself is also the supporting data. These description shows the process which leads to the 
outcome of reduced urban greenery of London metropolitan (also supported by Land Use 
Consultants 2004). And this outcome is compared with the high proportion urban greenery of 
Stockholm. However, the limitation of this section is that the observations and descriptions by 
Alan Evans cannot cover the Stockholm case, but the comparable point of this section is the 
proportion of still existing urban greenery. And the two maps (Figure 5-2; 5-3) express the 
outcomes. Section 5.2 somehow has the similar shortage because this land shortage problem 
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happens in London where gains quite much attention, so more argument are put on the London 
side. But the concrete data of housing demand and population increase are within the 
comparable standard. 
 
The main limitation about this part is that the observations and description from authors are one 
sided without covering the green wedge side. But the maps and tables utilized in this chapter 
are collected with the similar standard. 
 
The most doubtful part of Chapter 6 lies at the comparison between the values of green belt and 
green wedge in Section 6.2. It is quite difficult to unify the standard of evaluation as each 
country has its own system. This happens even more obviously to the ecological values. For the 
economic value, the same standard is utilized according to the constitution of the green land, as 
agricultural land has some direct value while forest and others have some recreational 
economic value. For the social value, even though the sociotope map seems to be a quite high-
level approach, the outcomes of the maps are still based on the social activities. For example 
some areas are marked because some specific activities take place there and all those 
associated activities are combined together to output the sociotope map. Although British 
researchers do not apply the same name as sociotope map, they still designate the areas 
according to specific activities. Basing on this principle, Figure 6-5 and Figure 6-6 are 
comparable showing the valuable activities’ areas. Besides, the social value comparison is 
mainly aiming at comparing the extension of utilizing the green space which makes Figure 6-5 
and 6-6 enough to express the idea. It is also hard to unify the expression by having sociotope 
map for London because the GIS data is too much for individual to work on. Such a survey is 
not known to exist and is too much work to be covered in this thesis. 
 
In sum, even though under most situation the data is collected by same or similar standard, it is 
difficult to gather everything ideally, especially when the description and observation of the 
problems come from one side instead of covering both case. This happens most in Chapter 5 
and a little part of Chapter 4. The ecological value difference in Chapter 6 shows the limitation of 
un-unified evaluation standards. Overcoming these discrepancies, the paper claims to establish 
that the structural form of green space has significant influence of the future development of the 
metropolitan area. 
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Chapter8 Conclusions 
The paper sets out to compare green structure planning policy of London and Stockholm, 
representing green belt and green wedge respectively, in order to understand if green wedge is 
a better alternative to remedy the weakness of green belt. The comparison is mainly conducted 
on three levels. One is on the regional level which mostly associates with the sustainable 
development issue. Another is focusing on the urban area which concerns the issues within the 
settlements, covering both sustainability and social problems. And the last aspect is about the 
green areas themselves which compares the values of green belt and green wedge and how 
easily accessible of them. Under most situation, green wedge policy of Stockholm shows merits 
and strengths than London green belt. 
 
Firstly, green wedge pattern allows flexible urban growth and expansion. Because of the strict 
limitation of London green belt, no expansion is allowed unless extreme exception. And this 
leads to leap-frog over the green belt boundary and develop low density sprawl outside the 
metropolitan. The low density means insufficient amenity and service and job opportunity and 
this further results in long distance journey back to the city. On the contrary, the green wedge 
admits urban growth and expansion along the green structure at the same time preserving the 
green areas. This flexible development assists the Stockholm region to form several sub-center 
outside the city center, which reduces the need to travel through the region. Amenity and 
service are more provided to support living when density is increased. 
 
The public transport system also plays an important role for sustainable development. Because 
both the settlements and the traffic infrastructure are set in between the areas of green wedges 
in Stockholm region, inhabitants have rather vicinity to the public transport service. More people 
are encouraged to utilize public transport instead of driving. It is well acknowledged that urban 
growth along the public transport routes is a rather sustainable planning approach. But when 
the traffic routes passing through London green belt, it has no connection with other settlements 
and the only purpose is to pass the open spaces. The public transport seems to waste its 
efficiency during the part inside the green belt. 
 
Secondly, green wedge pattern does better at controlling the density as well as providing 
housing resources. The initial idea of limiting the outwards expansion while densifying the city is 
helpful to achieve sustainability. However, every piece of land has its own utmost of density. 
Further problems like congestion and long journey outwars the metropolitan occur. As London is 
challenging this utmost, Stockholm has double directions to go as both densifying and 
expansion. The population of London is estimated to increase another 20% until 2030 and it is 
not reasonable to increase the density all the time ignoring the density utmost. The population 
growth also concerns the the housing availability issue. The densification speed cannot catch 
up the population growth and causing further problem of housing shortage. The combination of 
reasonable urban growth and densification is a more appropriate approach to deal with these 
problems inner urban areas, meanwhile keep it sustainable. 
 
But this approach is not unproblematic with these issues. Social segregation turn up to be the 
weakness of green wedge pattern. This is both because of the gentrification of the middle class 
and the geographical separation by the wedges. So if this pattern is going to be applied 
otherwhere, the segregation should involve into consideration and prediction. 
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Thirdly, green wedges of Stockholm has better constitutions than the green belt of London. 
There are more woodlands in green wedge while the green belt has more farmland. The 
farmlands seems to perform better at economic aspects by providing some fresh products for 
the city, while it lose the competition at ecological and social values. The forests support better 
biodiversity as well as social activities. The farmland is so monogenous that it cannot even 
provide better ecological value as some urban ‘brownfield’. The sticking point is too much 
farmland is protected while few ecological and social values are produced, and it is also the 
land occupying the possibility for settlements. So the woodlands need further protection while 
the farmlands could be transformed appropriately. 
 
As the woodlands provide the social value, the more accessible of these areas to inhabitants 
the better. In Stockholm’s case, it provides better public transportation and connection; the 
settlements are rather near to the green areas; the green spaces are well delivered in the shape 
of ‘slice’ instead of a big pan cake; and the freedom to enter the natural areas guarantee the 
accessibility of the green wedges which the green belt of London cannot compete. 
 

 
Figure 8-1 Transformation from green belt pattern to green wedge pattern (LUC 2004; edited by author) 
 
So at all the three levels, the green wedge pattern seem to perform better than green belt with 
some minor problems which need to be predicted. It can be said that the green wedge actually 
compensates the problems met by green belt. As the radial traffic infrastructure has prepared 
the possibility to settle population along, the transforming appearance from green belt to green 
wedge is only one step design on planning level--- extend along the radial traffic routes (Figure 
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4-9; 8-1; 8-2). In Figure 8-1 and 8-2, the smaller red circles show the areas within 1km distance 
to public train station which is the basic principle directing this proposal. The gray area means 
the habitat development along traffic infrastructure is basically covering these circles. Some 
parts of gray areas exceed the red circles because some existing areas which are not green 
belt territory are also included. Meanwhile the bigger circles express when there are 
intersections of traffic infrastructure which could be more integrated. 
 
According to the analysis of this paper, this proposal pattern enables more people to live near to 
the public transport and nearer to the city if driving. And this leads to a more sustainable urban 
growth than low density outside the green belt. All the gray area together provides 
approximately 100,000 ha land for development. Basing on the density of London in Figure 5-1, 
these areas will settle around  5,500,000 people if fully used with high density. But of course it is 
not necessary to have the same high density as the inner city to fulfill the population increase. 
This number is far more than the population growth in the following 20 years which means the 
land shortage is no longer the problem. The valuable open spaces or forests are restrictively 
preserved because of its higher social values than the farmlands. It can also be found that the 
interface between settlements and green belt is increased and people are living nearer not only 
to public transport but also the green spaces. 
 

 
 Figure 8-2 Zoomed out transformation from green belt pattern to green wedge pattern (LUC 2004; edited by 
author) 
 
Of course it is not that easy in reality and much more consideration needs to be taken in as 
mentioned in the limitation chapter, but the green wedge does show its strengths at remedying 
the green belt’s problem. The further limitation is that, the British government seems to take 
green belt policy untouchable which makes the transformation difficult. However, this paper 
shows the potentials that the green wedge performs better and solves problems on different 
levels and issues. The possibility of developing a green wedge pattern in London could be 
reserved. 
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