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Abstract 

With an increasing urban population, urban areas around the world face great challenges in sustaining 

its inhabitants without losing its natural values. Fragmentation of the urban green areas is inevitable, 

causing the biodiversity to decline and the ecosystem services to weaken. In Stockholm, ten large 

green areas stretch from the inner parts of the city outwards to the more rural parts of the county - 

these are called the green wedges of Stockholm. The green wedges bring nature closer to the urban 

dwellers and strengthen the urban ecosystems, which provides the citizens with vital ecosystem 

services. The population of Stockholm is growing rapidly and is expected to increase with almost 50 

% by 2050, putting a massive pressure on the development of new dwellings. Suitable and vacant 

areas for exploitation are rare and so the green areas around and within the city are often encroached 

or destroyed. The green wedge area is decreasing due to exploitation and there is no real means of 

protection for a majority of the wedges. The comprehensive plans [översiktsplaner] and regional 

plans [regional planer] are not legally binding, hence the continuous infringing of the green wedge 

area. The aim of this study is to provide a comprehensive picture of the green wedges of Stockholm, 

its past, present and future challenges as well as possible solutions. By using methods such as GIS-

analysis, a decrease of green wedge area in the new regional development plan RUFS 2050 compared 

to the old regional development plan RUFS 2010 was found. The green wedges are diminishing and 

only a small part, 24 %, is protected. New ways of protecting the green wedge area could be relevant 

to enable a suitable inclusion within urban planning. A sustainable urban region with a healthy and 

sound population is dependent on green areas close to residential areas. When encroaching parts of 

the green wedges it will have an impact on the green infrastructure within the whole of Stockholm 

County, which, inevitably, will affect the urban ecosystems that provide essential ecosystem services 

to the city dwellers. There is a need for a clear political vision, proper legally binding guidelines as 

well as improved and extensive inter-municipal collaborations to make the future of the green wedges 

prosperous. 
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Definitions of terms 
 

Green wedge [Grön kil] - The green wedges constitute a coherent structure of areas with high 

recreational, natural and cultural values. They form a weave of greenery and water in connection with 
the urban built-up areas and provide good access to urban nature (RPN, 2010). 

Green value core [Grön värdekärna] - The green value cores are part of the green wedges and 
contain the highest values of recreation, nature and culture. They have a wide range of cultural values 

as well as a great biodiversity and variability, which provides good conditions for reproduction and 

dispersal of animals and plants (RPN, 2010). 

Weak connections [Svaga samband] - The weak connections are narrow sections in the continuous 

green wedges. These parts are crucial for tying together the green wedges and the green value cores 

in order to secure recreational paths, create access to larger strolling areas and maintain ecological 

dispersal (RPN, 2010). 

Green infrastructure [Grön infrastuktur] - Green infrastructure, a concept first introduced by 

Sandström in 2002 to highlight the multifunctionality of green space and to upgrade the status of 

urban green space within planning (Sandström, 2002). It is comprised of “natural, semi-natural and 

artificial networks of multifunctional ecological systems within, around and between urban areas, at all 

spatial scales.” (Tzoulas et al., 2007).  
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1. Introduction 

The world’s population is increasing, and this, together with the general urbanization, is causing a 

great pressure on the urban areas where, today, 4.2 billion people (55 % of the world’s population) 

live (UN, 2018). In Sweden, 87 % of the population live in urban areas (World Bank, 2018) and 

Stockholm County is inhabited by about 2.3 million people (23 % of Sweden’s population), whereof 

most live in the urban areas. This number is expected to increase by almost 50 % by the year of 2050, 

to about 3.4 million people (TRF, 2018). Population growth entails a high pressure on the 

development of new housings (Naturvårdsverket, 2015) and during the time period of 2009-2014, 

Stockholm County had the largest increase of construction within the nation, where new dwellings 

increased by 146 % (SCB, 2015). Finding unoccupied areas that are suitable for development is 

difficult, which is why many green areas are fragmented and used for exploitation. According to the 

regional planning and traffic office (RTK, 2008) it is often the smaller green areas within cities that 

are claimed first when densifying cities. The fragmentation and isolation of habitats is recognized as 

one of the largest threats against the survival of species since it results in biodiversity loss (Alvey, 

2006; Pullinger & Johnson, 2010). The loss of biodiversity is increasing globally (Alvey, 2006; Butchart 

et al., 2010; Pullinger & Johnson, 2010) and one major cause is the loss of connectivity between and 

among habitats (Pullinger & Johnson, 2010). 

 

In 2003, Colding et al. estimated that two thirds of the species from the Swedish Red List could be 

found in Stockholm County. However, data shows that since the 1970’s, the red listed species have 

declined and about half of the species have gone missing from central green areas (Colding et al., 

2003). Alvey (2006) writes about how the previous perception was that urban areas had a low 

biodiversity with mostly invasive species, but that this perception needs to change since studies have 

found that urban areas can in fact inhabit a high biodiversity (e.g. Araújo, 2003; Kühn et al., 2004). To 

maintain a high level of biodiversity in cities it is crucial that city planners realize the importance of 

preserving and endorsing the urban greenery (Alvey, 2006). And, equally important, is to make sure 

that the large cohesive green space around the city is linked to these more urban greeneries. One of 

the most important features of a well-functioning ecosystem is the access to efficient dispersal 

connections (Rudd et al., 2002).  

 

The biodiversity within Stockholm’s more central parts are to a great extent dependent on the 

dispersal network within the green wedges of Stockholm (RTK, 2008). In RUFS 2050, it is clearly 

stated that the biological and recreational values and functions of the green wedges need to be 

safeguarded. There needs to be a connection with the urban greenery and the weak connections 

within the wedges must be strengthened to avoid further fragmentation (TRF, 2018). The regional 

and local green structure needs to be co-developed in order to maintain and strengthen qualities 

within green space and urban areas (TRF, 2018). The green wedges could be seen as a part of the 

general green infrastructure within Stockholm County, according to its definition by Sandström 

(2002) and Tzoulas et al. (2007). Which further explains the importance of keeping the green wedge 

area as intact as possible, since encroaching the green wedges will affect the whole system of green 

infrastructure within the county. 
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In late March 2017, Sverigeförhandlingen (a negotiative group issued by the Government Offices, 

commissioned to work for co-financing of the planned high-speed railways, increased public transport 

and housing construction within Stockholm, Gothenburg and Malmö) settled on an agreement with 

Region Stockholm and the municipalities of Stockholm, Täby, Huddinge, Vallentuna, Österåker and 

Solna where the municipalities undertook the responsibility of building more than 100 000 new 

dwellings by the year 2035 (Sverigeförhandlingen, 2017). 

 

With these ambitious development goals, which risk infringing the green wedge area, the future of the 

green wedges of Stockholm is threatened. Meaning that many of the ecosystems within Stockholm’s 

more urban core are threatened as well. The urban areas and its inhabitants are to a large extent 

dependent on ecosystem services for their everyday life (Bolund & Hunhammar, 1999). Without 

ecosystem services such as stormwater treatment, pollination, recreation, noise reduction, air quality 

improvement, biodiversity and climate adaptation life within the urban regions would be tough, 

especially with future challenges, due to climate change, in mind (Folke et al., 2004).  

 

2. Aim 

The aim of this study is to provide a comprehensive picture of the green wedges of Stockholm, 

investigating their past, present and future functions as regional green structures. But also to see 

whether the green wedges of Stockholm can be included in future urban planning without losing their 

values. 

 

2.1. Research questions 

1. Can the green wedges of Stockholm be successfully included in future urban planning without 

compromising their valuable entirety?  

2. How can the green wedges be long-term protected? 

3. How well do the comprehensive plans from the municipalities comply with the regional plan 

RUFS 2050 regarding the green wedges? 

 

3. Method 
The study consists of several different complementary methods to provide a comprehensive study of 

the green wedges of Stockholm. A literature research was used to gain basic knowledge for the overall 

project and to go further into subjects such as green wedges, ecosystem services, wellbeing etc. that 

are of importance for this study. Further, a survey was conducted to get fresh opinions and views of 

the green wedges from the municipalities themselves. GIS-analyses were performed to detect possible 

changes and amount of protected areas within the green wedges. System analysis was used to 

emphasize connections and cumulative effects within the green wedge system, and lastly, an 

assessment of planning documents was made to see if there was a disparity between the different 

levels of spatial planning and how these affected the actual development. 
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3.1. Literature research 

To conduct the literature research within this study the database Google Scholar was used. By using 

different search phrases, the search results were screened after appropriate titles. The complete 

search phrases are found in Table 1. For example, the phrase “Green wedges of Stockholm” generated 

3940 results, which were sorted after relevance. Out of these 3940 articles, the titles of the first ten 

pages of search results were read and articles with appropriate titles were chosen, then their abstracts 

were reviewed which resulted in six articles that seemed to be of relevance for the study. Some of the 

results were aimed at economy, which was not of interest in this study. Some of the articles were found 

multiple times with different search phrases and were therefore considered duplicates. All in all, 24 

articles from Google Scholar were used, as well as another 19 articles that were found by using the 

snowball effect. Which in total resulted in 43 scientific articles used in the study. 

 

Table 1. Search phrases, results and how many articles that were used from each search. 

Search phrase Results Used (duplicates) 

Green wedges of Stockholm 3 940 6 

Review green wedges 54 700 3 (3) 

Biodiversity + fragmentation + urban 138 000 4 

Wellbeing + nature + green space + urban 128 000 5  

Ecosystem services + urban 940 000 5 (1) 

 

Additionally, the comprehensive plans [översiktsplaner] for each municipality that participated in the 

survey were used, as well as the regional plans RUFS 2010 and RUFS 2050 (Regional development 

plan for the Stockholm region), old city plans of Stockholm and other older planning documents. 

Furthermore, reports from the Regional Planning and Traffic Office in Stockholm (Regionplane- och 

trafikkontoret, in short RTK) and Stockholm Region (SLL) were used along with statistical information 

from Statistics Sweden (SCB) and the World Bank. 

 

3.2. Survey 

A survey was sent out to all municipalities with a connection to the green wedges of Stockholm. These 

were 25 of the 26 municipalities within Stockholm County. The survey was created via the webpage 

Typeform.com and consisted of 13 questions; both Yes and No questions, Multiple choice questions, 

Opinion scales from 1-5 as well as short text questions. The survey was estimated to take about ten 

minutes to complete. Full survey is found in Appendix I.  

 

17 municipalities ended up participating in the survey, these were: Danderyd, Ekerö, Haninge, 

Huddinge, Lidingö, Nacka, Nynäshamn, Sigtuna, Stockholm, Sundbyberg, Södertälje, Täby, Upplands 

Väsby, Upplands-Bro, Vallentuna, Vaxholm and Österåker. The respondents consisted of mainly 

municipal ecologists but there were also some environmental planners, biologists and forest-/park- 

and nature administrators. 
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3.3. GIS-analysis 

To visualize and analyze data, the GIS (Geographic Information System) software ArcMap, version 

10.6 by ESRI was used. The input data were retrieved from Lantmäteriet, RUFS 2010 and RUFS 2050. 

The aim was to compare the area of the green wedges of Stockholm from RUFS 2010 to RUFS 2050, 

measuring the differences, i.e. polygon size, to see if there was a difference and, in that case, how much 

of a difference there was. And also to see how much of the green wedges of Stockholm that were 

protected, and more specifically how much of the green value cores that were protected. 

 

The layer Gronstruktur [Green structure] for both RUFS 2010 and 2050 had three categories: “Stora 

samlade rekreations- natur- och kulturvärden” [Large cohesive recreation, nature and cultural values], 

“Grön kil” [Green wedge] and “Grön värdekärna” [Green value core]. The first category was excluded 

since it is not a part of the green wedges per se and would therefore have given an incorrect result 

when comparing the area of the green wedges. The green value cores, which are a part of the green 

wedges, were kept as a separate layer within the dataset to be able to do calculations only regarding 

the green value cores. When calculating the whole green wedge area, the two categories were merged 

together. 

 

When first comparing the Green structure layers from RUFS 2010 and RUFS 2050 visually in ArcMap 

there was a difference in how detailed the cut outs were. In RUFS 2050 most water surfaces were cut 

out, but in RUFS 2010 hardly any were. If they had been compared at that point, the difference between 

2010 and 2050 would have been big and incorrect. To make the two layers equal considering the 

water surfaces the function Erase was used, see Appendix II. When comparing the two layers a second 

time it became evident that the new layer for RUFS 2010 was much more detailed in its water cut outs 

than what RUFS 2050 was. So, to be able to compare the layers on fair grounds, the same steps as for 

the RUFS 2010-layer was performed for the RUFS 2050-layer, Appendix II. 

 

The Green structure area was calculated in km2 in ArcMap for the two respective layers. The data was 

exported to Excel where the Green structure area for RUFS 2010 was subtracted with the Green 

structure area for RUFS 2050, as follows: 

 

                    Calculations for the difference between RUFS 2010 and RUFS 2050: 

                               RUFS 2010 (w/o water) green wedges = 1522.33 km2 

                               RUFS 2050 (w/o water) green wedges = 1477.27 km2 

 

            1522.33 km2 

        -   1477.27 km2 

       = 45.06 km2 = ≈ 45.1 km2 ≈ 3 % 

 

 

To find out how much space of the green wedges that are protected, the layer Skyddade områden 

(Protected areas) from RUFS 2050 was added to the dataset. This layer consisted of different 

categories, where the main means of protection were kept: Nature reserves, Culture reserves, Nature 

conservation areas [Naturvårdsområde] and National parks. The function Union (Analysis toolbox – 

Overlay toolset) was used to make all these categories into one layer called Protected nature. To 
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retrieve the numbers for how much space within the green wedges that were protected, the function 

Erase (Analysis toolbox – Overlay toolset) was used, Appendix I, resulting in a new layer called 

Unprotected wedges. The area was calculated in km2 in ArcMap and the data was exported to Excel 

where the Green structure area for RUFS 2050 was subtracted with the area of the layer Unprotected 

wedges. The same procedure was carried out when calculating the amount of protected areas in the 

green value cores. 

 

         Calculations for amount of protected areas: 

         RUFS 2050 (w/o water) green wedges = 1477.27 km2 

         Unprotected green wedges = 1120.23 km2 

 

                  1477.27 km2 

              -   1120.23 km2  

              = 357.04 km2 = ≈ 357 km2 ≈ 24.2 % 

 

 Calculations for amount of protected green value cores: 

 RUFS 2050 (w/o water) green value cores = 802.55 km2 

 Unprotected green value cores = 484.71 km2 

 

          802.55 km2 

     -    484.71 km2 

     = 317.84 km2 ≈ 318 km2 ≈ 39.6 % 

 

 

3.4. Causal Loop Diagram (CLD)  

A Causal Loop Diagram (CLD) is based on systems analysis where it is used for identifying system 

connections, feedbacks and structures within a system (Haraldsson, 2004). A CLD shows the dynamic 

system with cause and effect links and feedbacks instead of the linear cause and effect, thus giving a 

broader perspective of the system in question (Haraldsson, 2004). 

 

The data software Vensim PLE version 6.3D was used to create a CLD within this study. The CLD was 

used as a tool to visualize the interactions between different variables regarding the green wedges of 

Stockholm and to show potential cumulative effects in a simplified way.  

 

A CLD consist of cause-effect-variables that are connected with arrows to illustrate their connections 

(Haraldsson, 2004). A plus (+) or a minus (-) sign next to the arrowhead indicate the change of 

direction of the causal link. To indicate change in the same direction a plus is used, and to indicate 

change in the opposite direction a minus is used (Haraldsson, 2004). E.g. a link from X to Y with a plus 

sign means that there will be a change in the same direction, i.e. should X increase, Y also increase. A 

link with a minus sign would mean that if X increase Y will decrease. There are feedback loops in a 

CLD that can either be reinforcing (marked with an R) or balancing (marked with a B) (Haraldsson, 

2004). A reinforcing loop occurs when there is a loop with an even number of plus or minus signs (Tip, 

2011) meaning that there is an ever-increasing change, like exponential growth or decline which 

moves away from equilibrium (Haraldsson, 2004). A balancing loop moves the system towards 

equilibrium or fluctuates around equilibrium (Haraldsson, 2004) and occurs when there is an uneven 

number of minus or plus signs in the loop (Tip, 2011). 

 

3.5. Comprehensive plans vs. RUFS 2050 

An assessment of the municipalities’ comprehensive plans and the regional development plan RUFS 

2050 was made by reading and comparing the plans. Specifically looking for segments that addressed 

the green wedges of Stockholm to see how well the municipalities and the region of Stockholm are 

prepared for future changes and to which extent the different levels of spatial planning are in consent.  
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4. Theoretical background 

4.1. The importance of green space within urban regions 

The availability of green space to urban dwellers is a crucial factor for the wellbeing and quality of life 

(Bolund & Hunhammar, 1999; Maas et al., 2006; Bertram & Rehdanz, 2015). Urban green space can 

positively affect human wellbeing and health in several different ways (Bertram & Rehdanz, 2015), 

both mentally and physically (Russel et al., 2013). For example, by improving air quality and reducing 

noise (Bolund & Hunhammar, 1999; Gidlöf-Gunnarsson & Öhrström, 2007), by enabling space for 

recreational activities and by providing serene environments that are stress relieving (Grahn & 

Stigsdotter, 2009). Carrus et al. (2015) found that a higher amount of biodiversity within the green 

space made the visitors feel better and more restored. Also, by simply experiencing and knowing 

nature people feel both healthier and more content (Russel et al., 2013). 

 

A study from 2009 by Grahn and Stigsdotter has shown a correlation between living far from green 

areas and having stressful and inactive lifestyles. Grahn and Stigsdotter (2009) established eight 

perceived sensory dimensions that were considered the most valuable in urban green space. They 

found that the most preferred urban green space was one were the sensory dimensions Refuge, Nature 

and Rich in Species were present. This type of urban green space was thought to be the most 

restorative atmosphere for stressed people (Grahn & Stigsdotter, 2009). In a previous study, they 

found that the reduction of stress was related to time spent outdoors within green spaces (Grahn & 

Stigsdotter, 2003). Gidlöf-Gunnarsson and Öhrström (2007) found that, to reduce stress, there is a 

need for noise-free green spaces close to residential areas. The residents’ closeness to natural 

environments is of essence for how much and how often the green space is used (Grahn & Stigsdotter, 

2003). Maas et al. (2006) concludes that green space adjacent to residential areas increase the 

perceived health of the inhabitants and that green space should be given a more central role within 

spatial planning. 

 

Ecosystem services such as noise regulation, stormwater treatment, micro-climate regulation, air 

filtration and recreation are important for the urban dwellers’ quality of life (Bolund & Hunhammar, 

1999). The green wedges support the urban ecosystems as well as provide access to the more rural 

ecosystems, which favors the function of ecosystem services within the built-up areas. Trees and 

shrubs improve the air quality by filtrating and absorbing air pollutants (Nowak et al., 2006). Nowak 

et al. (2006) found that the combined effects of trees could help meet the clean air standards within 

the US. In Chicago during the year of 1991, the trees were considered to have a net value of about 38 

million USD due to their filtration and absorption qualities where they filtered about 5 575 tons of 

particles and stored 315 800 tons of carbon every year (McPherson et al., 1997).  

 

Large open green spaces play an important role for stormwater management (Barbosa et al., 2012). 

But other vegetation, such as trees, also take care of stormwater in an efficient way by absorption and 

evapotranspiration, the larger the tree crown, the greater the evapotranspiration rate (Dwyer & 

Miller, 1999). Green spaces and trees can also mitigate temperature levels by shading, reducing strong 

winds and creating so called cool islands (Chang & Li, 2014). This is especially prominent within parks 

(Chang & Li, 2014) where measurements show that they can be 1–7 °C cooler than in the rest of the 
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city (Spronken-Smith & Oke, 1998). The larger the parks, and the more vegetation and water surfaces 

– the greater cooling effect (Cao et al., 2010). 

 

4.2. The Tyranny of Small Steps 

The tyranny of small steps is a behavior of small activities that on their own are unnoticed but together 

result in a large unwanted change in the system (Haraldsson et al., 2008). The system is built up by 

three different states: the core zone (part that cannot or does not want to be changed by external 

activity), the tolerance zone (buffer zone where change is allowed) and the encroached zone 

(containing encroaching activities). When change happens to the tolerance zone it becomes the 

encroached zone. The zones are increased or reduced at the expense of each other. The desired state 

is to maintain the integrity of the system by keeping the core zone intact. The tyranny of small steps 

explains the process of how the core zone is forced to adjust to encroaching activities within the 

tolerance zone, Figure 1. The reduction of the core zone is an undesired result caused by a system 

unable to detect changes. The process of the tyranny of small steps could help explain urban 

encroachment (Haraldsson et al., 2008) within the green wedges. Small patches of the green wedges 

can be encroached without being noticed when just slightly overstepping the tolerance zone. The 

change does not reach the planning authority until it is too late. Then, when reviewing the 

comprehensive plan, the changes are noticed and new borders must be established. When the 

tolerance zone is re-established the core zone is reduced, making, in this case, the green wedge area 

to be reduced. 

 

 
Figure 1. Principle sketch, based on the illustrations in Haraldsson et al. (2008), for how encroaching activities affect the 
green wedges. A new tolerance zone is established, adjusted to the encroachment zone where the encroaching activities 
have taken place, and the core zone is forced to adjust to the new borders. A-F show different encroaching activities. 

 

4.3. The Global Goals for Sustainable Development and the Swedish National 

Environmental Objectives 

According to the fifteenth of the Global Goals for Sustainable Development, Life on land, the 

preservation of biodiversity and the encouragement of a sustainable usage of ecosystems are crucial 

for the human survival (GGSD, n.d.b). In target 15.9, the objective is to integrate ecosystem and 

biodiversity values into planning processes, such as national and regional planning by the year of 2020 

(GGSD, n.d.b). Target 15.5 urges countries to take urgent action to protect natural habitats and to halt 

the loss of biodiversity. And for the eleventh goal, Sustainable cities and communities, the focus is on 

making cities both resilient and sustainable as well as inclusive and safe (GGSD, n.d.a). Targets within 

the goal urges cities and communities to by the year of 2030: enhance sustainable urbanization (11.3), 
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reduce the environmental impact of cities (11.6) and provide access to safe and inclusive green spaces 

(11.7) (GGSD, n.d.a). 

 

Six of the Swedish National Environmental Objectives (NEO’s) are prioritized within Stockholm 

County’s spatial planning (Länsstyrelsen, n.d.a). One of these is the 16:th objective, “A rich diversity of 

plant and animal life”, with its eight detailed specifications. One of the specifications is the Ecosystem 

services and resilience, where the goal is to have functional ecosystems that can adapt to change, e.g. a 

changed climate, and still deliver ecosystem services and mitigate the effects (SMM, n.d.a). Another is 

the Green infrastructure, where it is specified that a functional green infrastructure is necessary, 

without fragmentation and biodiversity loss (SMM, n.d.a). Another one is the Urban nature, that states 

that urban nature that is of importance to outdoor recreational purposes, the cultural environment or 

the biodiversity should be safeguarded and kept accessible to the public. In the overall objective it is 

stated that the access to environments with a high biodiversity is a basis for health, wellbeing and the 

general quality of life (SMM, n.d.a). In the 15:th environmental objective “A good built environment” 

the need for good quality and accessible green space in closeness to urban areas is stressed (SMM, 

n.d.b). 

 

4.4. The concept “Green wedge” and its history in Stockholm 

In Stockholm, urban development underwent big changes after the second World War. Swedish town 

planners and architects were to a high extent inspired by architect Sir Patrick Abercrombie’s work 

(Larsson, 1962) and his Greater London Plan from 1944. To prevent the London from expanding and 

sprawling into smaller rural communities, a green belt with agricultural land and green space was 

preserved around the city (Abercrombie, 1944). The recreational purposes within the green belt were 

only a secondary goal (Maruani & Amit-Cohen, 2007). In fact, Duncan Sandys, a British minister in the 

1950’s, argued that the green belt area did not even have to be green or appealing for the public since 

its main purpose was to halt urban sprawl (Mace et al., 2016). 

 

The General plan for Stockholm 1952 is claimed to have set the preliminary state for the green wedges 

of Stockholm (Ståhle, 2008), spreading the suburban development along the public transport lines 

(Stadsplanekontoret, 1952). It is said to have been inspired by Abercrombie’s Greater London Plan, 

but, in the General plan for Stockholm 1952 they chose to develop the city in more of a star shape, 

enabling green wedges to take form, rather than compacting the city to the center and using a green 

belt to withhold it (Ståhle, 2008). The Copenhagen Finger Plan from 1947, one of the earliest plans in 

Europe including green wedges (Maruani & Amit-Cohen, 2007), is also said to have been inspired by 

the Greater London Plan, but just like the General plan for Stockholm 1952 it used more of a star 

shaped pattern (Ståhle, 2008) and between the “fingers” of development green wedges took form. 

 

Green wedges are radial bands of green space that stretches into the urban city core. Green wedges 

improve the accessibility to open green space from the city core (Maruani & Amit-Cohen, 2007). Ståhle 

(2008) finds that green wedges, as a way of preserving regional green areas, are more efficient than 

green belts, claiming that the wedges can be more successfully integrated into the city. The wedges do 

not limit urban growth in the same way, rather, they enable the city to keep growing outwards into 

the more rural parts (Ståhle, 2008). Still, Ståhle (2008) recognize the fact that the width of the wedges 
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themselves can become an issue when the city is growing. The green wedges have been quite central 

for the green structure within the regional development plans (RTK, 1995; RTK, 2002) and still are 

(RPN, 2010; TRF, 2018). However, there has been a shift in development strategies, from a desire to 

densify the urban core and keeping the green structures as whole as possible to a new wish of 

expanding the city outwards across the green wedges, since the city’s radial structure does not meet 

today’s needs (Erixon et al., 2013).  

 

4.4.1. “The green belt of Greater Stockholm” 

In 1990 a report, “Storstockholms gröna bälte” [The green belt of Greater Stockholm], was released from 

the Regional Planning and Traffic Office in Stockholm where Eva Asplund and Jonas Rudberg coined 

the term “green belt of Greater Stockholm” when proposing a new green infrastructure in Stockholm 

region that would increase the stability and resilience within the city (RTK, 1990). They choose 20 

larger green areas surrounding the denser parts of Stockholm to be included in the green belt with an 

average size of 10 km2. The purpose was to visualize the value of securing many natural ecosystems 

in the region and the report was trying to make it possible to include natural ecosystems in urban 

planning (RTK, 1990). The results and recommendations were used in the regional plan for 1991 

(RTK, 1990), where conflicts between building and nature conservation were found (RTK, 1995).  

 

The foremost purpose of developing the green belt was to keep the natural ecosystems within 

Stockholm region intact (RTK, 1990). The report (RTK, 1990) stated that keeping these areas intact 

does not have to mean that they should all be made into nature reserves; however, it could be an 

option for some parts. But to ensure that the areas were not encroached by traffic or development, the 

report also stated that a sufficient amount of space must be protected from exploitation. Most of the 

remaining green areas were already considered to be constrained regarding their size and the authors 

expressed concern about diminishing even more of the biological functions if the areas would be 

further reduced (RTK, 1990). 

 

When choosing which areas to include in the green belt there was a large focus on size as well as 

dispersal possibilities between the areas (RTK, 1990). This was to ensure high natural values within 

the green belt. It was also considered important for the areas to have connections to the outskirts of 

Stockholm County, so that gene-exchanges would be secured for the future (RTK, 1990). The report 

emphasized the importance of dispersal corridors between the green belt areas and stated that even 

though these corridors might not have been of particularly high natural values by themselves - they 

were still of great importance to keep as intact as possible (RTK, 1990). 

 

The report also discusses the possibility of calculating an exact minimum areal of nature to be 

protected that would ensure habitats for all species within the region, but it was not considered 

possible. However, they found that a lower critical point could be set for some species (RTK, 1990). 

An increasing area means an increasing species amount. The authors found that species amount 

seemed to be gradually increasing when the area was slightly above 3 km2. Thus, they set the lower 

limit of a biological core area to be 3 km2, which was used as the minimum areal for the green belt 

areas (RTK, 1990). 
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Different aspects were recognized as important functions of the green belt, e.g. potential for 

recreation, sports, agriculture and forestry as well as ecological functions, such as improvement of air 

quality, stormwater treatment and mitigation of the local climate (RTK, 1990). The report wanted to 

clarify that the areas included in the concept “green belt” were not the only important environments 

in the region. But what was considered special were their high natural values in the closeness to the 

dense city region.  

 

4.4.2. “The green wedges of Greater Stockholm” 

In 1992, the Regional Planning and Traffic Office in Stockholm released another report, called 

“Storstockholms gröna kilar” [The green wedges of Greater Stockholm], which focused on the green 

wedges of Stockholm. According to this report (RTK, 1992), the green wedges could be seen as the 

areas that were left after the development along the large public transport lines, i.e. roads and 

railways. The structures that were left were therefore not always distinctly wedge-shaped, which is 

why there is a lot of variation amongst the wedges. When the city expands outwards, the distances 

increase, and new traffic routes are needed. Many of the core areas chosen within the green belt 

overlapped with the green wedges. These areas were considered to be the most versatile and resilient 

parts of the green wedges (RTK, 1992). 

 

At the time of the report, the green wedges were seen as the dominating part of the green structure, 

while the green belt was seen as more of a complementary structure and a way of strengthening the 

connections between green areas that were at risk of being destroyed (RTK, 1992). The regional plan 

from 1991, suggested that both the green wedges and the green belt should be preserved (RTK, 1992; 

RTK, 1995). 

 

The exploitation pressure was identified as especially great in the more central parts of the wedges 

(RTK, 1992). The zone around the green wedges, in the report called “edge zone”, seemed to be very 

attractive for complementary development (RTK, 1992). Otherwise, it was traffic that was singled out 

as a threat against the green wedges, this due to the fragmentation that is caused when building new 

roads and connections between the urban areas (RTK, 1992). New road structures create better 

accessibility but encroach the green structure, leading to barrier effects with negative consequences 

for recreation and increasing noise- and air pollution (RTK, 1992). The authors believed that land use 

within planning must be weighed against the needs of today and the needs of tomorrow. If identifying 

the green wedges as something worth keeping for its qualities – there needs to be more awareness 

and cautiousness when planning new structures (RTK, 1992). 

 

4.5. Municipal planning in Sweden 

Sweden has three levels of government; a national level, a regional level and a municipal level (OECD, 

2017). The national government level develops frameworks for the municipal and regional levels in 

means of national goals and national interests (Boverket, 2016).  

 

The Swedish planning system is constituted of regional plans, comprehensive plans, detailed 

development plans and special area regulations. The main framework legislation for the land use 
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planning is the Planning and Building Act [Plan- och bygglagen] (SFS 2010:900), which is 

complemented by other regulations such as the Environmental Code [Miljöbalken] (SFS 1998:808), 

the Public Water Supply and Wastewater Systems Act [Lagen om allmänna vattentjänster] (SFS 

2006:412) and the Roads Act [Väglagen] (SFS 1971:948) (OECD, 2017). 

 

The regional spatial planning is mandatory for the Stockholm region and optional for all other Swedish 

regions, according to national legislation (Boverket 2016; OECD, 2017). Therefore, Region Stockholm 

has developed the regional development plan for Stockholm region (in short RUFS), that includes the 

regions collective will and needs. It sets the basis for the regional development in a long-term 

perspective. The most recent plan is called RUFS 2050 and entered into legal force in October 2018 

and is valid until 2025 (TRF, 2018). 

 

Municipalities are responsible for having a comprehensive plan that covers the whole municipality 

(Boverket, 2016; OECD, 2017). The comprehensive plan is the main tool for strategic municipal 

planning which sets the basis for decisions regarding land use (OECD, 2017). It should contain the 

essential features of how to use, develop and preserve the built environment as well as how to meet 

the criteria of environmental quality standards and how to implement a sustainable development 

within the municipality (Boverket, 2016). The comprehensive plan is required by law but is not legally 

binding for land owners (OECD, 2017).  

 

The detailed development plan is another tool for spatial planning within municipalities that regulate 

land use. The detailed plans vary in scale and visualize and define measurements for development 

within a specific area. They are legally binding for land owners (Boverket, 2016; OECD, 2017). 

 

5. The green wedges of Stockholm in present time 

The green wedges in Stockholm County consist of ten large semi-cohesive green areas that disperse 

from the inner parts of the city outwards to the outskirts of the region. The wedges consist of green 

value cores and weak connections. The green value cores are the most valuable part of the green 

wedges (RTK, 2008; RPN, 2010). The narrower parts within the wedges, called “svaga samband” [weak 

connections], are not allowed to be smaller than 500 meters (TMR, 2012). The weak connections are, 

from a regional point of view, crucial for the overall function of the green wedges (TMR, 2012). A width 

of 500 meters enables a decent air exchange between city and nature as well as accommodation for 

several different habitats that makes it possible for the weak connections to work as dispersal 

corridors (TMR, 2012).  For the green value cores there is no precise measure for the desirable size, 

only that they should be at least a couple square kilometers large (RPN, 2010). The wedges are 

important for the biodiversity within the region as well as for cultural-historical values (RTK, 2008). 

In the regional plan, the Green structure also lists a category called “areas with large cohesive 

recreational, natural and cultural values”. These are merely rural areas that connect to the green 

wedges, but are not categorized as a part of the green wedges per se. They are important for the 

dispersal possibilities and for maintaining biodiverse ecosystems within the more urban parts of 

Stockholm County.  
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The green wedges of Stockholm do not have any formal protection as a whole, however, parts of them 

are protected by nature and culture reserves or national parks. The purpose of the protection is to 

safeguard biodiversity and to maintain areas for recreation in the future (RTK, 2008). The protection 

of the green wedges has been strengthened a great deal over time. In the last 20 years, the amount of 

protected nature areas within the wedges have more than doubled, from 7 % to 18 % (SLL, 2014). 

 

5.1. Description of the green wedges of Stockholm 

The municipalities connected to each wedge: 

Angarn wedge 

Vallentuna, Täby, Österåker 

 

Bogesund wedge 

Vaxholm, Österåker, Täby 

 

Bornsjö wedge 

Botkyrka, Huddinge, Nykvarn, 

Salem, Stockholm, Södertälje 

 

Ekerö wedge 

Ekerö 

Görväln wedge 

Järfälla, Stockholm, Upplands-

Bro 

Hanveden wedge 

Botkyrka, Haninge, Huddinge, 

Nynäshamn, Stockholm 

 

Järva wedge 

Järfälla, Sigtuna, Sollentuna, 

Solna, Stockholm, Sundbyberg, 

Upplands Väsby, Lidingö 

Nacka-Värmdö wedge 

Nacka, Stockholm, Värmdö 

 

Rösjö wedge 

Danderyd, Sigtuna, Sollentuna, 

Täby, Upplands Väsby, 

Vallentuna 

 

Tyresta wedge 

Haninge, Nacka, Stockholm, 

Tyresta 

 

Angarn wedge 

The Angarn wedge is situated in the north-eastern part of Stockholm County and consists of a cultural-

historical landscape with farming land, forest areas and lakes and wetlands with a rich flora (RTK, 

2004c). The wetland Angarnsjöängen is claimed to be Stockholm County's foremost bird watching 

area (RPN, 2010).  The wedge has a long historical heritage (RPN, 2010) with many ancient 

monuments such as hillforts, grave fields and rune carvings (RTK, 2004c). There are a lot of 

possibilities for sport and activation (RTK, 2004c) and two regional nature trails (RPN, 2010). The 

motorway E18, large roads, gravel pits, waste stations, dumps etc. are barriers within the wedge (RTK, 

2004c). 

 

Bogesund wedge 

The Bogesund wedge consists of the peninsula Bogesundslandet and the islands Resarö, Vaxön and 

Kullön. It has large cohesive forest areas and a rich cultural-historical landscape (RPN, 2010) with 

small-scale farming land (RTK, 2004d). And is characterized by older forests with lots of nature trails 

(RPN, 2010) and oak hills as well as grazed pastures and bird-rich lakes (RTK, 2004d).  The coastal 

inlets are an attractive environment for outdoor-life, where e.g. canoeing, skiing and ice skating are 

popular activities (RTK, 2004d). Bogesundslandet is important for recreation (RPN, 2010) and is also 

a nature reserve with a long history of noble ownership which explains the intact agricultural 

landscape. The traffic from road 274 in the area creates noise disturbance to the area closest to the 

road, and the road itself is a barrier between Bogesund and the areas up north (RTK, 2004d). 
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Bornsjö wedge 

Bornsjö wedge is situated in the south-western part of the county with a coastal fringe towards lake 

Mälaren. The wedge consists of large forest areas as well as cultural landscapes (RPN, 2010) with 

grazed pastures and agricultural land. It has a quite hilly landscape with fissures and fault steeps with 

a lot of lakes, streams (RPN, 2010) and wetlands. The forests and cultural landscapes that surround 

lake Bornsjön and lake Yngern have a lot of quiet areas (RPN, 2010). The wedge has historical and 

pedagogical values (Naturskyddsföreningen, n.d.) as well as important dispersal connections for 

broad-leaved deciduous forest species (RPN, 2010) and ancient monuments such as a stone cairn from 

the Bronze Age and a hill fort (Länsstyrelsen, n.d.b).   

 

Ekerö wedge 

The wedge is located to the west in Stockholm County and consists of several islands in lake Mälaren 

(RPN, 2010), where Ekerö, Munsö and Lovön are the bigger ones. The wedge has important core areas 

and dispersal connections for broadleaved deciduous forest species (RPN, 2010). There are many 

cultural-historical environments and landscapes within the wedge and it is a popular recreational 

area. Drottningholm Palace on Lovön is a UNESCO world heritage site (RPN, 2010), which means that 

it is guaranteed protection and management for all eternity (WHS, n.d.).  

 

Görvälnkilen wedge 

Görväln is in the northwestern part of Stockholm County and stretches alongside lake Mälarens 

shoreline (RTK, 2004h). The area has both large-scale forest landscapes and agricultural landscapes 

as well as cultural landscapes with old farms and grazed pastures, with old oaks and a rich flora (RTK, 

2004h). The wedge has valuable dispersal connections for broad-leaved deciduous forest-species 

(RPN, 2010). The wedge gives the inhabitants access to nature sites with nature trails and a rich bird-

life, beaches, sea fronts and bathing areas (RTK, 2004h; RPN, 2010). The wedge has areas that are of 

national interest due to the many geological remnants, e.g. potholes and shingle fields 

[klapperstensfält], and its many ancient monuments (RTK, 2004h). The infrastructure is an extensive 

barrier within the wedge with the motorway E18 and the railway line to Västerås. The north and south 

part of the wedge is separated due to development within the shoreline (RTK, 2004h), which makes 

the wedge quite disrupted. 

 

Hanveden wedge 

Hanveden wedge is located to the south in Stockholm County, and stretches from the more central 

parts down through Huddinge municipality where it splits into two branches, one eastern and one 

western (RTK, 2004g). The wedge has extensive forest landscapes with popular recreational areas 

(RTK, 2004g; RPN, 2010) where some parts are old growth forest, but most parts are affected by 

modern forestry. It has very rugged grounds in some parts (RTK, 2004g) with many lakes, gullies, bogs 

and swamps (RPN, 2010). The lakes are of great importance as they have a lot of recreational services 

with e.g. exercise facilities, nature trails (RPN, 2010) and bathing areas (RTK, 2004g). There are 

important dispersal connections for both coniferous- and broadleaved deciduous forest species (RPN, 

2010) within the wedge. In the southern parts the landscape takes more of an agricultural form with 

meadows and grazed pastures (RTK, 2004g) with high cultural values (RPN, 2010). Hanveden wedge 
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has a lot of barriers, like industrial areas and dumps that divides the green structure quite extensively 

(RTK, 2004g). 

 

Järva wedge 

Järva wedge is one of the longest green wedges in Stockholm. It stretches from Lidingö and Stockholm 

city center, through the Royal National City Park, and north up to Sigtuna municipality (RTK, 2004a). 

Järva wedge is one of the most well-visited recreational areas in Stockholm County. It is well-

connected to public transport and has a lot of nature trails and car-free paths as well as picnic cabins 

and campfire-sites (RTK, 2004a). The wedge consists of both large coniferous forests, deciduous 

groves, wetlands and swamps as well as cultural landscapes with meadows, grazed pastures and 

farming land (RTK, 2004a). Since a part of the wedge was previously used as a military training 

ground, between the years of 1905-1970, the small-scale agricultural landscapes have been protected 

from exploitation and are well-preserved (RTK, 2004a). Some parts of the wedge are rich in ancient 

monuments from both the Bronze Age and Iron Age in the form of grave fields, hill forts and a stone 

ship (RTK, 2004a). There are great populations of old and large oaks in the area, with high natural 

values that makes the wedge important for especially dispersal of broad-leaved deciduous forest 

species. The wedge is of great value for the species richness within Stockholm’s core (RPN, 2010). 

Järva wedge has several parts that are narrow and encroached, with several roads and motorways 

that constitutes barriers, e.g. the E4 (RPN, 2010) but is also affected by noise disturbance (RTK, 

2004a). Adding the noise associated with Arlanda airport, there are few silent and undisturbed areas 

within the wedge (RPN, 2010). 

 

Nacka-Värmdö wedge 

The wedge, located to the east, starts of in the central parts of Nacka and continues on eastwards 

where it splits into northern and southern branches (RTK, 2004e). It consists of large forest areas with 

high natural values (RTK, 2004e), and contains important regional dispersal connections for species 

linked to old coniferous forests (RPN, 2010). In the western parts there are cultural landscapes with 

agricultural land and cultural-historical settlements (RTK, 2004e). The wedge has a close connection 

to the sea which makes it very popular during the summer (RTK, 2004e; RPN, 2010). There are many 

boat harbors, bays, cliffs and beaches at disposal for visitors and inhabitants (RPN, 2010). The many 

islands within the wedge makes it one of the narrowest green wedges. There are many weak 

connections between the larger green areas (RTK, 2004e) due to the formation of the landscape but 

also because of a large exploitation pressure (RPN, 2010). One great barrier in the wedge is the 

motorway Värmdöleden, that can only be passed through tunnels (RTK, 2004e).  

 

Rösjö wedge 

The wedge is situated in the north of Stockholm County and stretches from south to north between 

the coastal inlet Stora Värtan and Märsta (RTK, 2004b). The wedge has a large agricultural landscape 

in the northern parts - compared to the more densely built-up areas in the south. As much as two 

thirds of the wedge are cultural historical areas that are of national interest (RTK, 2004b). There are 

many ancient monuments (RPN, 2010) with a lot of rune stones, grave fields from the Iron Age and 

cultural-historical settlements (RTK, 2004b). The wedge has many lakes and streams that generates a 

rich bird-life (RPN, 2010) and enables water activities such as bathing, boating, skiing and ice skating 
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(RTK, 2004b). The central parts of the wedge consist of many larger forests where parts have been 

left untouched for longer periods of time, thus evolving to old growth forests (RTK, 2004b). There is a 

rich flora within meadows and grazed pastures (RTK, 2004b) and important dispersal connections for 

both coniferous- and broadleaved deciduous forest species can be found (RPN, 2010). The wedge is of 

great importance for the species richness within Stockholm’s more central parts, especially for the 

Royal National City Park (RPN, 2010). The wedge has a narrow structure in the southern and more 

densely built-up parts where roads and development reach far into the greenery. The thinnest link is 

south of the lake Rösjö where the motorway E18 (which is a great barrier (RPN, 2010)) and other 

roads divides the wedge into three parts (RTK, 2004b). 

 

Tyresta wedge 

The wedge stretches from north to south throughout the south-eastern part of Stockholm County and 

has a lot of national interests throughout (RTK, 2004f). The northern parts are more densely built-up 

areas and the southern parts have a vast forest landscape as well as an open coastal area with cultural 

landscapes and small-scale farming land (UV). There are a lot of untouched forest in the wedge with 

meres and bogs (RTK, 2004f). The forest Tyrestaskogen, part of the national park Tyresta, with its 

centennial pines and spruces, is claimed to be the grandest old growth forest area in the central and 

southern parts of Sweden (RTK, 2004f) with high natural values (RPN, 2010). The old growth-

characteristics, biodiversity, size and large areas of silence is unique in terms of being so close to a 

capital city (RPN, 2010). The wedge is a popular recreational area with nature trails and popular 

boating and bathing areas (RPN, 2010) as well as many ancient monuments still present (RTK, 2004f). 

It is all in all a very cohesive wedge but has parts that are of a narrower quality with barriers like the 

road Tyresövägen (RTK, 2004f). 
 

5.2. Inter-municipal collaboration 

Inter-municipal collaboration [mellankommunal samverkan] is a collaboration between two or more 

municipalities within one or more of the green wedges where decisions are taken together and where 

the municipalities work together to improve and keep the green wedges intact.  

 

Since 2006 a group of civil servants from different municipalities (Danderyd, Sigtuna, Sollentuna, 

Täby, Upplands Väsby and Vallentuna) has been collaborating within the Rösjö wedge. In 2013 a 

political committee within the cooperative group was formed. Due to a lot of double administrative 

work, a merge of the cooperative group for Rösjö wedge with the cooperative groups for Angarn 

wedge and Bogesund wedge was made in 2016 (VP, 2018), including Vaxholm municipality and 

Österåker municipality in the collaboration. The collaboration is called “Kilsamverkan” [“Wedge 

cooperation”] and includes a close cooperation with e.g. non-profit organizations, the county council 

Region Stockholm and universities. The aim is to avoid fragmentation and barrier effects that could 

affect the green wedges and it is believed that this is best accomplished through coordinated 

exploitation and green structure planning within comprehensive planning (VP, 2018).  
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6. Results 

6.1. Survey 

The survey answers are presented below. A table with complete answers and information on which 

municipality answered what, can be found in Appendix III, Table 3.  

 

Eight municipalities answered that the current state of the green wedges is good for both social and 

ecological values. Three answered that it is good for ecological values but less good for social values 

whereas two answered that the state is good for social values but less good for ecological values. Three 

municipalities answered that it is less good for both social and ecological values. And finally, one 

municipality answered that it is very good for both social and ecological values. No one answered that 

it is bad for both social and ecological values, Figure 3a. 

 

Eleven municipalities answered that they use inter-municipal collaboration and six answered that 

they do not use inter-municipal collaboration, Figure 3b. Two municipalities answered that the inter-

municipal collaboration is working less good, three answered that it is working okay while four 

answered that it is working good and two that it is working very good, Figure 3c. 

 

The following citations are from the municipalities that felt that the collaboration is working less than 

okay, and one citation from a municipality that answered the question even though they thought that 

the collaboration was working better than okay. 

 

- “Needs to be formalized and common goals for the wedges should be taken politically.” – Municipal 

ecologist 

- “More time for collaboration with officials in each municipality. More coordination from the state 

authorities, a regional nature conservation agency in the same way as the Swedish Transport 

Administration has a regional unit.” – Ecologist 

- “It is always a resource issue. The staff in each municipality must have time to work with the issues. 

Collaboration within the municipal organizations can also be improved. E.g. between community 

building and cultural and leisure centres to get more people out into the nature.” – Environmental 

planner 

 

The six municipalities that did not use inter-municipal collaboration at all answered that they would 

like to use it in the future. Two municipalities that did already use the inter-municipal collaboration 

also answered yes on this question.  

 

Ten municipalities answered that the accessibility to the green wedges within their municipality is 

okay and the remaining seven municipalities answered that it is good, Figure 3d. Thirteen 

municipalities answered that the accessibility within the green wedges is okay. Two answered that it 

is good, while one answered that it is less good and one that it is bad, Figure 3d. 
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Fourteen of the municipalities answered that yes, they are working on improving the accessibility 

while three municipalities answered that no, they are not working on improving the accessibility. 

 

 

 
Figure 3a. Bar chart visualizing the answers for question 2. The answers have been abbreviated as such: A. Good for both 
social and ecological values B. Good for ecological values, less good for social values C. Less good for both social and ecological 
values D. Good for social values, less good for ecological values E. Very good for both social and ecological values F. Bad for 
both social and ecological values 2b. Pie chart visualizing the answers for question 3. 2c. Bar chart visualizing the answers for 
question 5. 2d. Bar chart visualizing the answers for question 8 and 9. 
 

Ten municipalities answered no concerning if there are any plans for new cultural or nature reserves 

within their part of the green wedge area in the near future. Five answered that yes, one nature reserve 

is being planned within their part of the green wedge area whereas two answered that more than one 

nature reserve is being planned. One municipality answered that yes, one culture reserve is being 

planned. 

 

Fourteen municipalities answered that yes, they are aware of planned development that could 

encroach the green wedges within their municipalities. Three municipalities answered that no, they 

are not aware of any planned development that could encroach the green wedges within their 

municipalities. 
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Listed below is a selection of the free text answers to question 13, showing the respondents views on 

the possible future for the green wedges. The answers have been translated from Swedish and were 

selected to show the width of the respondents’ views. Answers that were concentrated on the 

municipality itself were sorted out. 

 
“I think that many parts of the wedges will be affected by development within and adjacent to the wedges. At the same 

time, new development and a larger population create a greater need for accessing the green wedges. I believe that the 

quality of both social and ecological values in the wedges needs to be raised and that the wedges will have to be more 

carefully surveyed and that conservation efforts should be focused on where many interests - both ecology, social values, 

water regulation etc. can be met.” – Municipal ecologist 

“The biggest risk is that the ecological functions will be weakened, e.g. dispersal possibilities for different species. It is both 

politically correct and in the residents’ interest to have access to nature, but the risk is that the areas will be too small in 

relation to the number of visitors to not damage the ecological functions.” – Municipal ecologist 

“Parts of the green wedges will probably be affected negatively by development. Both in terms of being used for 

development but also when being fragmented by different exploitation projects. The green wedges fill an important 

function as they highlight important areas and weak connections. Having this information makes it much easier to take 

the green structure into account when planning various projects and measures.” – Biologist 

“As a result of the housing expansion that many municipalities have committed to, it will be more important with a good 

planning and to focus on keeping larger green areas as intact and connective as possible. A challenge with the green 

wedges is that they risk being encroached when housings and other infrastructure is being developed.” – Municipal 

ecologist 

“As an environmental planner in a municipality, I see that the desire to preserve the green wedges exists, but at the same 

time there are many interests that should be weighed against each other and the space is limited and the requirements 

many. I feel that the collaboration we as a municipality are a part of with both politicians, civil servants and associations 

is positive for maintaining the value and a common approach to the wedges. However, in places where the exploitation 

pressure is substantial, I think there is a great risk that the wedges will be fragmented.” – Environmental planner 

“Hopefully, one can find an approach where some less important surfaces in the wedges can be used for development, if 

there is a need, and where some sections between surrounding neighborhoods through the wedges can be developed into 

safe, exciting well-used paths where people would like to go cycling not only to recreate but also to transport themselves 

to another neighborhood. In this way, the wedges should not be perceived as "barriers" as they sometimes can do today, 

but as connections between neighborhoods.” – Planner and ecologist 

“I think it will be harder and harder to completely exploit the wedges because of the political situation, on the other hand, 

they will certainly be notched in the edges and/or split up. The visitation pressure will increase and greater demands will 

be placed on accessibility and on the possibility of various outdoor activities. It is good, but more resources for the practical 

management will be needed.” – Park- and nature administrator 

“They are extremely important and are an important planning factor for maintaining a functional green structure when 

new buildings and infrastructure are to be developed. There is undoubtedly space for both the green wedges and new 

buildings in the Stockholm region. And for those who want to live in Stockholm in the future, the remaining green areas 

will have even greater importance than they have today.” – Municipal ecologist 

“The value of the green wedges needs to be constantly raised so that the wedges are maintained, otherwise there is a big 

risk for the wedges to be even more fragmented. However, I find that there is an understanding of the importance of 

maintaining coherent green areas, both for recreation and for ecological values. Nevertheless, with the requirements for 

densification, conflicts of interest arise regarding the preservation of the wedges.” – Ecologist 

“Within the work with green infrastructure I hope the value of the green wedges will increase. There is more and more talk 

about biodiversity, ecosystem services and access to nature and so on, so hopefully it will. My take is that there has not 

been so much consideration taken to the green wedges within planning.” – Municipal ecologist 
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6.2. GIS-analysis 

6.2.1. Spatial differences between RUFS 2010 and RUFS 2050 

The results from the GIS-analysis show a decrease in green wedge area in the green structure layer 

between RUFS 2010 and RUFS 2050, with 45.1 km2 (3 %) less green wedge area in RUFS 2050. The 

spatial difference between RUFS 2010 and RUFS 2050 considering green wedge area is visualized in 

Figure 4. 

 

 
Figure 4. Difference between the GIS-layers from RUFS 2050 compared to RUFS 2010. The light green checkered parts are 
areas that was included in RUFS 2010 but is not included in the new regional development plan, RUFS 2050. Undeveloped 
land = all land that is not part of the green wedges and that has no development on it, e.g. forest, agricultural land, open 
land. 
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6.2.2. Protected areas of the green wedges of Stockholm 

The green wedges consist of 357 km2 (24.2 %) protected areas and 1120 km2 (75.8 %) unprotected 

areas. The protected and unprotected areas of the green wedges of Stockholm are visualized in Figure 

5.  

 

The green value cores make up 54 % of the total green wedge area. The green value cores are protected 

to 39.6 %, which is 318 km2. Meaning that 60.4 % of the green value cores are unprotected, which is 

485 km2, see Appendix II, Figure 7. 

 

 
Figure 5. Amount of protected areas of the green wedges. The dashed parts show the areas that are protected within the 
green wedges of Stockholm. Undeveloped land = all land that is not part of the green wedges and that has no development 
on it, e.g. forest, agricultural land, open land. 
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6.3. The encroachment effect on the green wedges of Stockholm 

The CLD, Figure 6, is based on the following question: “How does encroachment affect the green wedges 

of Stockholm?”. The CLD presents my perception, based on the literature used within the study, of the 

interactions between relevant actors and processes involved in the green wedges of Stockholm. 

 

Scope: 

The scope for the CLD is the green wedges of Stockholm. Hard surfaces for construction of new 

housings is therefore outside of the scope and is not included. 

 

Variables: 

Attractive region: a popular, nice and safe region 

to live in 

Biodiversity: a healthy environment with varied 

habitats that consists of many different animals  

and plants 

Construction of new housings: development 

that infringes on the green wedges  

County administrative board initiating 

reserves: the county administrative board’s 

constant work with initiating reserves 

Ecological connectivity: possibility for animals 

and plants to move across landscapes unimpeded, 

possibility for dispersal between different 

habitats etc. 

Ecosystem services: stormwater treatment, 

pollination, CO2-uptake, etc. 

Encroachment of the green wedges: the act of 

infringing on the green wedge area 

Environmental awareness amongst 

inhabitants: awareness of what surrounds us and 

the importance of nature to us all 

Establishment of protected areas: the action of 

establishing new protected areas 

Green wedges: the size of the green wedges of 

Stockholm 

 

Housing demand: the need for more residences, 

caused by an increasing population 

Job opportunities: more jobs in the urban 

regions cause more people to want to move here  

Municipal interest of protecting nature: the 

political interest determines how involved the 

municipality will be in creating protected areas 

People moving in to the region: the action of 

people moving in 

Political interest of protecting nature: 

depending on the government the interest of 

protecting nature will vary 

Protected areas: nature- and culture reserves, 

national parks etc. within the area of the green 

wedges 

Public pressure on politicians: pressure on 

politicians to take care of nature 

Recreational opportunities: the ability to 

perform recreational activities nearby, being out 

in nature 

Resilient region: Climate change resilient region 

that is prepared for unexpected changes like 

flooding, draught, heat waves etc. 

Wellbeing: wellbeing of the population 

 

The green wedges increase the ecological connectivity in the region, which together with the green 

wedges lead to an increased biodiversity. The biodiversity makes the region more resilient against e.g. 

climate change, extinction of species populations and extreme weather and thus makes it a resilient 

region. The green wedges also lead to an increase of ecosystem services which in turn also increase 

the resilience within the region. A resilient region makes an attractive region and so more people will 

be drawn to live in the Stockholm region, together with external causes such as job opportunities, 
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causing people to move here. The green wedges contribute with increased recreational opportunities 

that in turn increase the wellbeing of the population in the region. This also increase the attractiveness 

of the region which will increase the people moving in to the region. When more people move in, the 

housing demand will increase which in turn leads to an increase of construction of new housings. The 

construction of new housings will encroach the green wedges, causing both the ecological connectivity 

as well as the green wedge area to decrease. This will create a turn in opposite direction within the 

CLD, meaning that the loss of green wedges and ecological connectivity will lead to a decline in 

biodiversity, which will decrease the resilient region together with the decreased ecosystem services, 

caused by the lack of green wedge area. The decreased resilience will make the region less attractive 

and thus less people will want to live there, causing less people to move in which makes the housing 

demand go down and the construction of new housings to decrease. The decrease of the green wedges 

leads to less recreational opportunities, which will make the wellbeing of the population decline, 

further decreasing the attractiveness of the region. 

 

The recreational opportunities that the green wedges lead to make the inhabitants become more 

aware of the environment which in turn leads to a greater public pressure on politicians to protect 

nature. This pressure leads to an increase in municipal political interest of protecting nature. This is 

also affected by an outer source of governmental political interest in the matter. The establishment of 

new protected areas is also affected by the county administrative boards initiatives to establish new 

protected areas. The new protected areas lead to an increase of the green wedge area and to a decrease 

in the construction of new housings.  

 

 

Figure 6. The Causal loop diagram (CLD) of how encroachment affect the green wedges of Stockholm. 
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6.4. Assessment of the green wedges in the Comprehensive Plans vs. The 

Regional Development Plan 

The assessment shows that there is a difference among the comprehensive plans of the municipalities, 

see Table 2, and that they differ from the regional development plan as well. Most of the 

comprehensive plans mention the green wedges, some even refer to what RUFS 2010 or RUFS 2050 

have written about the green wedges. However, there is a lack of consensus concerning the green 

wedges between the municipalities and the region. 

 

RUFS 2050 
“• Preserve the cohesive structure of the green wedges and maintain and strengthen their functions and 

qualities, such as ecological functions and values. 

• Present the green wedges and the regionally-identified green weak connections in municipal overview 

plans together with guidelines on the conservation and development of the green structure. 

• Avoid locating new buildings, facilities and businesses that break or impair the functions and values of 

the green wedges. A wedge should have a width of at least 500 meters. Loss of important functions and 

values need to be compensated with appropriate measures. 

• For development proposals relating to the regional green structure, an impact assessment and 

consultation is carried out with municipalities affected by the relevant wedge. 

• Increase the accessibility to the wedges and connect the local and regional green structure to make it 

easier for residents to reside in the region's green areas. 

• Pay attention to special qualities within the green structure, such as beaches, areas with low impact of 

noise and stretches of green structure that are of great importance for connections between valuable 

biotopes. This applies in particular to broad-leaved deciduous forest and older coniferous forest 

environments with unique values, for which the county has a particular national responsibility. 

• In areas with particularly high values, a long-term protection should be considered.” (TRF, 2018). 

 

Table 2. Green wedge-citations from the municipalities’ comprehensive plans. 

Comprehensive 

plans 

Citations concerning the green wedges (translated from the original language Swedish, except 

for Stockholm City Plan that was available in English) 

Översiktsplan för 

Danderyds kommun 

(2006) 

 

Nothing of relevance. 

Översiktsplan för 

Ekerö kommun till år 

2030 med sikte på år 

2050 (2018) 

 

“According to RUFS 2010, Ekerö wedge should be strengthened through Ekerö’s densely built-up 

areas. E.g., measures can be to widen the section, plant new vegetation or give it a good design. 

Barrier effects from buildings and infrastructure should be reduced. Furthermore, the link between 

regional and local planning can be strengthened by merging local parks and walking paths.” 
 
 

Översiktsplan 2030 – 

med utblick mot 

2050 Haninge (2016) 

 

“The green wedges and other large unaffected areas are safeguarded, which also means that 

measures that divide and create barriers within them should be avoided. /…/ The wedges extend 

over the municipal boundaries and are therefore managed and developed with advantage in 

collaboration between the municipalities.” 
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Huddinge kommun 

Översiktsplan 2030 

(2014) 

 

“The green wedges are safeguarded, which means that measures that divide and create barriers 

within them should be avoided as far as possible. At existing barriers and weak sections, measures 

need to be taken to strengthen the connections. /…/ It is important with inter-municipal 

collaborations so that a consensus between the municipalities can be reached on how the green 

wedges should be developed and protected.” 

Översiktsplan 

Lidingö 2030/2050 

(2012) 

 

Nothing of relevance. 

 

Översiktsplan för 

Nacka kommun 

(2018) 

“Strengthening the connections between areas in the green wedges is one of the most important 

issues in the planning of the green structure. Above all, pristine, quiet forest areas need to be 

protected. /.../ Analysis of possible measures to protect and develop weak links in the green wedges 

and important pathways between the value cores, and to reduce barrier effects of roads, tramways 

and buildings.” 
 

 

 

Översiktsplan för 

Nynäshamns 

kommun (2012) 

 

“The green wedges connect the municipality's core values with the regionally designated green 

structure. In the green wedges, localization of new buildings, facilities and activities should be 

avoided as far as possible. /…/ Establishing disturbing activities in a green wedge must be assessed 

according to the value and function of the entire wedge. When establishing disturbing 

constructions, a buffer zone around the green wedges should be specified. /…/ Some establishment 

may be allowed if it causes the value and function of the green structure to be protected or 

developed.” 
 

Översiktsplan 2014 

Sigtuna kommun 

(2014) 

 

“In regional green wedges and value cores, new construction, facilities and operations should be 

avoided to a great extent. Developments can be added but must be assessed on the basis of the 

value and function of the entire wedge. Protection, buffer zones and compensation should be used 

to reduce negative effects.” 

 

 

Stockholm City Plan 

(2018) 

 

“It is necessary to have in place a well-developed regional collaboration on the region’s green and 

blue structure, with its green wedges, catchment areas and other inter-municipal green and blue 

links. /…/ The opportunity to improve the green and recreational aspects of the Järva wedge, both 

eastwards and westwards, should be studied. /…/ The ecological and recreational corridors 

between Rågsved recreation area and Högdalstopparna is to be improved as a vital part of the 

regional Hanveden wedge.” 

Översiktsplan för 

Sundbyberg 2030 

(2018) 

 

Nothing of relevance. 

 

Framtid Södertälje 

Översiktsplan 2013-

2030 (2013) 

 

“The green wedges outside the densely-built areas should be used as a resource together with the 

green structure inside the densely-built areas, so that access to nature in the vicinity of urban areas 

increases. The quality and function of the green wedges as "dispersal corridors" should be 

preserved and protected from exploitation. Important green links and weak sections as reported in 

the Regional Development Plan for the Stockholm region 2010 should be protected and 

strengthened.” 

Det nya Täby 

Översiktsplan 2010-

2030 (2009) 

 

“Preserve the green wedges of Stockholm and develop the weaker sections. The Angarn wedge and 

Bogesund wedge currently constitute a weak link that needs to be strengthened and it should be 

ensured that the currently weakened Rösjö wedge is preserved.” 

 
Väsby Stad 2040 

(2018) 

 

“Encroachment that interfere with the function of the wedges should be avoided and negative 

influences should be compensated so that the biological and recreational values are preserved. In 

all new developments, the impact on the green wedges must be impact assessed. The approach to 

the wedges in the regional development plan RUFS 2050 should guide the work with the green 

wedges.” 
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ÖP 2010 

Översiktsplan för 

Upplands-Bro 

kommun (2011) 

 

“The wedge needs to be developed and specified in the direction of Enköping. The Görväln wedge 

contains several weak sections and connections that primarily have social functions, with for 

example beach walks. The green weak connections are narrow sections in the continuous green 

wedges. If the connections are removed, the wedge is broken up into separate parts. The green 

weak connection’s functions should be strengthened and secured.” 

Översiktsplan 2040 

Vallentuna kommun 

(2018) 

 

Nothing of relevance. 

 

Vaxholm 2030 

(2013) 

 

“The collaboration concerning the green wedges can strengthen the holistic view and increase the 

recreational and biological values in our part of the region. This creates an increased potential for 

nature tourism and recreation for local residents and visitors.” 
 

Översiktsplan för 

Österåkers kommun 

2040 (2018) 

 

“Consideration must be given to the green wedges of Stockholm and the municipal green structure 

in the municipality must be developed. /…/ The regional and municipal green structure must be 

developed in harmony and reinforce each other.” 

 

7. Discussion 

7.1. Can the green wedges of Stockholm be successfully included in future 

urban planning without compromising their valuable entirety?  

7.1.1. Reduced green space 

The results from this study show that there has been a change regarding polygon size of the green 

wedges within the regional development plan RUFS 2050 compared to RUFS 2010, which indicates a 

possible encroachment of the green wedges. A possible reason could be the densification of the urban 

areas within Stockholm County due to current and former building goals and the increasing 

population, but it could also be explained by a usage of different GIS-methods. 

 

The difference of 45 km2 (3 %) might not sound like a large amount of nature missing, however, when 

considering the ambitious talk about preserving the green wedges and the high-reaching goals it does 

not reflect well on the politicians to have reduced this amount. Especially not over only an eight-year 

period. Additionally, it might not always be about how much, but rather where the green wedges have 

been encroached. Since this determines a lot about the overall function of the wedges as large 

dispersal corridors and important habitats. 

 

A quite large part of the area that has been lost in the RUFS 2050 Green structure layer is a part of 

Norrtälje municipality, that in an email correspondence told me that they do no longer consider 

themselves as a part of the green wedges of Stockholm (personal communication, 30 November 2018). 

So, this green area might still be intact within Norrtälje municipality and should therefore not be seen 

as a truly reduced amount of green space.  

 

7.1.2. The importance of resilience 

The CLD show that the green wedges are an indirect cause of the resilience and wellbeing within the 

region. When using parts of the green areas for construction of new housings there is a direct effect 

on the wedges and the ecological connectivity, causing the values and functions to decrease. Which, in 
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the long run, will decrease the attractiveness of the region and cause a decline in ecosystem services 

and biodiversity, which consequently will affect the population negatively. The CLD also show the 

importance of political involvement and how protected areas within the wedges are in opposition with 

exploitation. The leverage points, parts where small changes will have large effects, within the system 

is the size of the green wedges together with the ecological connectivity, both affected by 

encroachment, that even in small scale can have devastating consequences for the green 

infrastructure within the region. These two variables affect the whole system within the CLD and will 

impact several variables that could also be considered leverage points. For instance, the biodiversity, 

where small scale changes can alter the composition of entire ecosystems. If the biodiversity is already 

a bit unstable it could result in dire consequences for the whole system. This is, however, only a small 

part of a larger system where other variables and actions play important roles for the regions entirety. 

But this smaller system, visualized in Figure 6, still show important actors and actions within the green 

wedge system that is vital to focus on if a sustainable approach is to be included when densifying and 

expanding the region. 

 

Resilience can be affected negatively by anthropogenic impacts, such as release of emissions and 

pollutants, climate change, loss of trophic levels (Folke et al., 2004) and alterations of habitats. The 

loss of resilience can make ecosystems become more vulnerable for changes that would otherwise, 

under more resilient conditions, have been controlled within the ecosystem itself (Folke et al., 2004). 

Thus, making ecosystem services from these weakened ecosystems unable to be provided to the 

society (Folke et al., 2004). The changes within the ecosystems are sometimes unable to be repaired 

or reversed. Folke et al. (2004) points out that an active management and governance is needed to 

maintain resilience and to keep ecosystems in their right state. A city with low resilience is very 

vulnerable to future changes in climate. There will come a need for handling extreme weathers such 

as drought, storms and floods within the cities in a not so distant future. A resilient city has the capacity 

to deal with these changes, mostly owing to the effects of ecosystem services (Bolund & Hunhammar, 

1999). Green wedges are needed to help mitigate these changes and to support the urban ecosystem 

services.  

 

The National Environmental Objectives and Global Goals are clear, we need to take better care of our 

ecosystems and integrate biodiversity values within planning processes to achieve a prosperous and 

resilient future within our increasingly urbanized world. It is of great importance that humans have 

access to biodiversity rich environments, which, according to the NEO’s, is a basis for our general 

health and wellbeing (Sveriges miljömål, n.d.a). 

 

7.1.3. Encroachment and increased exploitation 

Caspersen and Olafsson (2010) finds that although the research about the importance of green space 

close to residential areas are being more acknowledged and prominent, the act itself of safeguarding 

green areas seems to be difficult to implement. The green wedges within Greater Copenhagen do not 

have the same boundaries today as they had in 1947, when they were first introduced (Caspersen et 

al., 2006). In fact, the green wedge area has been reduced a lot during the period of 1954 to 1998 

(Caspersen et al., 2006; Caspersen & Olafsson, 2010). In one of the study sites, the agricultural land 

had been reduced from 81.9 % to 30.6 %, where mostly urban areas had replaced it. And in the second 
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study site, the agricultural land had been reduced from 43.6 % to only 14.8 %, also replaced by urban 

areas (Caspersen et al., 2006). The reduction was at its largest during periods when regional planning 

was given lower priority (Caspersen & Olafsson, 2010). 

 

Current building goals and building agreements will inevitably lead to an increased exploitation of 

green areas, and among these the green wedges will be affected. When exploiting urban green areas, 

the dispersal corridors to the green wedges and its functions will be decimated (RTK, 1990). The 

urban green areas within the city core will lose some of its ecological functions when the green wedges 

are encroached, since the dispersal corridors are destroyed. The encroachment of the green wedges 

is not sustainable, and the process may be explained by the tyranny of small steps. According to the 

tyranny of small steps, each change below the detection threshold is too small to be noticed. These 

small-scale changes are dependent on a tolerance limit. Haraldsson et al. (2008) brings forth examples 

of common justifications for encroaching small areas, such as “‘We are only taking a little’ ... ‘just this 

little piece, so it does not matter so much’ ”. While these small-scale steps are not a danger on their own, 

they are very much destructive together since the tolerance limit is adjusted each time, which entails 

a slow encroachment of the green wedges, that is being missed by planning authorities on the 

overarching level. A better communication between the overarching level and the local level is 

required (Haraldsson et al., 2008) in order to detect these small-scale changes in time, and not when 

it is already too late. Haraldsson et al. (2008) also find public participation to be vital within these 

matters. It is encouraged but is often very limited and could make a difference in these small-scale 

matters (Haraldsson et al., 2008). 

 

In the survey, as much as 14 municipalities answered that they are aware of planned development 

that could encroach the green wedges. Only Lidingö, Sundbyberg and Vaxholm municipalities 

answered no. While only eight municipalities answered that they are aware of new reserves within 

their part of the green wedge area. It seems to be fairly easy to make development plans that encroach 

the green wedges even though this goes against the regional development plan and most of the 

comprehensive plans. As these are not legally binding, it clearly shows the need for either more legally 

binding documents that could safeguard the green wedges or protection in the form of reserves, 

national parks, etc. 

 

There was a quite unified voice among the municipalities’ survey respondents of believing that the 

wedges would be encroached in the future. But there was also a very unified will to do better, to avoid 

encroachment and to save and improve what is left of the wedges. Hopefully, the respondents can 

make their voices heard within their municipalities so that the green wedges can be safeguarded 

against encroachment and to give them a higher political status.  

 

If combined with new ways of protection, planning within and adjacent to the green wedges could in 

fact improve the prerequisites for biodiversity and dispersal, if done carefully (Erixon et al., 2008). 

There is a lot of potential even though there seems to be a long way to go before the green wedges can 

be included in urban planning in such a way that the values are not being compromised. Many 

planners realize the importance of these large green areas. Only when seen as an asset, instead of a 
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blockage, real progress can be made. We are not there quite yet, but the future hold glimpses of hope 

for making the green wedges a successful part of urban planning. 

 

7.2. How can the green wedges be long-term protected? 

7.2.1. Loss of biodiversity within unprotected areas 

The encroachment that have taken place in the green wedges of Stockholm, despite the goals in the 

municipalities’ comprehensive plans and RUFS 2050, show the importance of protecting the green 

wedge areas. There is no real means of protection for a majority of the green wedge area and, after all, 

the comprehensive plans and RUFS are only guidelines and are not legally binding. The goals within 

the plans can therefore sound more ambitious than what is carried out in the reality. 

 

The concerns raised in the report from 1990 regarding diminishing biological functions due to 

reduced green areas (RTK, 1990), seems to have been ignored in the subsequent spatial planning 

processes. Even though it was suggested in the regional plan from 1991 to preserve both of the large 

green structures, the green belt and the green wedges (RTK, 1992; RTK, 1995), it seems to have been 

forgotten or overlooked later on. Which is a shame since this has now resulted in a loss of biodiversity 

and dispersal networks. 

 

The green value cores within the green wedges are areas that have been singled out in the regional 

development plan as especially important and potent areas for recreation and biodiversity. However, 

only 39 % of these have a legal protection. If they are as important as they are claimed to be, it is 

questionable why more has not been protected. The overall function of the green wedges is what 

enables the green value cores to simply be value cores. If a part of the green wedges is encroached, the 

green value cores will be affected even if they are still intact.  

 

7.2.2. Different ways of protecting the green wedges 

7.2.2.1. Zones with different grades of human activity and site-specific solutions 

However, the unprotected parts of the green wedges could also be seen as an asset to planners by 

giving them more freedom when planning adjacent areas (Erixon et al., 2008). Nevertheless, there 

should be some other means of protection for these important areas. Something that does not block 

the planners but still gives the green wedges the protection they need to not be too encroached. Erixon 

et al. (2008) suggests that one can use zones where different grades of human activity could be 

accepted, e.g. core areas, buffer zones and transitional zones. Which is the case with biosphere 

reserves, where the core area is strictly protected and focused on preserving biodiversity on all levels. 

And the buffer zones and transitional zones allow more activity, however, mainly focused on 

ecological and sustainable practices (UNESCO, 2015). There are 686 biosphere reserves in the world, 

whereof five exist in Sweden (Naturvårdsverket, 2019). Protection in terms of a biosphere reserve 

could very well be what parts of the green wedges might need. Erixon et al. (2008) also emphasize the 

fact that planning and management of reserves should be coordinated amongst the municipalities. 

And that it is important that existing and planned development should be designed so that it fits well 

into the ecological context (Erixon et al., 2008). 
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Another solution when making parts of the green wedges more restricted and other parts more 

accessible for the public could be to make exclosures within e.g. reserves that are restricted from 

anthropogenic interaction (Hayward & Kerley, 2008) to shut people out from extra sensitive areas. Or 

by having restricted areas with designated trails for the public to use, in that way keeping the floral 

layer intact. It is also vital to focus on protecting the weak connections that now acts as bottlenecks, 

since they are important for genetic variation and dispersal of species between habitats. These are 

already weakened and are therefore in the need for the most attention not to fragment the green 

wedges even further. 

 

7.2.2.2. Breaking the old views of nature conservation and planning for successful nature protection 

Borgström (2011) suggests that protected urban nature should be seen as a social-ecological feature, 

instead of the traditional isolated nature conservation feature as it is seen today. Erixon et al. (2013) 

points to the fact that the “city vs. nature”-concept is a deeply rooted general perception that influence 

urban planning. Old views of conventional nature conservation have nurtured a strong belief in setting 

aside land from anthropogenic disturbances where natural values are safeguarded (Erixon et al., 

2013). Nature conservation is mostly directed by urban development that threaten the natural values 

and Borgström (2011) finds that this reactive approach is somewhat counterproductive and that there 

needs to be more than just a vision of saving nature from urban development to enable strategic 

planning for a sustainable city. 

 

When protecting urban green areas there is no guarantee that the biodiversity conservation will be 

successful, in fact, many nature reserves within urban areas have difficulties with maintaining their 

species over time (Colding et al., 2006). Many of these difficulties have to do with the surrounding 

matrix (Colding et al., 2006). Barthel et al. (2005) stress the fact that green spaces that are isolated 

when protected often loose the capability of generating ecosystem services but that an active 

management of habitats could play an important role in generating and maintaining these urban 

ecosystem services. Colding et al. (2006) further elaborates that biodiversity management in urban 

regions cannot rely solely on reserves but needs to be combined with other uses of green space to be 

effective.  

 

Erixon et al. (2008) brings another important aspect to the table, which is that protected areas can 

give a false impression of boundaries within the landscape and might in some cases give the 

impression that surrounding areas lack ecological values and thus could be exploited without care. In 

addition, the large and wide green spaces can be seen as isolating structures between the city’s 

suburbs (Erixon et al., 2013). Erixon et al. (2013) believes that in several cases, the large green spaces 

separate rather than unifies even though Lundgren Alm (2001) have found that large-scale green 

spaces may actually help linking together fragmented landscapes. 

 

Miller and Hobbs (2002) found that the success of biodiversity conservation was to a great deal 

dependent on the amount of public support in the matter. A well-informed public is therefore 

important to maintain and can be improved by educating the public about biodiversity’s importance 

for their everyday lives (Miller & Hobbs, 2002).  
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7.2.3. Realizing the importance of urban greenery and physical boundaries 

A significant factor in maintaining as much as possible of the green wedges is for city planners and 

politicians to realize the importance of keeping urban greenery intact and connected (Alvey, 2006), to 

plan well and to make sure to take surrounding nature and matrix into consideration. As Rudd et al. 

(2002) found, ecosystems are dependent on access to efficient dispersal connections to function 

properly.  

 

It is essential that the boundaries of reserves and other protected areas are included in comprehensive 

plans and the regional development plan, but most importantly that the boundaries within the maps 

are mirrored in reality. If not, it is, as Haraldsson et al. (2008) exemplifies, easy to accidentally 

encroach the boundaries when there is no trace of it in situ. By making some sort of physical 

boundaries around the reserves this could be avoided. 

 

7.3. How well do the comprehensive plans from the municipalities comply with 

the regional plan RUFS 2050 regarding the green wedges? 

7.3.1. A need for more than guidelines 

The fact that the regional development plan and the comprehensive plans are not legally binding 

makes room for setting ambitious goals that are not actually carried out at all or to the right extent. 

Which makes it hard to take the plans seriously. The goals serve their purpose as guidelines well, but 

the regional and local spatial planning need more than guidelines to be done in a satisfactory way and 

to avoid faults and misunderstandings. 

 

7.3.2. Differences between RUFS 2050 and the comprehensive plans 

A successful comprehensive plan, that provides good support for preservation and development of 

the green wedges, includes clear guidelines, information about inter-municipal collaboration and 

well-thought-out standpoints for different matters (TMR, 2012). Many of the municipalities have 

information about the green wedges that can already be found in RUFS 2050 (and the past regional 

development plan RUFS 2010), but few have specific actions listed or even municipal-specific goals. 

Some of the municipalities also have maps of their green structure included, which show the weak 

connections of the green wedges, but lacked guidelines of how to conserve and develop the green 

structure.  

 

Specific goals within RUFS 2050 that stood out was e.g. that the cohesive structure of the green wedges 

should be preserved and strengthened, and that areas with especially high values should be 

considered to be given long-term protection. Nothing of the sorts were found in the municipalities’ 

comprehensive plans, the preservation and strengthening was only briefly mentioned in some, but no 

actual concrete actions were stated as to how this should be done. 

 

RUFS 2050 states clearly that locating new buildings that either break or weakens the function or 

value of the green wedges should be avoided. However, as the survey respondents said, this seems to 

be unprioritized since many of the respondents were aware of new development encroaching their 
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part of the green wedges. This seems to be a forgotten chapter within the comprehensive plans, which 

shows in the general spatial planning. 

 

According to RUFS 2050 the accessibility to the green wedges, as well as the connection between local 

and regional green structures should be improved. This seems to align with the respondents’ answers 

to the survey, where many claimed that their municipalities both worked for improving the 

accessibility within and to the green wedges. However, not much trace of this is found within the 

municipalities’ comprehensive plans. 

 

Four of the municipalities did not mention much about the green wedges at all within their 

comprehensive plans. Danderyd municipality still use their plan from 2006, which might be the reason 

why, since the RUFS 2010 was not even released at the time. However, in the proposal for the new 

comprehensive plan for Danderyd (in consultation process since 2013), the wedges are only briefly 

mentioned. Lidingö’s comprehensive plan is from 2012 and mention the goals from RUFS 2010 and 

densification plans for two specific areas where it is stated that the areas should still be characterized 

by the green wedges, but nothing more. Sundbyberg and Vallentuna’s plans are from 2018 but before 

RUFS 2050 was released, however, the plan proposal for RUFS 2050 is mentioned in Vallentuna’s plan. 

The plans only include general information about the wedges, almost the same information as in RUFS 

2010 and RUFS 2050. Vallentuna’s plan also include information about that the municipality is a part 

of the inter-municipal collaboration, Kilsamverkan, but nothing in depth. 

 

7.3.3. Rooting the regional vision within local planning  

In Copenhagen, the loss of green wedge area seemed to have been linked to the political regime at the 

time. Caspersen et al. (2006) found that many of the spatial plans were merely loose guidelines, but 

that many still did have an effect on the development of Greater Copenhagen. However, the plans 

seemed to have been highly dependent on local decision making to be successfully implemented 

(Caspersen et al., 2006). The Greater Copenhagen Authority has planned an enlargement of the green 

wedges and has therefore produced several detailed plans together with involved municipalities. 

Caspersen et al. (2006) emphasize the importance of rooting the regional vision deeply into local 

planning, to be able to accomplish its visions to the full extent. In Sweden, the municipalities’ 

comprehensive plans use a lot of the phrases that RUFS 2050 does, e.g. information about the 

importance of keeping the values of the green wedges intact. But this comes across as a bit weak when 

none of the municipalities bring forth actual examples for how to address these issues. Which, in a 

way, explains how the green wedges are being encroached even though there seems to be a unified 

voice against it. To actually root the regional visions within local planning, it takes more than just 

repeating a section of text from the regional vision within a comprehensive plan.  

 

7.4. Method and limitations 

7.4.1. Potential problems with the survey 

The survey varied in terms of question type, with questions with free text answers, multiple choices, 

yes or no answers and opinion scales. This was done to get a fair and broad picture of how the 
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respondents thought. Emphasis was put on avoiding questions with a “Do not know”-answer and on 

avoiding leading questions, as well as trying to cover a broad perspective with the survey. 

 

Some of the respondents seem to have misinterpreted some questions. E.g. when two municipalities 

answered that they would like to use inter-municipal collaboration, even though they had answered 

that they already did use it. They probably read the question as: “if you imagine that you did not use 

inter-municipal collaboration, would you like to?” instead of the actual question “If no on question 3, 

would you wish for an inter-municipal collaboration concerning the green wedges in the future?”, where 

it was meant to target the ones that did not use it at the present time. These answers are marked with 

red in Appendix III, Table 3. 

 

Question eight and nine had opinion scales, where many answered the middle value (3 = Okay), this 

could be their actual opinion, but it might also be a way of safeguarding their response. Maybe the 

respondents did not wish to stick out and if they were not really sure of the answer it is highly likely 

that they choose the “middle way”. But, if the answers do mirror the reality, it is a quite positive 

feedback. Only two municipalities answered that the accessibility within the wedges was less than 

okay, and no one answered that the accessibility to the wedges was less than okay. A majority of the 

municipalities said that they were working to improve the accessibility, which is very positive. 

However, it would have been fitting to ask how this improvement looked and what it involved.  

 

Since the wedges extend over the municipal borders the inter-municipal collaboration is of great 

importance (TMR, 2012). A majority of the survey respondents answered that their municipality used 

inter-municipal collaboration. However, the comments on how this collaboration looked makes me 

think that not this many use it in such a way that is explained in section 5.2. of the report. This is due 

to that some answered that there is no more to the collaboration than a meeting here and there, or 

that they had plans for collaborations that was halted by politicians. So, this might not really count as 

an actual inter-municipal collaboration and thus, the numbers are wrong. Nevertheless, the survey 

respondents identified that a successful collaboration is a matter of time and resources and that a 

political driving force might be needed. 

 

7.4.2. GIS-analysis 

The GIS-data from RUFS 2010 and RUFS 2050 might be a bit questionable in their accuracy. It is not 

clear how the data have been collected to establish the Green structure layers since there is no 

metadata or documentation available. There was a big issue with the water cutouts, which could 

indicate that the files cannot be used to perform such a comparison that I made in this study. It is hard 

to say how much of the difference that was only caused by redrawn borders or by negligence. When 

contacting the responsible SLL-personnel about the issues they had no idea about the problems and 

could not explain why there was a difference. They did not seem to think that this was an issue that 

needed to be handled and simply told me to cut the water layer out. 

 

It is also unclear if the physical changes in reality are visualized in the GIS files for RUFS 2050, many 

development projects that have been done since the release of RUFS 2010 have encroached the green 
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wedges, according to some of the survey answers, which does not seem to be visualized in the map. 

Furthermore, the level of detail within the maps leaves a great deal to be desired.  

 

Despite these problems, the results still show a generalized picture of the current situation within the 

green wedges of Stockholm. We know that encroachment has been and is being made by development. 

The issues with the GIS-files show that there is a need for a regional inventory of natural values within 

the green wedges to get the right measurements and to analyze their general status, where efforts 

should be placed and which areas that need more attention. 

 

8. Conclusions 

This study enlightens the difficulties in combining spatial planning and nature conservation. A new 

approach is needed to preserve the valuable green areas within the green wedges of Stockholm while 

at the same time preparing the region for future challenges such as an increasing population and 

climate change. New housings are needed to provide homes for new residents and with this, new 

transportation alternatives are required. Suitable and unoccupied areas for exploitation are scarce 

within Stockholm County and so the green areas within and around the city are often encroached. 

However, to have a sustainable urban region with a healthy and sound population the green areas 

adjacent to residential areas are needed as well as larger green areas within walking distance. A 

continuously small encroachment of the green wedges will have a great impact on the green 

infrastructure within the whole of Stockholm County. Losing the function of the green wedges of 

Stockholm will be devastating for the future needs of a resilient urban region. A specific focus should 

be on preserving the weak connections within the green wedges, since these are vital for the high 

natural values within the wedges. 

 

The study finds that there is a need for a regional inventory of natural values within the green wedges 

to pinpoint specific measurements and needs so that correct consideration can be taken into account 

when planning new residential areas and transportation routes.  

 

To boost the status of the green wedges, a clear political vision and commitment with proper legally 

binding guidelines as well as improved and extensive inter-municipal collaboration is needed. The 

survey respondents identified that time and resources determine how successful the collaboration 

can be and also saw a need for a political driving force.  
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Appendix I 

Survey about the green wedges of Stockholm 

1. Vilken kommun representerar du? / Which municipality do you represent? 

2. Hur anser ni att det nuvarande skicket överlag är på de kilar som ingår i er kommun? / How do you find the current 

state of the green wedges to be overall within your municipality? 

Väldigt bra för både sociala och ekologiska värden / Very good for both social and ecological values 

Bra för både sociala och ekologiska värden / Good for both social and ecological values 

Bra för sociala värden, sämre för ekologiska / Good for social values, less good for ecological values 

Bra för ekologiska värden, sämre för sociala / Good for ecological values, less good for social values 

Mindre bra för både sociala och ekologiska värden / Less good for both social and ecological values 

Dåligt för både sociala och ekologiska värden / Bad for both social and ecological values 

 

3. Använder ni er av mellankommunal samverkan? (Om nej, gå vidare till fråga 7) / Do you use inter-municipal 

collaboration? (If no, proceed to question 7) 

Ja / Yes Nej / No 

 

4. Om ja, hur ser denna samverkan ut i korta drag? / If yes, how does the collaboration look like? 

Fri text / Free text 

 

5. Hur anser ni att den mellankommunala samverkan fungerar? / How do you find the inter-municipal collaboration 

working? 

Dåligt  Mindre bra Okej  Bra   Mycket bra 

1 2 3 4 5 

Bad  Less good Okay  Good  Very good 

 

6. Om ni anser att samverkan fungerar sämre än okej, vad tror ni skulle kunna göras för att förbättra samverkan? (Om 

ni anser att samverkan fungerar okej eller bättre, gå direkt vidare till fråga 8)  / If you think that the collaboration is 

working worse than okay, what do you think could be done to improve the collaboration? (If you think that the 

collaboration works okay or better, proceed to question 8) 

Fri text / Free text 

 

7. Om nej på fråga 3, skulle ni önska ett mellankommunalt samarbete kring de gröna kilarna i framtiden? / If no on 

question 3, would you wish for an inter-municipal collaboration concerning the green wedges in the future? 

Ja / Yes Nej / No 

 

8. Hur är tillgängligheten överlag till de kilar som ingår i er kommun? Lätt/svårt att ta sig dit, anslutande kollektivtrafik eller 

nära parkering, etc. / How is the accessibility overall to the green wedges that is a part of your municipality? Easy/difficult 

to get there, good access to public transport or nearby parking, etc. 
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Dåligt  Mindre bra Okej  Bra   Mycket bra 

1 2 3 4 5 

Bad  Less good Okay  Good  Very good 

 

9. Hur är tillgängligheten överlag inom de kilar som ingår i er kommun? Lätt/svår terräng att ta sig runt i, anpassat efter 

funktionsvariationer, etc. / How is the accessibility overall within the green wedges that is a part of your municipality? 

Easy/difficult to get around, adapted after physical disabilities, etc. 

Dåligt  Mindre bra Okej  Bra   Mycket bra 

1 2 3 4 5 

Bad  Less good Okay  Good  Very good 

 

10. Arbetar kommunen för att förbättra denna tillgänglighet? T.ex. ge ut information om de gröna kilarna, tydligare entréer, 

nya utmarkerade motionsspår, etc. / Is the municipality working to improve the accessibility?  E.g. publish information about 

the green wedges, making more distinct entrances and new exercise tracks, etc. 

Ja / Yes Nej / No 

 

11. Planeras det nya kultur- eller naturreservat inom er del av grön kil inom en snar framtid? / Are there any plans for 

new cultural- or nature reserves within your part of the green wedge area in the near future? 

Flervalsfråga / Multiple choice question 

Ja, fler än ett kulturreservat / Yes, more than culture reserve 

Ja, fler än ett naturreservat / Yes, more than one nature reserve 

Nej / No 

Ja, ett naturreservat / Yes, one nature reserve 

Ja, ett kulturreservat / Yes, one culture reserve 

 

12. Är ni medvetna om några planerade byggnationer som direkt kan komma att inkräkta på grön kil inom er kommun? 

/ Are you aware of any planned development that could directly encroach green wedges within your municipality? 

Ja / Yes Nej / No 

 

13. Vad tror ni om de gröna kilarnas framtid i stort? Kommer de att byggas bort eller delas upp? Kommer allmänheten 

prioritera bostäder eller tror ni att behovet av nära grönområden kommer att vara intakt? Spekulera gärna! / What do 

you think about the future of the green wedges in general? Will they be encroached or fragmented? Will the public 

prioritize housings, or do you think the need for green areas adjacent to urban dwellings will be intact? Feel free to 

speculate! 

Fri text / Free text 
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Appendix II 

GIS results of protected value cores and Erase-functions that were used 

 
Figure 7. Amount of protected areas of the green value cores. The dashed parts show the areas that are protected within 
the green value cores. Undeveloped land = all land that is not part of the green wedges and that has no development on it, 
e.g. forest, agricultural land, open land. 

 

        The different Erase functions used in the study: 

      ArcToolbox -> Analysis tools -> Overlay -> Erase.  

      Input features: Reg_Gronstruktur_RUFS2010.  

      Erase features: Vattenytor_MV (Terrängkartan).  

      Output feature class: Reg_Gronstruktur_RUFS2010_er_w. 

 

      ArcToolbox -> Analysis tools -> Overlay -> Erase.  

      Input features: Gronstruktur_RUFS2050 

      Erase features: Vattenytor_MV (Terrängkartan).  

      Output feature class: Gronstruktur_RUFS2050_er_w 

ArcToolbox -> Analysis tools -> Overlay -> Erase.  

Input features: Gronstruktur_RUFS2050_er_w 

Erase features: Protected_nature 

Output feature class: Unprotected_wedges 

 

ArcToolbox -> Analysis tools -> Overlay -> Erase.  

Input features: Gronstruktur_RUFS2050_er_w_gvc 

Erase features: Protected_nature 

Output feature class: Unprotected_gvc 
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Appendix III 

Responses for the survey about the green wedges of Stockholm 

Table 3. Survey responses. 

1. Which municipality do you represent? Danderyd Ekerö Haninge 
2. How do you find the current state of the 
green wedges to be overall within your 
municipality? 

Good for both 
social and 

ecological values 

Less good for 
both social and 

ecological values 

Good for both 
social and 

ecological values 

3. Do you use inter-municipal collaboration? 
(If no, proceed to question 7) 

Yes No Yes 

5. How do you find the inter-municipal 
collaboration working? 

5 out of 5   2 out of 5 

7. If no on question 3, would you wish for an 
inter-municipal collaboration concerning the 
green wedges in the future? 

- Yes - 

8. How is the accessibility overall to the 
green wedges that is a part of your 
municipality? 

3 out of 5 3 out of 5 3 out of 5 

9. How is the accessibility overall within the 
green wedges that is a part of your 
municipality? 

2 out of 5 3 out of 5 3 out of 5 

10. Is the municipality working to improve 
the accessibility? 

Yes No Yes 

11. Are there any plans for new cultural- or 
nature reserves within your part of the 
green wedge area in the near future? 

No No 
Yes, more than 

one nature 
reserve 

12. Are you aware of any planned 
development that could directly encroach 
green wedges within your municipality? 

Yes Yes Yes 

 
 

Huddinge Lidingö Nacka Nynäshamn Sigtuna 

Good for both 
social and 

ecological values 

Good for both 
social and 

ecological values 

Less good for 
both social and 

ecological values 

Good for both 
social and 

ecological values 

Good for ecological 
values, less good for 

social values 

Yes No Yes No No 

3 out of 5   3 out of 5     

- Yes Yes Yes Yes 

4 out of 5 4 out of 5 3 out of 5 3 out of 5 3 out of 5 

4 out of 5 3 out of 5 3 out of 5 3 out of 5 3 out of 5 

Yes Yes Yes No Yes 

Yes, more than 
one nature 

reserve 
No 

Yes, one culture 
reserve, Yes, one 

nature reserve 
No 

Yes, one nature 
reserve 

Yes No Yes Yes Yes 



Frida Orveland 

43 
 

Stockholm Sundbyberg Södertälje Täby Upplands Väsby 

Good for social 
values, less good for 

ecological values 

Good for 
ecological values, 

less good for 
social values 

Good for both 
social and 

ecological values 

Good for ecological 
values, less good 
for social values 

Good for social 
values, less good for 

ecological values 

Yes Yes No Yes Yes 

2 out of 5 3 out of 5   5 out of 5 4 out of 5 

Yes - Yes - Yes 

4 out of 5 4 out of 5 3 out of 5 4 out of 5 3 out of 5 

3 out of 5 1 out of 5 3 out of 5 3 out of 5 3 out of 5 

Yes Yes No Yes Yes 

Yes, one nature 
reserve 

No No 
Yes, one nature 

reserve 
Yes, one nature 

reserve 

Yes No Yes Yes Yes 

 

 

Upplands-Bro Vallentuna Vaxholm Österåker 

Less good for both 
social and 

ecological values 

Very good for 
both social and 

ecological values 

Good for both 
social and 

ecological values 

Good for both 
social and 

ecological values 

No Yes Yes Yes 

  4 out of 5 4 out of 5 4 out of 5 

Yes - - - 

3 out of 5 4 out of 5 3 out of 5 4 out of 5 

3 out of 5 4 out of 5 3 out of 5 3 out of 5 

Yes Yes Yes Yes 

No No No No 

Yes Yes No Yes 
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