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Abstract
Well-functioning ecosystems form an integral part of a sustainable
society. The concept of ecosystem services highlights the role of
green and blue areas in providing services that promote human wellbeing and economic activities. This facilitates the incorporation of
such services in planning and decision-making. In the municipality
of Nacka southeaster of Stockholm an on-going project is attempting
to define strategies for the municipality's work with ecosystem
services. Nacka is one of the fastest growing municipalities in
Sweden. Development of new housing, workplaces and
infrastructure together with climate change are factors contributing
to the need for a better protection and strengthening of green and
blue areas.

conceptual modelling, were used to describe and dynamically link
development activities to ecosystem services and municipal costs.
Conclusions were that there is no “one-size fits all” solution as to
how ecosystem services should best be incorporated in municipal
planning. Instead, local adaptation and combining of methods and
tools are suggested. Conceptual modelling, surveying and GIS may
all prove useful to identify, analyse and communicate the function of
ecosystem services and the significant role of green and blue areas.
Although this work is far from comprehensive it might work as an
inspiration for the continued efforts to incorporate ecosystem
services in planning and decision-making in Nacka.

The current report looks into the concept of ecosystem services in
two case-study areas in Nacka: south-eastern Boo and Sickla. The
aim of the report is to identify, analyse and evaluate ecosystem
services in these areas and suggest ways in which ecosystem
services can be implemented in the municipal planning. This has
been done by adopting a multi-strategy approach combining
different sources and techniques for data collection and analysis.
The work includes a literature review of central concepts, interviews
with politicians and environmental experts, use of surveying,
Geographical Information Systems data analysis and conceptual
modelling.
Results from the conducted survey show that several ecosystem
services, mainly of recreational type, can be identified based on the
inhabitants' perception of green and blue areas. Survey results were
combined with GIS analyses to provide information about popular
and unpopular areas, distance to green areas, risks of future flooding
and greenness factor. Causal Loop Diagrams (CLDs), a method of
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1. Introduction
Through the last decades, a paradigm shift from a “plan-paradigm”
to an “environmentalist paradigm” has occurred, especially in the
western world. A lot has been done in Sweden in order to handle the
contradictions and tensions between the two paradigms through the
development of legislation on planning and environmental
protection. To meet the standards of the environmentalist paradigm
an overarching role was played at national level, for example
through introduction of a binding Environmental Quality Norms as
well as the National Environmental Objectives for implementation
of environmental governance (Emmelin & Lerman, 2008). Also an
endeavour of preservation on cultural and historical heritage in the
urban areas is significant with the new holistic approach to urban
structure and sites (Benton-Short & Rennie Short, 2008).

(Naturvårdsverket, 2012a.). This report is focusing on the
possibilities for inclusion and implementation of ecosystem services
in planning for the Municipality of Nacka located in the south-east
of Stockholm County.

1.1 Aim
Our aim is to identify, analyse and evaluate ecosystem services with
a main focus on cultural services in the Municipality of Nacka in
both a present and a future perspective. Furthermore, the aim is to
suggest ways of implementing ecosystem services within the
municipal planning.

1.2 Questions
1. Which ecosystem services do inhabitants in south-eastern
Boo and Sickla perceive as the most important?
2. Which regulatory factors are of relevance for the governing
of ecosystem services in the studied areas?
3. How can ecosystem services be implemented in the
municipal planning of Nacka?

Today, we are faced with different global environmental issues and
climate change. Working with these challenges requires the
concerted actions of all nations, politicians and policy-makers as
well as scientists, professionals and planners (Naturvårdsverket,
2012a.). A need for long-term perspective is essential, in both the
concept of sustainable development as in the climate change
policies, which putting pressure on politicians, planners and
residents (Borgström et al., 2006).
In present time this environmental friendly planning can be seen in
the management plans for green areas, but to operationalize it in
holistic planning, the ideas must be rooted in the average planning
and policy making (Ibid, 2006). One way to dynamically plan for
sustainable development is to implement ecosystem services in the
planning processes as well as in policy making within Sweden
2

carefully. In the following result section, the findings from the
different case studies are presented separately. The last part of the
report includes a discussion based on our results and follows by final
conclusions.

1.3 Delimitations
The focus of this report is to study ecosystem services in Nacka
Municipality and how the implementation ecosystem services could
be managed in planning. Since large-scale work on green structure,
valuable nature types and species has been carried out by Nacka
Municipality this study is concentrated mainly on the cultural
ecosystem services within the area. By interviewing residents in the
municipality and asking them about valuable places for recreation,
this report aims to expand the already existing knowledge about
important ecosystem services.

2. Theoretical background
2.1 Sustainable development
The term sustainable development is complex and lacks a common
definition. The term originated in the late 1980s from the United
Nations who defined sustainable development as” A development
that meets the needs of the present without compromising the ability
of future generations to meet their own needs."(SOU, 2004 p.10)
There are several aspects of sustainable development, such as
economic, ecological and social sustainability. To achieve
sustainable development these three aspects should be taken into
consideration. Sustainable development is therefore not just about
ecological sustainability, but also about social and economic issues
that have to be managed in a sustainable way (Johansson & Orrskog,
2002).

The geographical delimitation for this report is to study two
different areas in Nacka Municipality. One is the Boo area and the
other one consists of areas around the Sickla Island where the report
is focusing on Henriksdal/Kvarnholmen, Nacka Strand/Ryssbergen
and Alphyddan/Kyrkviken.
In a time perspective, the report is analysing ecological services in
both a present and a future perspective. Current important ecosystem
services are identified but the report will also discuss how these
might be affected by future changes.

Economic growth is often seen as an important factor for
development. However, it is also important to note that it is not
possible to achieve a long-term economic growth if the environment
is degraded and welfare is not evenly distributed among the citizens.
Hence, a social development is necessary for economic growth, as
well as an effect on it. Social sustainability is about the even
distribution of social services and influence, and that citizen’s feel
included in the society. The environmental aspect of sustainable
development is about the gain of natural resources and the recovery
after an environmental problem. In planning for sustainable

1.4 Disposition
The disposition of the report is made to enable the reader to be
selective about what to read. The first part starts with a theoretical
background which gives an overview of the theoretical approach and
the key concepts used for the report. Thereafter the background
section introduces the Municipality of Nacka and the case study
areas that have been chosen. This part also highlights the legal
framework and relevant environmental goals. Next, the
methodological background used in this report is described more
3

development it is therefore essential to promote a good use of
resources and apply a holistic perspective, including all the three
dimensions of sustainability to achieve a sustainable future for
generations to come (SOU, 2004). According to the Swedish
government, one of the major tasks of today is to reduce our impacts
on climate change (Regeringen, 2005).

to take form. This new approach to urban growth favours an
increased focus on public transportation and inward growth as a way
to combat urban sprawl, which also leads to a more sustainable
approach in urban planning (Ernstson & Sörlin, 2009).
There are several ways to integrate ecological sustainability in
urbanized areas. One method is to construct so-called green houses.
Through effective use of waste, solar energy and recycling of waste
water, houses can be built to be self-sustainable. Other ways to
increase sustainability is through green roofs, which decrease energy
costs and provide temperature regulation naturally in the city (Ibid,
2009).

Another important aspect to achieve sustainable development is a
good cooperation between all levels of local, regional and national
obligations. Also a decreased waste of resources and an adoption to
a more recycling society (where the needs do not exceed the
resources) can contribute to a more sustainable future (Johansson &
Orreskog, 2002).

A large part of a city's ecological footprint is from the transport
sector. This sector is one of the worst polluters and in the Stockholm
region as much as 50 percent of all emissions are caused by the
transport sector (Stadsbyggnadskontoret, 2010). A big part of green
city planning is thus aimed at reducing the impact of transportation.
One of the most important steps is to reduce car dependency, which
in many urban areas is quite high. This can be done by planning for
increased public transportation, walkability and cycling. If people
are given cheap and effective alternatives to the car, then the car
dependency is likely to decrease (Gifford & Steg, 2005).

One way to work with sustainable building is through political
action such as local threshold values. In Nacka these thresholds are
just in the inception and construction phase and are not statutorily
decided. The aim of these thresholds is to include sustainable
approaches in urban building projects and simplify the evaluation of
sustainable areas. The threshold values are also supposed to help
developers, officials and national regulators to maintain sustainable
planning. The thresholds include twelve main goals, with
suggestions of actions and indications to maintain sustainable
development. One of these goals is the development of ecosystem
services within Nacka Municipality (Swärd, 2013, Interview).

One factor that is often seen as crucial for a sustainable and green
city is to stop urban sprawl. To decrease sprawl many cities today
favour denser development that includes the use of urban infill to
build already existing areas to be more densely constructed and
prevent further sprawl (Danielsen et al., 1999). Other ways to
decrease urban sprawl are through land recycling, where new
development occurs on land that was previously developed, for
example on old industrial areas or harbors. This is a common way of

Sustainable development in urban planning
In the last hundred years Stockholm has grown from a small town
into a large metropolitan city. The result is, especially through the
last 60 years, urban sprawl and a large dependency on automobiles.
The planning ideals have however changed considerably over the
years and from around the 1990’s a new way of thinking has begun
4

new development that does not require more urban sprawl, but
instead old land in already built up areas is re-used. These measures
are often seen as smart growth, which is an urban design that
favours compact growth to avoid sprawl (Greenberg et al., 2001).

contributions of ecosystems to human well-being’
(Naturvårdsverket, 2012a.). This definition refers more or less to the
benefits humans can gain from an ecosystem (Bolund &
Hunhammar, 1999). Ecosystem services has become a popular
research topic and been adopted as an approach by policy makers
(Ernstson & Sörlin, 2013). This new paradigm and the
categorization of ecosystem services into provisioning, regulating,
cultural and supporting services is increasingly used in policy
making and can be traced to the Millennium Ecosystem Assessment
of 2005 (Ernstson, 2013). According to lector Berg at the Stockholm
University (2013, Interview), all four are important when discussing
and evaluating more or less important ecosystem services, and it is
important to keep to the right context. Furthermore Berg points out
that the discussion about ecosystem services is often made at an
abstract level and in too general terms, which needs to be
concretized in a local, more understandable context. This local
perspective could be called ‘sub global assessment’ and is aimed to
translate the general terms into a more local context (Berg, 2013,
Interview).

New urbanism is a good example of green city planning that favours
a densely built-up environment and reduced dependency on cars. It
promotes walkable neighbourhoods and a more classic urban
structure, with mixed-use areas and good public transportation. It
also incorporates elements of green structures and sustainable
development (CNU, 2011). A good example of an area that can be
described as New Urbanism is Hammarby Sjöstad in Stockholm,
which was developed on an old harbour area in the 1990s and 2000s
(City of Stockholm, 2011).

Four categories of ecosystem services according to TEEB
1. The provisioning services: ‘The ecosystem that describes the material or
energy output from
ecosystems’.
2. Regulating services: ‘the services that ecosystems provide by regulating the
quality of air and soil or providing flood and disease control, etc.’
3. Habitat or supporting services: ‘these services underpin almost all other
services. Ecosystems provide living spaces for plants or animals: they also
maintain a diversity of plants and animals’.
4. Cultural services: ‘these include the non-material benefits people obtain
from contact with ecosystems. They include aesthetic, spiritual and
psychological benefits’.

Figure 2 Jarlaberg, Photo: H. Westin

2.2 Ecosystem services
According to The Swedish Environmental Protection Agency
(SEPA) and The Economics of Ecosystems and Biodiversity
(TEEB), an ecosystem service is; ‘the direct and indirect

(TEEB, 2011: 3-4)
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Table 1. Ecosystem services. Processed for this report. Source: SEPA, 2012.

Section
Provisioning services

Class
Food from land organisms
Food from fresh water organisms
Food from marine organisms
Drinking water
Non-drinkable water
Fibre raw materials
Ornamental resources
Genetic resources
Biochemical resources
Bio energy from plants
Bio energy from animals

Regulating services

Bioremediation
Dilution, capturing and recirculation
Atmospheric regulation
Fluvial flow regulation
Regulation of material flows
Soil quality regulation
Maintenance of life cycles, protection
of habitats and gene pools
Biological control of pests

Cultural services

Cultural and nature heritage
Possibility for recreational activities
Resource for research and education
Aesthetic values
Health

Habitat and supporting services

Primary production
Biogeochemical cycles
Soil creation
Biodiversity
Ecological interaction
Habitats
Stability and resilience of ecosystems

Different dimensions of ecosystem services
An ecosystem can be identified in different dimensions, both in
natural and artificial ecosystems. Most of the natural ecosystems are
in one sense already affected by humans, especially in the urban
areas. According to Ernstson (2013), the benefits of biophysical
processes should not be seen as something that exists ‘out there’.
These processes are rather constructed through social and political
processes than shaped as something naturally in the environment.
The biophysical processes as social and political processes are not
only judicious to the land-use decisions or management of
ecosystem services, but also, according to socioeconomic hierarchy,
to decide who in the urban landscape should gain from the services
(Ernstson, 2013).
In an urban landscape the ecosystem can be found in both the
‘green’ and the ‘blue’ areas (Bolund & Hunhammar, 1999; Ernstson,
2013) as street plantations, parks, lawns, urban forests, lakes, seas
and streams. By introducing different ecosystems, such as parks in
urban areas, air pollution and noise problems can decline, which
benefits human health and provides opportunities for recreation
(Ibid, 1999). Nevertheless, this implementation of ecosystem
services seems to benefit at different scales in urban areas. For
example sparsely planted trees seem to benefit the population more
on a local scale and larger greener areas for recreation benefit more
on a greater city-scale (Ernstson, 2013).
Direct and indirect benefits from ecosystem services
An ecosystem service can be divided into direct and indirect
benefits, meaning that they in one sense can provide direct gains
and/or indirectly uphold or regulate gains. These direct and indirect
contributions are contained in the definition of ecosystem services,
which means that ecosystem services affect human well-being
6

directly or indirectly. In ecological research the concept of
ecosystems does not lead to a strict separation of nature and humans
into different structures, processes and functions. The main focus of
the concept of ecosystem services is to visualize the connections
between nature and human well-being. At the same time this direct
and indirect drives can be negative. A direct indicator can be a
habitat loss or loss of biodiversity in the landscape and an indirect
indicator can be larger social changes such as demographical
changes (Naturvårdsverket, 2012a).

In a marine area, ecosystem services such as recreation and tourism,
food, nature and cultural heritage, biodiversity and energy are
common. The ocean can also break down environmental toxin
within the sediment at marine benthic, which provide cleaner water
to the humans and regulate the climate in both a local and global
scale (Naturvårdsverket, 2012a.).
The cultural ecosystem services in the marine area could be the
aesthetical attribute, the possibilities to take a swim or other
possessions that provide human well-being. The cultural ecosystem
services can also provide education and research. The ecosystem
services related to the marine areas are generally affected negatively
from increased environmental toxin, fishing, exploitation, noise and
propitiation of new species (Ibid, 2012a.).

How to evaluate the ecosystem services
An ecosystem service according to The Swedish Environmental
Protection Agency (SEPA) is to be valued through an
anthropocentric perspective, i.e. ecosystem services evaluates to the
extent it contributes to human well-being. Another way to evaluate
ecosystem services is through economic estimations. This estimation
can be made by analysing human decisions, behaviours or by
surveys about the ecosystem service values. An important notion to
point out in this national economic approach is that every value is
not something that can be bought or sold on a market. For an
example, a protection of a nature reserve can generate an
economical win though increased recreation within the area
(Naturvårdsverket, 2012a.). According to TEEB, more often than
not, the nature values become ‘invisible’ when it comes to decisionmaking. By good evaluation of the ecosystem services more values
can be visible for the politicians and the planners (TEEB,
2010).

Another NEO that is relevant in this report is; A good built
environment. In a good built environment the ecosystem services are
identified within the built up environment in green or blue areas,
containing flora and animals. Within this ecosystem service the
surroundings, like villa gardens, parks, plantation on the roofs and
on the walls are mostly important. Also the artificial water streams
and water ponds can provide the good build environment with
ecosystem services (Ibid, 2012a.).
One example of ecosystem services in urban areas is the ability of
green or brown land to filter and
absorb air-transported pollutants from hard surfaces, such as roads.
Another example is the role of
vegetation in cleaning the air from carbon and particles in urban
areas (Ibid, 2012a.).

Ecosystem services in Nacka
Since large parts of the Municipality of Nacka are located in a
marine area the NEO; A Balanced Marine Environment, Flourishing
Coastal Areas and Archipelagos; must be taken into consideration.
7

Nature and recreational values in Nacka
Nacka Municipality has a classification of nature values that consists
of three classes; class 1, class 2 and class 3. Class 1 are values of
national interest, class 2 are values of regional interest and class 3
are values of municipal interest. Class 2 and 3 values are spread out
in the municipality, but class 1 values are only represented in
Nyckelviken, where the value is broad-leaved deciduous forest. The
most common type of forest in Nacka is the Pine forest, where 58
areas are classified with class 2, and 80 areas with class 3 (Nacka
Municipality, 2011b).
In the studied areas there are two nature reserves, Nyckelviken and
Nacka Nature Reserve, where there are several key habitats both
within and outside the areas (Skogsstyrelsen, 2013). Ryssbergen is
planned to become a nature reserve in 2014 (Nacka Municipality,
2011c). A threatened nature type in Nacka is the natural pasture
lands, which are very few and the ones that exist are endangered to
overgrow (Nacka Municipality, 2011b).

Figure 3 Nacka Strand, Photo: H. Westin

2.3 Green spaces and health
According to international studies, health and green spaces are
connected, and it has been shown that green areas have positive
health effects on humans (Nielsen & Hansen, 2007; Van den Berg et
al., 2010). The population in urban areas worldwide is increasing
resulting in a higher number of people that must share the green
spaces (Peschardt et al., 2012). In many cases increased urbanization
also decreases green spaces and increases the distance to them (Van
den Berg et al., 2010). Low levels of natural environments can have
negative effects on human health with consequences such as
lifestyle diseases, for example heart disease, stress and obesity
(Peschardt et al., 2012). Today in society our lifestyle does not make
the problem easier as it is often characterized by sedentary jobs and
activities, and obesity is becoming a problem which increases the
importance of green areas (Naturvårdsverket, 2006).

The recreational values are divided into 4 different classes, where
class 1 are national values, class 2 are regional values, class 3 are
municipal values and class 4 are local values. The most common
type of recreational value in Nacka is experience values, and Nacka
Municipality has categorized 10 types of recreational values. These
are the following: untouched and enchanting environments, forest
impressions, lookout-points and open landscapes, diverseness and
nature pedagogy, cultural history and living rural areas, activity and
challenges, service and socializing, green areas in urban structures,
walking paths in urban structures and board walks and closeness to
water (Nacka Municipality, 2011b).
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The Swedish National Institute of Public Health conducted a study
where the result show that green areas in general, as well as
spending time in these areas contributes to positive effects for the
health and creates well-being. They have several positive effects on
physical health as green areas enable people to exercise and practice
other activities, while also contributing to mental health. The
closeness to green areas is important and can increase recreation and
the use of nature (Statens Folkhälsoinstitut, 2009). For example the
closeness to green areas and spending time in nature can generally
be preventive and make people relax and lessens the feeling of stress
(Ibid, 2009; Nielsen & Hansen, 2007). Also when people are facing
stress nature has the effect of calming them down and makes them
relaxed (van den Berg et al., 2010). Research also shows that visits
to green spaces are connected to the distance reaching those
(Nielsen & Hansen, 2007). Green areas are not solely important
when spending time outdoors, as research has shown that green
areas are also important when staying inside. As we are facing
global warming, the temperature will increase. For people that are
sensitive to a warm climate, green spaces can work as a climate
regulator to lower the temperature in urban areas. Green spaces can
clean the air through reducing emissions (Statens Folkhälsoinstitut,
2009).

The concept of ecological infrastructure refers to the connection of
ecological areas consisting of different landscapes with varied
characteristics working as a network system. The different types of
landscapes could for example consist of natural forest or wetlands.
Both natural and ecological processes can be maintained if the
ecological areas are connected and ecological infrastructure
incorporate. Ecological infrastructure consists of three elements
which are patch, corridor and matrix. The ecological patches are
important for the ecological function in the landscape and can for
example be characterized by urban parks, green land, forest or
wetland. These areas function as recreational areas and habitats for
animals and vegetation. Corridors are the part in the landscape with
the function of connecting ecological patches. Their function is
important due to the increased exploitation of landscapes which
have impacts on the ecological land, shrinking it which in turn leads
to increased isolation of animals and vegetation. Matrix works as
nodes where animals and people can move (Yuan & Han Ru, 2011).
Furthermore, the matrix area contains of streets and buildings
(Vergnes et. al., 2012).
In the Stockholm region there is today ten green wedges existing in
the landscape. The landscape in the Municipality of Nacka is
characterized by large green areas including two of the green
wedges in Stockholm, namely the Nacka-Värmdökilen and
Tyrestakilen (Nacka Municipality, 2011d.). Many of these green
areas are known for high quality in both ecological and recreational
regards (Swärd, 2013, Interview). For the Stockholm region green
wedges are of importance and their purpose is multifunctional. One
major function of the green wedges is that they enable opportunities
for species of both flora and fauna to spread through the landscape
uninterrupted (Nacka Municipality, 2011d.). According to the
Regional development plan, maintaining a green structure is of

2.4 Ecological Infrastructure and Green Wedges
Many urban areas are facing fragmentation in the landscape which
threatens biodiversity and the spreading of species. Furthermore,
fragmentation may decrease the connectivity within ecosystems as
well as alter the landscape. To avoid a decline in biodiversity green
corridors can maintain the diversity and lessen the fragmentation in
green areas (Vergnes et al., 2012).

9

importance to the Stockholm region. There is a strong will to
maintain green structure and green wedges and develop them as well
as to make them accessible for the inhabitants in the region.
Furthermore, the intention is to avoid barriers and enable humans
and animals to move in the area and thereby maintain the green
wedges as coherent areas. The attributes of the wedges are that they
have a coherent structure which connects nature and green areas to
the built environment and provide opportunities for recreation,
biodiversity and ecosystem services. Today there is no law or
regulation regarding the wedges in Stockholm
(Regionplanekontoret, 2010).

Biodiversity is valuable and some species are threatened by
extinction due to degradation of the landscape quality and
biodiversity (Selman, 1999). Urban areas could be characterized by
high levels of biodiversity and it is possible to find rare species
there. Increased urbanization and exploitation may pose a threat to
the biodiversity in urban areas. Measures that help maintain
biodiversity are therefore important (Farinha-Marques et al., 2011).
From a planning perspective, management of biodiversity in urban
areas can benefit from implementation of a green infrastructure.
This may include protection of natural open spaces as well as
development of green corridors (Hostetler et al., 2011).

2.5 Importance of Biodiversity

Maintaining biodiversity can be regarded as a public interest. Loss
of biodiversity may have negative effects on ecological functions,
landscapes and ecosystems as well as resources such as food
supplies, recreational opportunities, medicines and energy. Some of
the challenges in maintaining high levels of biodiversity are closely
linked to the issue of climate change since a changing climate will
impact the living conditions of species both directly and indirectly
(CBD, 2010b.; CBD, 2010c.).

The definition of biodiversity used by the United Nations is
“variability among living organisms from all sources including, inter
alia. Terrestrial, marine and other aquatic ecosystems and the
ecological complexes of which they are part: this includes diversity
within species, between species and of ecosystems” (UN, 1992:3).
The importance of biodiversity was highlighted during the United
Nations Conference on Environment and Development in Rio de
Janeiro in 1992. During the conference the Convention on
Biological Diversity was created and many countries worldwide
signed this convention (CBD, 2010a.). The convention is connected
to sustainable development and has three main goals. The first goal
refers to conservation of biodiversity, the second is connected to
sustainability and refers to sustainable use of biodiversity and the
last main goal is to have fair and just sharing of benefits when using
generic resources (UN, 1992).

Studies show that biodiversity is connected to health and well-being
and contributes to good health among humans. By having high
levels of biodiversity humans could for example be protected against
certain diseases (Farinha-Marques, 2011). Furthermore,
physiological health can be improved through high levels of
biodiversity in green areas (Dearborn & Kark, 2009).

10

3. Background

a characteristic that Nacka intends to keep in the future. It is thus a
big challenge to manage and further integrate green planning into
the planning process in a manner that enables future growth without
compromising the environmental qualities found in the municipality
(Eriksson & Rothman, 2012).

3.1 Nacka Municipality
Nacka is situated south-east of Stockholm, and directly connected to
the metropolitan centre. The western parts of the municipality are
seen as suburbs to Stockholm and are mainly densely built up areas.
Nacka consists of the municipal districts of Boo,
Fisksätra/Saltsjöbaden, Sicklaön and Älta. It is the third largest
municipality in Stockholm County. The total land area is about 100
km². The municipality has 91 000 residents, a number that is
constantly growing (Nacka Municipality, 2011a.). It is also
projected that the population will grow about 34.2 percentage and
expected to rise to 120 890 people by 2035 (Svenskt Näringsliv,
2011). Such rapid growth will affect and challenge the municipality
in its ambitions to become sustainable.
As one of Sweden’s fastest growing municipalities, Nacka has a
clear vision of becoming a more urban and dense municipality.
Today Nacka is in many ways characterized by the urban sprawl
trend and large nature areas. In the future the vision is to achieve a
more sustainable and urban municipality, with a focus on the
western parts which borders to central Stockholm (Nacka
Municipality, 2012a.). This vision will put a lot of pressure on
Nacka to plan for new big developments in both housing and
workplaces. While this will create more opportunities for people to
live and work in Nacka, it will also put an increased pressure on the
nature and ecosystems in the municipality. Today Nacka is a very
green municipality, and has among others adopted the Green
Structure Program, characterized by large nature reserves with
important ecosystem as well as recreational values, regardless of the
closeness to urban Stockholm (Nacka Municipality, 2011b.). This is

Figure 4 Nacka Strand, Photo: H. Westin

In the Regional development plan for Stockholm (RUFS) the overall
environmental goals are that everyone living in Stockholm should
live close to nature, and that valuable cultural, environmental and
recreational environments are to be protected and developed
(Regionplanekontoret, 2010). It is especially important to consider
the larger natural areas and the connection between them (Nacka
Municipality, 2011b.). The National Board of Housing - Building
11

and Planning, recommends that no one shall have more than 300
meters to access green areas from their homes, as research has
shown that this is the length that most people are willing to walk to
use a green area on a daily basis (Boverket, 2007).

3.2 Case study areas
The two studied areas located in Nacka Municipality, Boo (map 1)
and the Sickla Island (map 2), is divided into four case study areas,
namely south-eastern Boo in central Nacka and
Henriksdal/Kvarnholmen, Nacka Strand/Ryssbergen and
Alphyddan/Kyrkviken all situated on the Sickla Island.

The overall vision for Nacka is to plan for sustainable development.
To achieve this Nacka has to plan for economic, social and
environmental sustainability (Swärd, 2013, interview). In the case of
Nacka, planning for environmental sustainability is to build a denser
urban community. This will give support for more public
infrastructure and claim less land, therefore allowing a large growth
without having to build in green areas. To maintain biodiversity it is
crucial to have a good mix of both build-up land and green areas
(Nacka Municipality, 2012a.).

Boo

Nacka has set up several goals to work with the environmental
issues in the municipality. A big part of achieving sustainability is to
preserve and protect water and nature areas that are important for
both biodiversity and recreation. An important part of this is to
preserve and create corridors between different green areas, which
are beneficial for the vision claiming that everyone should have an
easy access to nature. This would also benefit biodiversity as well as
ecosystems. Especially since Nacka is expected to grow rapidly the
coming years and a lot of new housing is planned, this will be a
crucial part in ensuring the ecosystem services within the
municipality. Nacka plans to increase the access to nature and
beaches for the public, so more people will have the possibility to
visit and enjoy these areas. It is also a great challenge to make the
natural landscape more available and preserve the values, the flora
and fauna at the same time (Nacka Municipality, 2012a.).

Figure 5 Study area, Boo. Basemap: Lantmäteriet 2013. Processed by T. Magnusson

South-eastern Boo
South-eastern Boo is a rift valley where tree-covered hills and
narrow valleys running from southwest to northeast. Outcrops and
thin soils are common in the uppermost reaches. In the valleys finegrained soils of varying thickness dominate, which give the soil poor
12

Planned development
The changed use of housing in the area has highlighted the need for
better solutions for water and sanitation, communication and
service. In order to direct the future development of the area, Nacka
Municipality has developed a detailed plan on a program level. The
plan was adopted by the municipal board in March 2012. Work on
detail plans for a number of sub-areas has been initiated or will be
started during the coming years. For south-eastern Boo there are
plans for an increase of 200-300 houses. The area will become both
denser and more varied by constructing new apartment buildings,
row houses and villas. New and existing buildings will be connected
to the municipal water and wastewater networks. New preschools
and schools are to be built, roads are to be improved and public
transportation, shopping and services expanded. The development is
to take place while preserving the character of the area with
proximity to water and peaceful spaces. Use of some green areas
will be compensated for by making other green and blue areas more
accessible (Ibid, 2012).

infiltration capacity. To the east the area borders Baggensfjärden.
Parts of the land close to the shore-land are partly covered with
dense vegetation. North of the water are areas of privately owned
villas, many with large gardens. Narrow roads that traverse the area
contribute to the rural atmosphere. The structure with large gardens
and surrounding deciduous trees gives the area a green and park-like
character. The impression is however partly misleading since a big
part of the land is privately owned, hence public parks and large
green areas are lacking. Natural values have been found to include
populations of broadleaved trees of local value as well as key
habitats, where some are considered to be of regional value. Also
north of Värmdöleden is a small wetland area. The highway
Värmdöleden (road 222) runs in east-western direction and acts as a
barrier separating south-eastern Boo from the Nacka-Värmdö green
wedge. The dense traffic on the road is also a substantial source of
noise. Dalkarlsängen, more to the southwest, is an old dump where
soil remediation measures are likely to be required.
(Ekologigruppen, 2009)
The existence of old trees and dead wood in certain areas are of
importance to biodiversity and a number of red-listed species. Also
parts of the seabed in Baggensfjärden have been listed as valuable.
Sites of recreational value include green fields used for sports and
festival activities, a beach area and a public playground. In spite of
the relative proximity to water and the general green character of the
area, the use of shores and green areas for recreational purposes is
limited. Private land estates and vegetation conditions form barriers
that contribute to this. Cultural values include graves dating from the
Bronze Age as well as mansions and houses reflecting different time
periods and activities in the history of the area (WSP, 2012).

13

Sickla Island

century houses on Västra Finnbodavägen. A large part of the area is
of national cultural interest due to its historical importance for
shipping. Relics of antiquity, some dating back to the Viking Age,
have been found in a number of locations. Kvarnholmsvägen that
connects Henriksdal, Finnboda and Kvarnholmen to Värmdöleden
has a high traffic load, which causes noise problems. The area is
well supplied with public transportation through a network of buses,
local train (Saltsjöbanan) and commuter boats to central Stockholm
and Lidingö (Nacka Municipality, 2012b.).
Planned development
In spite of the central location and proximity to water Nacka
Municipality describes Henriksdal and Kvarnholmen as somewhat
neglected areas, with few opportunities for social and commercial
activities. The comparison is made with the distinct profiled
Hammarby Sjöstad area, which has been developed by the City of
Stockholm situated slightly further to the south. Nacka Municipality
has initiated development of a detailed plan on program level for
part of the area (Henriksdal). The plan program seeks to find
opportunities of developing houses and commercial buildings that
will give a denser and more varied urban environment as laid out in
the comprehensive plan. The intention is also to strengthen
Henriksdal’s function as a gateway to Nacka (Nacka Municipality,
2012c.).

Figure 6 Study area, Sickla. Basemap: Lantmäteriet 2013. Processed by T. Magnusson

Henriksdal/Kvarnholmen
Henriksdal, Finnboda and Kvarnholmen are areas situated in the
north-west part of Sickla Island in north-west Nacka. Henriksdal is
largely a built up area with complex topology and mainly small
green spaces which provides natural and recreational values. The
green areas are connected to the Nacka-Värmdö regional green
wedge via a pine forest east of Henriksberg. Boardwalks and
footpaths give access to the waterside, viewpoints and recreational
spots. Henriksdalsberget has building objects that are considered
characteristic landmarks and part of the cultural environment. Other
buildings have designs typical of their time, for example turn of the

Nacka Strand/Ryssbergen
Nacka Strand and Ryssbergen are part of the north-west of the
Sickla Island. These areas are located between Saltsjön in the north
and Värmdöleden in the south. The area is part of a rift valley with
steep slopes and hilly terrain. While Nacka Strand is largely built up,
Ryssbergen is a green area with mainly pine forest and virgin forest
that is loosely linked to the Nacka-Värmdö green wedge. Vikdalen
14

Alphyddan/Kyrkviken
Alphyddan and Kyrkviken are located on the western part of the
Sickla Island. Alphyddan is a rather small residential area situated
between Värmdöleden and Värmdövägen that was built in the
1960’s. The area has a hilly structure with outcrops and small
surrounding wooded areas. South of Alphyddan and Värmdövägen
is the shopping area Sickla Köpkvarter and further to the east
Kyrkviken, a small bay in lake Järlasjön. The area includes some
former industry premises, a number of villas, and further to the
south, buildings for sports activities, offices and a preschool. Green
areas and recreational spots are few. A green area exists south of
Värmdövägen, but the surrounding traffic limits its use for
recreational purposes. The road Järlaleden partly acts as a barrier to
the Kyrkviken waterside. Walking and cycling can however take
place along a walking and cycling path that runs next to Järlaleden.
Alphyddan and Kyrkviken are part of an area between the ErstaTyresta and Nacka-Värmdö regional green wedges. The physical
linkages of local green space to these wedges are however weak.
Within the two areas some objects have been found to be of local
cultural value. This includes buildings that are a part of the Nacka
station along Saltsjöbanan, and also entire building environments
typical of their time or usage (Nacka Municipality, 2012e.).

is an area of smaller houses between Nacka Strand and Ryssbergen.
In the early 20th century Nacka Strand was a rural area with summer
houses for the bourgeoisie. Early on in the century the area
developed into a centre for mechanical industry. During the 1980's
and 90's use of buildings and land again changed as Nacka Strand
was turned into a large scale office area. Due to its historical
importance for shipping Nacka Strand is part of a wider area of
national cultural interest. A number of buildings still reflect the
earlier industrial activities. Both on land and in the adjacent water
relics of antiquity have been found. The green areas in Ryssbergen
are used for walks and leisure activities, and hold some key habitats.
Access to the waterside, small marinas and viewpoints also provide
recreational value. There are elementary schools and a number of
senior high schools in Nacka Strand. Several restaurants and a
number of smaller service facilities exist in the area. Supermarkets
and retail stores are located in the shopping mall Nacka Forum
situated south of Värmdöleden. Public transportations include
commuter bus lines, city bus lines and a commuter boat line.
Walking and cycling paths intersect the area. Traffic noise caused by
traffic on Värmdöleden is a problem in the southern and more
elevated parts of the area (Nacka Municipality, 2012d).
Planned development
At present there are about 300 apartments and about 4000
workplaces in Nacka Strand. A detailed plan program to explore
possibilities of making Nacka Strand a denser and more vibrant
urban area has been initiated. Proposed development includes new
houses and more flexible offices and workplaces. The program has
set specific sustainable objectives that the work will focus on. These
objectives deal with creation of meeting places, efficient use of
resources, handling of storm water, and proximity to green areas
(Ibid, 2012d.).

Planned development
Public transportation includes bus lines and the local train
Saltsjöbanan. Shops and commercial activities are centred around
Sickla Köpkvarter and schools and facilities for sports activities
exist in the area (Ibid, 2012e.). The Nacka Municipality
comprehensive plan states that the Kyrkviken area is well suited for
a more dense housing. An increase by approximately 700 new
houses is therefore suggested until 2020. An increase by 3000
workplaces is also planned for and a second phase of development
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may add another 200 houses and 2500 workplaces until 2030. Noise
and poor air quality related to traffic are seen as potential obstacles
to the expansion (Ibid, 2012e).

legislation it is the municipalities matters to plan the use of land and
water (Ibid, 2010 1ch. 2§).
In the second chapter of PBA, It is stated that a plan should be
considered in the public and private interests in the municipality
(Ibid, 2010 2ch. 1§). The consideration shall also consider that land
and water areas are used from best endeavours, according to quality,
location and need. By deference to these preferences a good
economic administration can be achieved (Ibid, 2010 2ch. 2§).

3.3 Legal conditions and goals for
environmental planning
Land, water, biological diversity, functioning ecosystems, buildings
and human-made features such as infrastructures and facilities are
basic resources for human existence and prosperity. During planning
and development it is important that proper care is taken to maintain
and manage these resources in a sustainable way. If proper care is
not taken, negative consequences such as depletion of resources or
irreversible change to the environment might happen. Therefore
every locally mandated authority has a pivotal role to play to
preserve, conserve and restore; as well as to protect and develop the
resources and environment of human settlements. At a municipal
level this has to be carried out to satisfy the physical, social,
economic, and cultural needs, as well as other needs of communities
on a sustainable basis. In planning it is essential to be conscious of
the environmental systems and their negative or positive feedback
effects concerning both the natural and the built environment
(Selman, 1999).

Within this law a consideration shall be taken into account towards
nature and cultural values, environment and climate aspects both on
a local and a regional level, to encourage aesthetic building design,
green areas and good communication. Through a socio-economic
perspective the society shall create areas for all inhabitants, but also
achieve a long-term use of land, water, energy and raw material and
achieve good environmental conditions in general. In addition to this
a sustainable economic growth and an effective competitions shall
occur (Ibid, 2010 2ch. 3§). The law also regulate appropriate land
and water use with consideration to;
1. “the health of the inhabitants and others;
2. the soil, rock and water conditions;
3. the opportunities for providing traffic facilities, water
supply facilities, sewerage facilities and other community
services; and
4. the opportunities for preventing water, air and noise
pollution” (Boverket, 2006 p.13).

Planning and Building Act
According to the first chapter in the Planning and Building Act
(PBA), the aim of the law shall be to work as a regulatory
framework for provisions concerning planning rules for land, water
and building environment. These provisions shall also consider
individuals freedom, equality within the society, good quality of life
and sustainable environments for the present humans and for
generations to come (SFS, 2010 1ch. 1§). According to the

To provide energy demands and energy effective houses, the
buildings location shall encourage and considerate to appropriate
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energy supply and energy conservation (SFS, 2010 2ch. 5§).
Considerations shall also be made by connect buildings to streets,
squares, parks and other green areas, locations for exercise and
recreation (Ibid, 2010 2ch. 7§).

The location of the operation or action is also regulated. Land and
water areas shall be chosen suitable to the purpose of the use, to
minimise damage for human health and environment (SEC
1998:808 6§).

Environmental Code
According to the first chapter in the Swedish Environmental Code
Objectives and Area of Application of the Environmental Code, the
law shall be applied to guarantee:

In the third chapter Basic Provisions Concerning the Management of
Land and Water Areas, it is mentioned that land and water areas
shall be used wisely, according to preferences as quality, location
and needs. Furthermore, uses that contribute to economic
administration shall be prioritised according to the legislation (Ibid,
1998 3ch. 1§).

1. “Human health and the environment are protected against
damage and inconvenience, whether caused by pollutants or
other impacts;
2. Valuable natural and cultural environments are protected
and preserved;
3. Biological diversity is preserved;
4. The use of land, water and the physical environment in
general is such as to secure a long term good management in
ecological, social, cultural and economic terms; and
5. Reuse and recycling, as well as other management of
materials, raw materials and energy are encouraged with a
view to establishing and maintaining natural cycles.”
(Boverket, 2006 p.15)

In the fourth chapter Special Provisions Concerning Land and
Water Management in Certain Areas, it is said that within special
areas, tourism and outdoor recreation shall have special
consideration when the area is exploited or when the environment is
changed in any other way. One of these special areas is the coastal
areas in Södermanland (Ibid, 1998 4ch. 2§).
In the fifth chapter Environmental Quality Standards and
Environmental Quality Administration there is a description about
regulations on environmental quality. According to the law the
Swedish government have the possibility to regulate the quality on
land, water, air or other important environmental values to protect
human health and the environment in general. These environmental
quality standards are a directive from the European Union and the
authorities and the municipality have the responsibility to see that
the standards are followed (Ibid, 1998 5ch. 1-3§).

In the second chapter about General rules of consideration, etc. it is
said that all actors that are about to conduct a certain operation or
take actions in protection measures, prevent or hinder an operation
that will harm human well-being or environment (SFS, 1998 2ch.
3§).

In the seventh chapter of the environmental code the regulations
about protection of areas are described. Current regulations in this
report are;
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Environmental quality standards
In the Swedish environmental policy there are three kinds of
Environmental Quality Standards (EQS). The first, the legislated
norm called Environmental Quality Norms (EQN) should be seen as
an alarm bell and prevent a plan or project that hamper the
legislation. In a Swedish context these are standards for nitrous
oxides, sulphur dioxide, ozone and particles, as PM10 in the air and
noise reducing (Emmelin & Lerman, 2008).The second kind of
quality standard is the Guiding Threshold Value, which does not
own the same legislation right as the EQN. These thresholds shall
not been seen as goals to achieve a good environmental quality,
since they are not correlated with an approved level of pollution
(Ibid, 2008).The third kind of EQS is the softest standards called
National Environmental Objectives (NEO) (Ibid 2008). In Sweden
there are sixteen different Environmental objectives (see 2.2)
describing how the environmental goals shall be achieved with help
from the objectives (Naturvårdsverket, 2013). The objectives one by
one does not have the power to interfere in a program or a plan, but
can together and with other standards influence the decision making
(Emmelin & Lerman, 2008).

1. Nature reserve: The county administration board or the
municipality can proclaim a land or water a nature reserve, when the
biodiversity, important nature environments or outdoor recreation
are threatened. Also an area that are needed to protect, restore or
recreate important environment or special species (Ibid, 1998 7ch.
4§). However, the county administration board and the municipality
can revoke a decision about nature reserve or give dispense if there
is any need for it.
2. Habitat Protection Area: The government can protect small land
and water areas with special life conditions for threatened flora and
fauna. Also the authorities and the municipality can in some cases
establish a protection for the habitats. In a habitat protected area it is
not allowed to engage activities or actions that can damage the
nature within the area. Thus in some cases a dispensation can be
allowed (Ibid, 1998 7ch. 11§).
3. Shore protection area: This coastal protection shall be
implemented in both land and water areas with the range of 100
meter from the coastline. In some special cases the county
administration board can enlarge the area of protection to 300
meters. The coastal protection includes the sea, lakes and streams.
The aim of the coastal protection is in a long-term perspective, to
secure every Right of public Access to use the coastal area and
secure good life conditions for flora and fauna both in the water and
on land (Ibid 1998 7ch. 13-14§). Both the County Administration
Board and the municipality can revoke the decision of coastal
protection areas or give dispense to exploitation within the area
(Ibid, 1998 7ch. 18-18b§).

Figure 7 Boo bay area. Photo: H. Westin

18

4. Methodology

therefore a scientific compliment to criticize the concept of
ecosystem services.

Scientific research is often discussed in terms of either quantitative
or qualitative procedures, but this strict distinction is often both
arbitrary and unfavourable. Derek Layder (1998) advocates for a
multi-strategy approach where different sources and techniques for
data collection are combined. As he argues, the researcher should
not be restrained by traditional methodological procedures but
instead be creative in finding the method best suited for the actual
research problem (Ibid, 1998).

4.2 Survey
Green spaces have become increasingly important in urban areas
since they provide places for recreation and social interaction
(Naturvårdsverket, 2012b.). Therefore, a focus in this study has been
to understand how the residents in Nacka Municipality use the green
areas nearby their homes. Many important ecosystem services have
already been identified in the municipality, but since the cultural
services may be more difficult to observe we felt that interviews
with residents could contribute valuable knowledge.

Since the aim of this report is to identify, analyse and evaluate
different ecosystem services in Nacka, several sources of
information have been needed. In conformity with Layder (1998) a
combination of different techniques has been used to ensure that the
research questions are approached from different angles. The
techniques we have used for this study are a literature review,
interviews with experts and residents, GIS-analysis and a Causal
loop diagram (CLD) construction. All of these approaches are
described more in detail in this part.

To be able to interpret our data both quantitatively and qualitatively
we decided to use a survey with semi-structured questions (Bryman,
2008) for the interviews with the residents. In this way we got
similar answers that are easy to translate into statistics, but without
limiting the residents in what they could answer. The residents were
also asked to mark out places on a map so we easily could translate
the data into spatial data in GIS later on. To get several sources of
information and a three dimensional view, the interviews with
residents were also combined with information from one expert and
one local politician. The aim was to compare different opinions and
determine possible contradictions in how stakeholders want to use
the land.

4.1 Literature review
This first section of introduction, background and theoretical
background are based on a literature review, focusing on ecosystem
services and sustainable development. The review has been made by
screening the research-field as well as governmental, regional and
local publications - with the attempt to find implications adaptable at
every societal scale. One problem with the literature was that most
of the publications from TEEB and SEPA introduce a quite general
approach to the concept of ecosystem services, without
problematizing or criticizing it. The articles used in the report are

Constructing questions
There are two different kinds of query methods; informant survey
and respondent survey (Esaiasson et al., 2003). The survey of the
inhabitants’ opinions and values were of the latter kind. Then it is
possible to divide the questionnaire surveys into oral interviews and
written surveys. A combination of the two mentioned questionnaire
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Data collection
The goal with the interviews was not to acquire statistically
significant results, but to describe how people perceive and utilize
nature (ecosystem services). In the beginning of the survey we made
a field trip to observe directly which places we could choose to
perform our interviews with inhabitants. We decided to divide the
areas of interest, Sickla and Boo into smaller parts, namely; Sickla:
Kvarnholmen, Henriksdal, Alphyddan, Ryssviken and Nacka Strand
and in Boo: North, Middle and South of Boo. The number of
interviewers was sixteen with two people for each of the former
areas, collecting data during three days. During the performance of
the interviews all the groups tried to keep the variation of ages,
gender and place. The interview collection consisted of 71
inhabitants. In the results section we used the answers to calculate
how popular certain areas were, based on the percentage of positive
answers per area. Since the respondents could point out several
areas, we had to use percentage of the answers. For example an area
could be pointed out by 12 of 48 answers, which in that case would
mean that 25 percent of the answers identified a certain area as
positive (12/48=0.25).

surveys was used when asking the inhabitants. According to
Esaiasson et al. (2003) it is important to consider several factors
when deciding which query method to choose. In this project some
important factors that were taken into consideration are how many
persons we would interview, what response rate we wanted and how
many questions the survey would consist of.
When it comes to the design of the questionnaire, it has only been
partially important since the inhabitants only would see a small part
of it. The instructions for each question have been carefully written,
not for the respondents but for the interviewers. This was to secure
that all the interviewers would conduct the survey in the same way.
To give the impression that the questionnaire was well thought
through, time was spent on putting the questions in a reasonable
order. We have mainly consulted textbooks and tried our questions
in a ‘test pilot’ on people who do not work with the survey
(Dahmström, 2005).
The concept ecosystem service is quite complicated and therefore
we have tried to translate difficult concepts into understandable
questions and when examples of ecosystem services were needed,
they were named in a way the respondents should understand. To
take one example; the value called clean air in the survey could be
an ecosystem service called atmospheric regulation. The
respondents were asked to mark out their five most important nature
values from a list of eleven values, see Appendix I.

In addition to the residents of Nacka Municipality two interviews
were made, one with an expert and one with a local politician.
Attempts were made to interview other officials and experts as well,
but they were unsuccessful. The two respondents were;
1) Håkan Berg, lecturer at the Department of Physical Geography
and Quaternary Geology, Stockholm University, ecosystem services
expert.
2) Majvie Swärd, Commissioner of the Opposition party (Social
Democrat), Nacka Municipality.

The number of interviewed experts and politicians were much fewer
than the inhabitants - in this project only two. This query method is
more of an informant one where we use them as sources in the
project. The questions asked are therefore adapted to the purpose of
the survey and the project.
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perceive their local place by performing ”Participatory GIS” (Dunn,
2007 p. 616), in hope of contributing with new knowledge for the
municipal planning process. The survey introduced earlier was
carried out together with maps showing the two project areas, Sickla
and Boo. The survey participants were then encouraged to mark
areas they like and dislike and where they go and not go within the
geographical areas using a green and red pen. Maps used during the
survey are seen in figures, see Appendix I. The survey then
complemented the map with questions relevant for the GIS analysis.
The results from the survey were then connected to maps showing
different aspects of the natural environment which resulted in
different thematic maps. Some analyses are visualized separately
and not connected to the survey results. The different analyses are
explained below. Note that all maps are attached in the Appendix.

Sources of error
One of the errors that may have affected our survey are sampling
errors. For this survey a method called “on the town- interviews” (på
stan-intervjuer) has been used. The big disadvantage with this
method is that you can never know if the selected respondents had
the probability for being chosen. This is due to the fact that you as
an interviewer are choosing the respondents in a subjective way.
Other factors as weather conditions and day of data collection could
contribute to errors. Another error could be errors with reliability
and validity, which can be caused by four factors; the first, problem
with measurement. In this case the measurement is a questionnaire,
which could lead to both prestige bias and ignorance among the
answers. This can affect the projects validity. The second error is
measurement method. Since the interviews were performed by
different people, with different approaches and descriptions of the
questions, the result could be affected by errors of measurement
methods. The third error is the interview effect. In one way it
collaborate with the former error, but also use of tone, facial
expression and dress could affect the respondents. The last source of
error is the respondents’ reliability in their answers. Since these
types of questions were not of a sensitive nature the trustworthiness
among the answers can be seen as reliable (Dahmström, 2005).

Noise pollution. These maps contain data given to us from municipal
officials and our survey results. Our analysis was based on a noise
level measurement from 2010 and identifies noise pollution levels
over 45 dBA (which is the lowest level that could affect wildlife, see
Västerbottens Ornitologiska Förening, 2013) within areas that the
municipality has classified as (1) valuable nature, (2) high species
variation and (3) very high species variation. The noise pollution
levels over 45 dBA is also compared to positively perceived areas
according to the respondents in the survey. The negatively perceived
areas are not compared to the noise pollution due to the fact that we
did not get enough answers (on negatively perceived areas) to be
able to make an interesting analysis.

4.3 GIS analysis
We decided on GIS analysis as an appropriate method to be able to
fulfil the objectives of this project. This is partly because Nacka
Municipality has shown an interest in mapping different aspects of
their environment and to visualize the relations between their nature
and inhabitants. A lot of spatial data exists over the geographical
area and it is frequently used in different planning documents
(Nacka Municipality, 2012a; Nacka Municipality, 2011b). Our aim
was to add a detailed study on how the people living in Nacka

Flooding scenarios. This flooding analysis is mainly based on
elevation. A DEM (elevation data) of two meters resolution from
Lantmäteriet (SLU, 2013b) was used together with data on water
bodies (not streams) from Fastighetskartan (1:12500) from SLU’s
21

Geographic Extraction Tool (GET) (SLU, 2013a). The analysis was
performed by coding into a Python script by Annie Jansson (in the
GIS group) and Pontus Hennerdal (post graduate at the Department
of Human geography, Stockholm University). The flooding analyses
were not based on a specific scenario, we chose to have a look at the
effects of one and two meters respectively in accordance with
contemporary research (Bergström, 2012). All water bodies were
lifted x meter higher, and then “smeared out” over the area. By
comparing the results with the original DEM potential risk areas
were identified. Through selecting risk areas that intersect with
current water bodies, the flooded areas were identified. To
strengthen the results, slope, flow direction and connections to
streams was considered manually for each lake. Except for that
manual scrutiny, this analysis has not taken water streams into
consideration. This is mainly due to lack of data, but it should be
added that water streams have more complicated dynamics. This
analysis has neither taken soil quality into consideration which may
affect the water bodies’ spatial expansion. We have chosen not to
consider land uplift, since there is great uncertainty concerning the
time frame of potential sea level rise. The rise of water level may be
dependent of amount of rainfall, which could be calculated through
mapping basins. This however seemed unrealistic within the given
timeframe of this project.

so that the program classified the image as correct as possible. After
the classification we extracted the tree covered parts in ArcGIS and
did a focal statistics to visualize the density of tree cover in the area.
The density was based on classification from a tree covered pixel
and the density of tree covered pixels around it with a radius of 100
meters.
Access to green areas. A network analysis was performed in ArcGIS
to look at accessibility to green areas. The network was built on
vector data from Lantmäteriet, more specifically a shapefile from
Fastighetskartan (resolution 1:12500) with polylines of all roads in
the area (SLU, 2013a). In the analysis we focused on walking
distances, therefore freeways (“motorväg”, in this case only
Värmdöleden) were excluded from the analysis. We kept tunnels
and underpasses, even though they are not ideal walkways there are
examples of them being used as such (for example at Henriksdal). In
the analysis we presumed that average walking speed is 5 km/h,
which also is stated as a standard by Swedish Transport
Administration (Trafikverket, 2002). Through Field Calculator the
approximate walking distance was calculated in minutes for each
segment. Elevation was not taken into consideration in this analysis.
The tool used for analysis is called New service Area, a tool from
the Network Analyst tool set in ArcMap 10. The reference point for
each service area analysis was placed within a residential area with a
catchment radius of 200 meters. The result is presented in polygons
representing five, ten and fifteen minutes walking distance. These
polygons were then compared to areas classified as forest by
Lantmäteriet (SLU, 2013a), our survey results and Nacka
Municipality’s classifications of valuable nature.

Tree coverage. For the tree cover analysis, satellite data (SPOT5)
was downloaded from
Lantmäteriets website (Saccess, 2013). Data was processed in ENVI
4.8 through classifying the image over Nacka in a near-infrared band
combination (due to that different kinds of vegetation are shown
distinctly in near-infrared). Our interest was in tree cover but we
needed to do a full land cover classification with “common” features
that was represented in the area (built up areas, open land and water)

Development of “greenness”. For this analysis, data was
downloaded through United States Geological Survey website (U.S.
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Geological Survey, 2013). The data received was then analysed in
ENVI 4.8 software and ArcGIS 10 through masking, greenness
detection and classification. The final map production took place in
ArcGIS and the complementary diagram was created from the
USGS statistics in Microsoft Excel. We think that the development
of greenness is important to analyse while working with the concept
of ecosystem services and sustainable urban development.

mind, it was of course of great importance how the survey maps
were designed. We decided to make our own maps consisting of
layers from Bing maps (Courtesy of Bing, 2013) and data collected
from Lantmäteriet (SLU, 2013a). We didn’t want to include too
much information in these maps causing confusion for the
participants. Neither did we want too little information, which also
could be confusing. The layers included in these maps were the
built-up environment, roads and green areas. Also, the road names
were included for the participants to be able to navigate easily.
Another considerable aspect is that the analysis is a mix of primary
and secondary sources, meaning that we have to trust the secondary
sources to be correct (Arnberg & Harrie, 2008). For the reader of the
maps it also becomes an issue of trust in that we have handled our
primary sources correctly. We also have to consider that the survey
was carried out by several students split up in groups in in different
areas. Even though we had meetings beforehand to make sure that
everyone would write the answers in the same way, we have to be
aware that the interpretation of the survey results may impact on the
GIS analysis. There is also a risk for an over- or underestimation of
how the participants use the areas that they have marked.

Valuable nature from the municipal and respondent viewpoint.
These maps shows the respondents positively and negatively
perceived areas together with the areas that the municipality has
pointed out as valuable nature. A merge between species variation
and valuable nature was made, exactly the same as in the noise
pollution maps. The only exception was that we chose to include
cultural values as a separate layer (these values were not included at
all in the noise pollution maps).
Considerations of data processing in GIS
One need to consider that there are several positive and negative
aspects of using GIS. Starting with the positive aspects, maps can
easily illustrate and visualise conditions in the environment that
otherwise would be hard to explain in text. They make a
comprehensive impression and can collect and connect different
information in the same picture. By adding data from different time
periods it is also a useful tool to create projections for the future
(Tomlinson, 2007). It is important to remember that maps can be
very convincing material and may therefore be deceiving (Arnberg
& Harrie, 2008). What is shown in maps may influence on how they
are perceived and questions arise from the selection of scale and
generalising the environment, which could affect the outcome of the
survey. Excluding information could mean that important aspects
are forgotten when survey participants highlights areas. With this in

Figure 8 Jarlaberg. Photo: H. Westin
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advantage of being cross-sectorial. This means that variables of
different types or belonging to different subject matters can be
included in the same diagram as long as their interrelations can be
determined.

4.4 System analysis
System Thinking is referred to as mental modelling. It is to define
and confront a problem and its symptoms, as well as communicating
system understanding. System analysis is about understanding
connections and relationships between variables and the
visualisation of the mental model. In System Analysis you find
organisational structure and are able to discover insights into the
organisation of connections between variables. It is about helping to
understand components and feedback relationships. A Causal loop
diagram (CLD) is then constructed as a mental model structure
(Haraldsson, 2005).

One of the limitations of CLDs is that system boundaries are
selected and defined by the person/persons developing the diagram.
If these assumptions are incorrect the conclusions and understanding
conveyed by the CLD will also be incorrect. Partly this problem can
be counteracted by having the CLD reviewed by other persons
knowledgeable of the methodology and the problem to be mapped.
Testing against reference models can also be applied.

A CLD could be used as a tool to communicate and picture what
components form part of a system and how they are causally related.
The incorporation of holistic perspectives in planning requires a
good understanding of how society and the natural environment
interrelate. Interactions are often complex and the effect of changes
difficult to foresee (Haraldsson, 2005).

Good choices of variable names and highlighting of key connections
and feedback loops makes the diagram transparent and easy to
follow. The validity of opposing opinions can then easily be tested
against the conceptual CLD model. Finding the right level of detail
is another difficulty. If the CLD is developed at a too detailed level
the method’s benefit of providing overview of the modelled problem
is lost. Too little detail on the other hand may lead to
oversimplification. CLDs are therefore to be regarded as
simplifications that focus on key connections and behaviours. They
are also “works in progress” rather than fixed models since better
knowledge should lead to the CLD being constantly revised and
improved.

The aim of the CLD in this report is to visualize the dynamic effects
and consequences of including ecosystem services in planning for
Nacka Municipality. Since all three CLD:s are created in order to
support the overall conclusion, they should be analysed in relation to
the results in the rest of the report, not explicit.
How is a CLD created?
The CLD development process starts with a problem or a question.
A stepwise addition of variables and relationships help structuring
the problem and analysing its origins. Individual mental models are
put down on paper and can be discussed, thereby promoting a shared
understanding. By describing the dynamic behaviour of components
effects of future changes can be forecasted. CLDs also have the
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How to read a CLD?
A CLD consists of a set of relevant variables which are linked together
through arrows. The relationship between two variables is represented by the
label of the arrow which could be either positive or negative.
A positive causal link represents a change in the same direction meaning that
if the variable in which the arrow starts decreases, the connected variable also
decreases. If the variable in which the arrow starts instead increases the same
results appear and the connected variable which therefore also increases. For
instance: an increase in births leads to an increased population (Fig 1).
A negative causal link demonstrates a change in the opposite direction
between two variables. If the variable in which the arrow starts decreases the
connected variable increases. If the variable in which the arrow starts instead
increases the connected variable will instead decrease. For instance: an
increase in deaths leads to a decreased population (Fig 1).

Figure 9 a. Nacka Strand. b. Boo bay area. Photo: H. Westin

Fig 1. A simple example of a CLD representing the dynamic change of a
population: more births leads to an increased population, more population
leads to an increased number of deaths, more deaths leads to a decreased
population, a decreased population leads to a decreased number of births.
The left loop marked with an
is a reinforcing loop. A reinforcing loop is
one in which an action produces a result which influences more of the same
action, consequently resulting in growth or decline. For instance: more births
leads to an increased population which leads to more births and so on.
The right loop marked with a
is a balancing loop. A balancing loop is
one in which an action produces a result which influences less of the same
action, consequently resulting in a counter action that keeps the system in
balance. For instance: more population leads to an increased number of deaths
which leads to less population and so on (Haraldsson, 2005).
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5. Results

When conducting the survey all the interviewers were split up in
three different areas in Boo. In this report the results from all parts
of Boo are however merged together, even though there were a few
local patterns. One example is that more people in the southern part
of Boo, compared to the rest of the Boo area, think that access to
valuable cultural environments is important. The values are taken
and renamed from the list of Swedish Environmental Protection
Agency’s report Sammanställd information om Ekosystemtjänster
(Naturvårdsverket, 2012b.)

5.1 Results from the survey
Answers from residents in Boo
The results from interviews with 26 people in the area of Boo are
presented in Figure 10 below. It shows that the most important
environmental value for the inhabitants is clean air. Two other
important values are aesthetic landscape and areas with calm and
tranquillity. Except the three former values, most of the values were
chosen in a quite similar way. Two values that clearly differ from
the others are shade and coolness and access to wild fruit and
berries with only one and two respondents respectively, choosing
those values.

Answers from residents in Sickla
A total of 44 surveys were completed in Sickla (21 in
Henriksdal/Kvarnholmen, 15 in Nacka Strand/Ryssbergen and 9 in
Alphyddan/Kyrkviken). Responses to the question concerning
environmental values have been merged and are presented for the
combined area referred to as Sickla. The most common answers
were clean air, calm and quietness, aesthetic landscape and outdoor
recreation and exercise. In Sickla, as in Boo, there are some values
that do not have a high frequency among the inhabitants. The three
values that stood out were; shade and coolness, access to wild fruit
and berries and conditions for rearing domestic animals.

Note that all the following maps can be found in
higher resolution in Appendix IV-XV.

Figure 10 Popular ecosystem services.
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Popular areas in Boo
The results showed that the most popular area in Boo was the
coastal area in the eastern part. Of all areas pointed out as valuable
by the respondents, 42 percent were situated in the coastal area.
Most common was that the respondents marked the whole coastal
area, which constituted 19 percent of the answers. Many of the
respondents also pointed out specific areas by the coastline as places
of great recreational value. Boobadet (the Boo beach) was pointed
out by 15 percent of the answers as a place of value and Mjölkudden
was also mentioned by 8 percent as an important place for
recreation.

Figure 11 Popular ecosystem services.

5.2 Areas described as important
The survey shows the importance of having green areas nearby, as
many of the respondents stated that they enjoyed the areas close to
them. Many used them every day, for walking and recreation. In
both Boo and Sickla, the most valuable ecosystem service was clean
air. Calm and quietness and the aesthetics of the landscape were also
highly valued. In Sickla people also valued the possibility of
recreation and exercise very highly. Often the most popular areas
were areas close to water. In the Boo area for example, many of the
respondents who lived in the area stated that they valued the small
lakes in the area even though they live close to the Boo coastal area.
Since municipalities in Sweden have planning monopoly, these
results can be of value to Nacka Municipality.

Figure 12 Positive areas. Basemap: Lantmäteriet 2013. Processed by S. Häljestig, A.
Jansson, T. Magnusson
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For the respondents who valued the coastal area as a place for
recreation the majority answered that they use the area for taking a
walk or walking the dog. Many respondents also said that they
appreciate the nice environment and surroundings. For the
respondents who answered that they like to spend time at Boobadet,
half of them said that it was because that they lived close to it. As
with the rest of the coastal area people also used the area for
walking. Boobadet is also the only area in the coastal zone where
people answered that they used it for swimming. Mjölkudden, which
is also a part of the coastal area located north of Boobadet, is mainly
appreciated for its natural values. Only one respondent used the area
for exercise. The other respondents answered that they appreciated
the area for its beautiful environment, natural values and as a good
spot for bird watching.

Other areas that were mentioned as places of recreational value were
Dalkarlsområdet, Källväggsområdet and south Boo in general. The
residents in Boo use Dalkarlsområdet foremost for walks and for
sports activities. Parks in Källväggsområdet are used for walks, but
also two respondents pointed out the area as a good place for
children to play. It is also used for sports activities. In south Boo,
people enjoy the beautiful landscape and three respondents use the
area for walks and for walking their dogs.
Even though the Boo area is situated close to the sea, the results
show that the people living there still appreciate and value the lakes
within the area. Abborrträsk and Bagarsjön are lakes mentioned as
important places for recreation by the residents.
Popular areas in Sickla
In Sickla, the results show that the most popular area among the
respondents is the nature reserve area called Nyckelviken. This area
received 12 percent of the answers from residents living in all the
three areas Henriksdal/Kvarnholmen, Alphyddan/Kyrkviken and
Nacka Strand/Ryssbergen. Another area that was mentioned by
many residents in Sickla was Nacka Strand. This area was however
most popular among the residents living nearby. In the case of
Sickla, respondents from the three geographical study areas use
different areas for recreational activities and therefore the results
will be presented separately in the following section.

The fact that the coastal area is popular among the residents in Boo
was also confirmed by the results from how often people use this
area. A large share of the respondents answered that they visit the
coastal area every day for activities such as walking, to enjoy the
beautiful environment or walking the dog. Furthermore, many of the
residents also answered that they use this area several times a week
for the same reasons.
The respondents in Boo also marked smaller green spaces close to
their residential areas where they like to be. Four people mentioned
parks and other green areas in Gustavsvik as places of recreational
value. These areas were used by people walking the dog or just
having a walk while enjoying nature. This area is often used by the
residents since it is located close to where they live and since it is
convenient to walk the dog in the nearest surroundings.
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areas were used for walking. The respondents answered that they
visit these areas several times a week. The other areas were used for
more diverse activities, such as relaxing, working, eating and just to
enjoy the environment. Nyckelviken and Nacka Nature Reserve
were visited several times a week, while Kvarnholmen was visited
less often, from once a week to a few times a month.
Alphyddan/Kyrkviken
In the area Alphyddan/Kyrkviken the most common answer among
the residents was that they like to be in the area around Sickla
Köpkvarter, which constitutes 17 percent of all the areas marked as
valuable. When it comes to green areas, the places most visited by
the residents in Alphyddan/Kyrkviken are the areas around Nacka
Strand. The areas, Nacka Strand together with the coastal area next
to Nacka Strand and Ryssbergen make up 17 percent of all the areas
mentioned as valuable for recreation by the residents. The nature
reserve Nacka Nature Reserve was also mentioned and some
residents pointed out Hellasgården specifically as a place they like
to visit. As for the whole area of Sickla, some residents in
Alphyddan also marked Nyckelviken as a valuable place. This
answer was however not as frequent here as it was among the
residents living in Nacka Strand/Ryssbergen. Another popular area
that turned out to be important for the residents in
Alphyddan/Kyrkviken is the lake Sicklasjön. Of all areas marked as
important, 11 percent of the answers were pointed at Sicklasjön.

Figure 13 Positive areas. Basemap: Lantmäteriet 2013. Processed by S. Häljestig, A.
Jansson, T. Magnusson

Henriksdal/Kvarnholmen
In Henriksdal/Kvarnholmen the most popular area according to the
survey was Henriksdalsberget, and 19 percent of the answers
pointed it out as an area of value. The second most popular area was
the promenade along Finnboda/Danviken, which was pointed out in
11 percent of the answers. Other popular areas were the Nacka
nature reserve, Kvarnholmen and Nyckelviken, which were
identified in several of the answers as areas where the respondents
like to spend their time. Generally, the most popular activity in the
areas is walking, especially in Nacka nature reserve and on
Henriksdalsberget, where a majority of the answers stated that the

The residents in Alphyddan/Kyrkviken use their surrounding areas
for different reasons. In Sickla Köpkvarter, most people do their
shopping, exercise and visit the library which is of less relevance to
this study. The most common reason for visiting the Nacka Strand
area is to take a walk and all respondents who mentioned
Ryssbergen and Nyckelviken as valuable places also said that they
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visit the area to take a walk. People visit Nacka Strand and
Ryssbergen almost every day, or several times a week. Nyckelviken
also turned out to be popular and the respondents answered that they
visit the nature reserve at least a few times a week. Nacka nature
reserve is also frequently visited by residents living in
Alphyddan/Kyrkviken. This area is popular for taking a walk and
the respondents said that they visit the area almost every day or at
least every week. Sicklasjön and its surroundings are also used for
walking but during the summer the residents also swim in the lake.
The majority of the people who visit Sicklasjön does it every week,
but more often during the summer when it is possible to swim in the
lake.

environment for children in Nyckelviken. It is popular among
families to visit the area and to look at the animals there. The area’s
historical value is also pointed out by many. The majority of the
residents who mentioned Nacka Strand area as an important place
use the area foremost for taking walks along the waterfront and
admire the view. Some of the respondents also said that they like to
visit cafés and restaurants in the area such as the Hotel J. Other
reasons for visiting Nacka Strand was for summer activities such as
fishing, sunbathe, picnic and go by boat. The Nacka Strand area is
used several times a week by the residents in Nacka
Strand/Ryssbergen. Ryssbergen is also pointed out as an area of
recreational value by the residents living in Nacka
Strand/Ryssbergen. The residents say that they use the area for
outdoor activities, to be out in untouched nature and for berry
picking. How often people visit Ryssbergen however varies from
everyday to a few times each month. The most common answer for
why the residents in Nacka Strand/Ryssbergen like to visit Järlasjön
is for skiing, but during the summer the lake is also used for
swimming and sunbathing. The lake is visited more seldom, the
most common answer is that they visit Järlasjön a few times per
month.

Nacka Strand/Ryssbergen
In the Nacka Strand/Ryssbergen area the single most popular area is
Nyckelviken, which was stated by 23 percent of the answers. The
area around Nacka Strand was also very popular and 21 percent of
the answers identified Nacka boardwalk as an area of value and
another 10 percent answered that the whole Nacka Strand area was a
valuable area. Other popular areas among the respondents in Nacka
Strand/Ryssbergen were Järlasjön and Ryssbergen which each were
mentioned in 6 percent of the answers.

Municipal and residents values
According to the results from our survey there are discrepancies
between what the respondents and the municipality classify as
valuable areas (based on shapefiles received via email). Areas of
cultural value are a merge of shapefiles containing areas classified
as cultural landscape or cultural values. Valuable nature is the result
from a merge of shapefiles with valuable nature, high biodiversity
and untouched areas. These differences are presented in the figures
below.

The nature reserve area Nyckelviken is used by the residents in
Nacka Strand/Ryssbergen for several reasons and the majority of the
respondents use the area several times a week. The most common
reasons are however to take a walk and admire the beautiful
landscape and to walk the dog. The area is also used for exercise and
several people mention that they often jog in the nature reserve.
Many of the respondents also appreciate the quietness of the area
and the possibility to relax and get away from stressful
environments. Many of the respondents also emphasised the good
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5.3 Access to green areas in studied areas
The result from the survey showed that walking is the most common
mode of transportation among the residents in all the studied parts of
Nacka Municipality when visiting the popular areas. Some residents
however use the car or bus to transport themselves to the popular
areas located further away from their homes. As discussed
previously, access to green areas is related to human health and
general well-being and therefore an important aspect within urban
planning. Furthermore the distance to green areas is important in
relation to how frequently they are used. According to the National
Board of Housing – Building and Planning this distance should not
exceed 300 meters. In figure 15 (a and b) on the following page are
the results from the network analysis in GIS. These maps show
walking distances to green areas from a point of reference
(representing a residential area) within each of the eight study areas.
Figure 14 a and b. Basemap: Lantmäteriet 2013. Processed by A. Jansson

Figur 15 a and b (on following page). Accessibility to green areas. Basemap:
Lantmäteriet 2013. Processed by A. Jansson
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Figure 15 (a and b): The areas labelled as “Valuable nature” are a
merge of three different shapefiles we received from the
municipality, of mapped areas originally performed by WSP. The
three categories are valuable nature (“Värdefull natur”), biodiversity
(“Variationsrikedom hög”) and untouched nature (“orördhet hög).
Areas labelled as “Popular areas” are areas mapped as valuable
areas for recreation by more than five residents.

5.4 Result of green structure maps
These maps are generalized examples of how you through a few
steps can make an analysis of green structures within a large area.
The satellite data used in these two analyses (tree cover analysis and
greenness) is of low resolution and cannot be seen as an in detail
representation of the state in Nacka Municipality. The purpose of
including these maps in this report is to present potential analysis
methods to simplify and expand the tools for implementing
ecosystems services within planning.

All eight study areas fulfil the rule of having no more than 300
meters to areas classified as forest by Lantmäteriet, at least when
measuring from the point of reference used to represent the
residential areas. However, very few of these forest areas are
marked as nice areas for recreation by the respondents. In fact it
seems that many respondents prefer areas much further away from
their residential area, since several areas described as popular by the
residents are positioned more than 15 minutes’ walk away.
Nyckelviken, which according to our survey is the most appreciated
area (mapped by 15 respondents) is located more than 15 minutes
away. The general pattern from the survey results is that the coastal
areas are popular for recreation. This pattern is clearly visible for
example in the case of south-eastern Boo; Example B. A significant
part of their neighbourhood is mapped as a valuable place for
recreation. Examples of areas with little popular areas or valuable
nature are Henriksdal and Kvarnholmen. It can also be noted that
these two have a lower level of accessibility in general. This is
related to the infrastructure in the area but also to their more isolated
location.

The data being used was in 10 meter resolution, which was the
highest resolution possible to collect. Due to a short time frame a
very generalized and analysis was completed, to get a visualization
of the tree density in Sickla and Boo area. Through analysing the
maps a correlation can be seen between densities of trees being
highest in parts that are not as affected by urban sprawl and built up
“islands” in general (see Figure 16). Another visible result is that
Nyckelviken (which was very popular among the respondents) don´t
have a high density value despite the area size and high value
according to Nacka Municipality (Nacka Municipality, 2011b).
A detailed and problematizing analysis of these maps might be
misleading due to the generalized data being used for the analysis.
The aim was to map single trees and its´ potential as an ecosystem
service (filtration of pollution etc.) and we would need a higher
resolution data to make a good interpretation of the state in Nacka
Municipality. To add here also is that the analysis has been made
just on one image representing one year, and a detailed analysis
might need to include a time series.
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Figure 16 Tree cover analysis. Data derived from: Lantmäteriet 2012 (SACCESS).
Processed by S. Häljestig

Greenness analysis
Through looking at the diagram attached with the maps of greenness
from year 2003-2012 (see Figure 17), the general trend is an
decreased amount of mean greenness in Nacka Municipality in total,
with a positive change since 2009. Judging by the four different
maps there are a trend of increased greenness in Sickla and
somewhat unchanged state in Boo. To keep in mind here though is
the low resolution of the data (250 meter resolution) and the natural
variety of the vegetation that could differ between the years
analysed. With that said, the increased greenness in Sickla might be
seen as an error due to that Sickla during the last decade been built
up and a decreased greenness would have been more reasonable.

34

Figure 17 Greenness analysis. Data derived from MODIS NDVI. Processed by S. Sajib, A.
Al-Masum.

5.5 Areas that are described as unpopular
Compared to the popular areas, there were not as many people who
marked out areas they did not like. This situation was the same in
both Boo and Sickla. We have summarized the unpopular areas and
the reasons for dislike, and will below present the areas that the
majority of the respondents marked out as areas they did not like.
Unpopular areas in Boo
The three most unpopular areas in Boo were Orminge centrum,
Värmdöleden and Dalkarlskärret (Bootippen). The respondents’
impression of Orminge is that it feels unsafe, the infrastructure is
poorly planned and some neighbourhoods are perceived as
unorganised. Värmdöleden is described as a noise producing barrier,
and since it is built above the ground it causes shadow in the
surroundings. Dalkarlskärret, is unpopular because it has been used
as a waste disposal site and the soil is therefore polluted. Some
residents proposed that the area should be re-vegetated. In addition,
several people mentioned that there is too little room for vegetation
or open space in crowded housing areas. Another point was that
access to the coastline is reduced because of houses built close to the
shore and because many of the existing roads in the coastal area are
private and can therefore not be used by the general public.
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Figure 20 Negative areas. Basemap: Lantmäteriet 2013. Processed by S. Häljestig, A.
Jansson, T. Magnusson

Figure 18 Negative areas. Basemap: Lantmäteriet 2013. Processed by S. Häljestig, A.
Jansson, T. Magnusson

Unpopular areas in Sickla
In the Sickla areas there were four areas that most of the respondents
disliked, and these are Sickla Köpkvarter, Värmdöleden,
Henriksdalsringen and Bergs oljehamn. In Sickla Köpkvarter the
dislike was mostly due to dense buildings, massive parking areas,
poor walking facilities and high traffic levels. Traffic and noise are
also reasons why people dislike Värmdöleden and
Henriksdalsringen. The infrastructure is developed mainly for traffic
solutions in the municipality, which has resulted in degradation for
pedestrians and is responsible for a lot of noise production. In
Henriksdal there is also a water treatment plant which reduces the
aesthetic appearance in the area. The inhabitants are also mentioning

Figure 19 Bergs oljehamn. Photo: H. Westin
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that Bergs oil storage area in Jarlaberg is reducing the aesthetic
appearance of the Jarlaberg and Nyckelviken areas.
According to the residents in Sickla another of the main problems in
these areas is the on-going development with disturbing construction
sites. Furthermore, there are complaints about a poorly developed
infrastructure which creates crowded areas and a lack of connections
between different places.
Traffic noise
The results from our survey suggest that peace and quiet is
important for the respondents when enjoying natural values. “Calm
and quietness” was one of the most popular environmental values,
and noise was a recurring motivation as to why respondents chose to
avoid certain areas. Most of the noise in these areas can be related to
traffic. To further examine the impact noise may have on mobility,
an intersection was made in GIS between popular areas and areas
with noise levels above 45 dBA (see Figure 21 a and b). Another
intersection was made with areas classified as valuable nature by the
municipality. The results from these two analyses are shown in
Appendix XI.

Figure 21 a and b. Noise. Basemap: Lantmäteriet 2013. Processed by T. Magnusson
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The maps over the Boo area can be interpreted as noise being a
rather important factor, at least the most popular areas seem to have
very low noise levels. Many respondents also mentioned that they
avoid the areas around Värmdöleden partly due to traffic noise.
However in Sickla two of the most popular areas, Nyckelviken and
Ryssbergen, suffer from rather high noise level much due to their
proximity to Värmdöleden. The intersection between valuable
nature and noise clearly illustrate that noise levels are too high in
many of these areas, which affects both animal life and the
popularity of these sites. These maps indicate that some
measurements for noise reduction is pertinent, at least for
Värmdöleden which affect many valuable areas negatively.

would be put into preservation of such areas.
The survey results also describe what respondents identified as
potential negative aspects of the future development. Only two out
of the 26 respondents did not see any negative aspects for the future,
while one person said that he/she did not know. Eight respondents
expressed that Boo is threatened by overexploitation, which will
endanger several of the values that the area today possesses.
Traditional building structure, large gardens, and accessibility to
nature and animal life are mentioned as such values. Specific
concern was expressed for the coastal area. Two respondents saw a
continued increase in the automobile traffic on the highways passing
and entering Boo as a problem, since increased traffic would affect
residents negatively in terms of noise, emissions and underdimensioned roads.

5.6 Perceptions and visions of the future
The future in Boo
The survey featured questions regarding the respondents’ perception
of the future development of the area. Results show that opinions
and views of the future differ markedly in certain matters while
being more consistent in others.

The future in Sickla
The survey was performed in three different areas in Sickla and
results are presented accordingly.
Henriksdal/Kvarnholmen
When asked if they think their area will develop in a positive
direction, two out of the total 20 respondents answered “no” while
one did not know. The majority of respondents were positive to
change and planned development. Reasons stated for this included
better accessibility to the area, improved public transportation and
service. Single respondents also mentioned the transformation from
industrial areas towards residential areas, general generation of
housing and densification as positive.

When asked if they think Boo will develop in a positive direction,
six out of the total 26 respondents answered “no” while one did not
know. The respondents that expressed positive views stated different
reasons for this. Three respondents referred better infrastructure e.g.
expansion of municipal water and wastewater networks and public
transportation. Three other respondents had a positive view on
building and exploitation in general since this will make Boo
become more accessible, attractive and modernised. A number of
persons found that development might have positive effects in terms
of remediation and general clean-up of areas, especially an old dump
site. It was also anticipated by occasional respondents that
development would be positive to green areas since more efforts
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The survey results also describe what respondents identified as
potential negative aspects of the future development. Concern was
expressed about building too densely, both in general and in specific
areas. Three respondents answered that more housing will
eventually lead to more traffic in the area. More traffic will in turn
cause more emissions and noise, especially along Värmdöleden.
Two respondents pointed out that green areas might be threatened
by further development.

The survey results also describe what respondents identified as
potential negative aspects of the future development. Five respondents
did not see any negative aspects for the future. Four respondents
expressed that there is a risk of overexploitation, some specifically
mention areas such as Nyckelviken and Ryssbergen. Single
respondents also mention lack of variation in housing options, increases
in noise and emissions caused by traffic and consequences of
infrastructure projects.

Alphyddan/Kyrkviken
When asked if the area will develop in a positive direction, three out
of the total 9 respondents answered that they did not know.
Respondents with positive views mention plans for development and
densification as something positive and exciting. A number of
people could only locate positive development in other areas such as
Kvarnholmen, Henriksdal and Älta.

5.7 Water level changes in Nacka
The climate change will probably cause a certain sea level rise. Both
areas Boo and Sickla are surrounded by or connected to the sea. This is
why we chose to create two scenarios with both one meter and two
meter water level rise for the affected areas. These maps should not be
interpreted as based on a specific prognosis. Rather they are images of
a possible future where the water level would rise one and two meters
respectively in each water body. In reality these levels may also vary
between lakes depending on i.e. basins and connecting water streams.
One meter sea level rise in the area of Boo would cause a flooded strip
between 10 - 50 m wide, in some areas up to 150 meters wide. The
impacted areas in Sickla would be approximately the same, however a
lot more buildings would be affected. If the lake levels would rise too,
this would have a great influence on the landscape. This would depend
on an increase of precipitation and therefore creation of new wetlands.
This grounds on the underlying soil types and bedrock if the water can
be taken up or has to be stored. These scenarios of sea level rise may
perhaps not seem far too radical, at least not when considering the time
frame which is indefinite but at last plenty of decades. Still these
changes will have significant impact on ecosystems, especially on a
micro level. (Bergström, 2012) For maps showing a two meter water
level rise see Appendix XIV and XV.

Four respondents did not see any threats by the future development.
One respondent expressed concern regarding exploitation of the
coastal areas, another respondent identified potential building
activities in green areas and nature reserves as a future threat.
Nacka Strand/Ryssbergen
When asked if they think their area will develop in a positive
direction, three out of the 15 total respondents answered that no
areas would experience a positive development. Another five gave
no answer to this question at all. Five respondents were of the
opinion that future development will lead to possibilities of
improved communications. Five respondents expressed that more
construction of houses is both possible and needed. Three
respondents expressed the idea of removing the oil deposits,
replacing them with housing as a positive thing. Two respondents
pointed out the importance of future protection of green areas.

Figure 22 a and b (on following page). Flooding scenarios. Data derived from:
Lantmäteriet. Processed by A. Jansson
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5.8 Causal Loop Diagram
The following three Casual Loop Diagrams (CLD) are all
constructed to give an overview of the relationships between
sustainable planning in Nacka Municipality and their inclusion of
ecosystem services. The last CLD is demonstrating the economic
benefits of including ecosystems services in planning.

B1

Regional development
in Nacka
+
+
Population growth
R3
in Nacka
R1

The CLD (see Figure 24) demonstrates that Attractiveness of Nacka
will give more Population growth in Nacka which leads to more
Regional development in Nacka as well as Economic growth in
Nacka (see loop R1, R2 and R3). The CLD also demonstrates the
connection between the increase in regional development giving
more Risk of losing natural and cultural value which leads to a Need
for environmental provisions, this will lead to Inclusion of
ecosystem services in planning giving more Ecosystem services
again leading to a more Sustainable Nacka and also more
Attractiveness of Nacka (see loop R4). As described by loop B1 the
attractiveness would depend on natural and cultural values. An
important connection is the relationship between Ecosystem
services, Sustainable Nacka and the reduced Costs for Nacka.

+
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+

R2

+

+
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Need for
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+
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+
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Ecosystem
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Costs for Nacka
-
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climate change

Environmental
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+

Figure 24 Summarising CLD

The aim of these models are to demonstrate how different effects and
consequences are dynamically interrelated, and the following CLD (see
Figure 25) is illustrating this in a more complex manner, include more
variables. Within the CLD a number aggregations have been made to
allow the model to be more easily understood.

Figure 23 Nacka Strand. Photo: H. Westin
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Some of the major aggregations that have been made were to the
variable Regional development in Nacka that is aiming to both
commercial and residential expansion. When it comes to Sustainable
Nacka this variable is implying environmental, social and also
economic sustainability. The variable Inclusion of ESS in planning is
also aggregated as a number of ecosystem services are included such as
Biodiversity and Recreation. The variables marked in blue are
conditions needed for the different ecosystem services, and the actual
ecosystem services are marked in green.

Green areas and Blue areas. In the long term a more Sustainable
Nacka will reduce Costs for the municipality and also give a more
Healthy population (see loop R5), through their access to clean air,
clean water, reduced noise and their increased Access to green and blue
areas. Fragmentation of landscape will lead to a loss of Cultural
values and reduced Landscape scenery quality, this then reduces the
Attractiveness of Nacka (see loops B4, B5, B6 & R8). More
Fragmentation of the landscape will also reduce the Sustainability of
Nacka and affect the Attractiveness of Nacka. Less Attractiveness of
Nacka will reduce the number of people in the area and reduce the
Regional development in Nacka and in turn the Economic growth for
Nacka Municipality (see loops R6, R1 and R2).

The CLD explains the connections between the growing population in
Nacka, the increasing Regional development in Nacka, Traffic and
Infrastructure (see loops R1, R2, R3 and R4). In turn these
developments increase the Risk of degradation to the blue and green
areas. This degradation creates a Need for environmental provisions to
fulfil Environmental policies and Environmental goals, which can be
done by Including ecosystem services in planning (see loop R7). When
ecosystem services are included in planning the Risk of environmental
degradation of green and blue areas will be reduced (see loops
B2&B3). To be able to do this it is necessary to conserve Green areas
and Blue areas, which can be done through less Fragmentation of
landscape (see loop R4). Both the natural and Constructed ecosystem
services in the CLD are contributing to a Sustainable Nacka and
depends on the Blue area and the Green area (see loop B1).
Construction of ecosystem services is possible when there is a lack of

See 4.4 System Analysis, page 25, for help on how to read
the following CLDs.
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Figure 25 Comprehensive CLD
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This CLD (see Figure 26) is showing a more detailed overview of
the basic economic connections within the system of population
growth and regional development and its relationship to ecosystem
services and what this means for the Nacka economy and
attractiveness. The variable regional development is aiming to both
the commercial and the residential expansion. Population growth in
the municipality will lead to more regional development and
infrastructure as well as social services (see loop R1&R2). This will

+
Population Growth
in Nacka

trigger a need for more environmental provisions and then
ecosystem services, both Human made ecosystem services and
Natural made ecosystem services. Which again will lead to a more
sustainable Nacka reducing costs for the municipality, reducing
needs to increase taxes in turn making Nacka more attractive (see
loops B1, B2 & B3). If costs were increased in Nacka the
municipality will have to increase the tax rate making it less
attractive for residents and commercial development (see loop R3).
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+ +
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+
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Figure 26 CLD of economic aspects
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6. Discussion

key habitats. The reason for people still visiting these areas can be
several, for example that high access and short distance is more
important.

This section will discuss some differences between Boo and Sickla.
Furthermore the differences between the opinions of the inhabitants
and the perspectives of the municipality on ecosystem services will
be compared and discussed. The questions asked for this report are
then answered and at last the discussion will link back to the aim of
this study.

One difference between the areas was that people in Sickla tended to
answer that they also use surrounding green areas. The respondents
in Boo only answered that they liked to use areas within the Boo
area. One reason for this could be that the people in Boo mostly live
in villas or townhouses with their own gardens, which could mean
that the need for public green areas is reduced. Another reason for
the different responses could be that the age of the respondents
differed between Sickla and Boo. In Boo, most people that
participated in the interviews were between 50 and 70 years old
compared to Sickla where most people were about 30-50 years old.
This could affect how much people move around within and outside
the areas they live in.

6.1 Comparison of popular and unpopular areas
Opinions in Sickla and Boo
In general it can be said that all areas that the inhabitants, regardless
of which area they lived in, marked out as areas they like, the
common factors are vicinity to water and greenness. When it comes
to areas they disliked the common factors were traffic noise and less
aesthetic appearance. The residents in both Sickla and Boo marked
out two areas they do not like, which were Värmdöleden and
Värmdövägen and the reasons were, as mentioned above, traffic and
noise.

From our results it is clear that a majority of people use green areas
close to their homes. This is a factor which could indicate that
closeness to greenness is of importance. Having this in mind, it is
important to connect this to physical planning and the fact that it is
recommended to plan so that people have access to a green area
within 300 meters from where they live. Another pattern that is
visible in the result is that the value access to wild fruit and berries
are one of the least important according to the inhabitants. An
explanation for this might be that people have access to all types of
food, including berries, in the supermarkets and nowadays people
usually do not have much time to spend, so they might not spend
time on berry-picking. In addition people with their own gardens
might have their own fruit trees and berries and are therefore not in
need for access to wild ones.
A challenge in municipal planning is when different interests collide

In addition, the majority of the respondents in both Sickla and Boo
marked out calm and quietness as one of the five most important
ecosystem services. This creates a conflict between the need for
good infrastructure, transport connections and calm and quietness in
green areas for both humans and animals (see Figure 25). A
comparison between noise affected areas and the popular areas in
Sickla (see Figure 21) shows that the popular green areas are highly
affected from traffic noise due to the major roads in the
municipality. Today there is no noise reduction actions along those
roads and measurements need to be taken for the health of humans
and animals, especially in the nature reserves where there are several
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became a common factor in both Nacka Municipality’s Green
Structure Program, and in the SEPA:s table of ecosystem services.

with one another. An example of this in Nacka is Sickla Köpkvarter.
This area is mentioned by the respondents both as a positive and
negative area. People like it because of the shopping centre and its
central location. The negative aspects, as mentioned before, are the
less aesthetic appearance, traffic noise, cluttered infrastructure and
the lack of walking paths. Therefore, interests needs to be
considered and valued. Another reason that Sickla Köpkvarter is
pointed out as a positive area can be due to misunderstanding during
the interviews as not all respondents focused on nature areas when
answering what places they liked to visit.

Table 2. Ecosystem services connected to forests. Processed for this report. Source:
SEPA, 2012.

Section

Figure 27 Ryssbergen. Photo: H. Westin

Provisioning services

Bio energy from plants

Regulating services

Atmospheric regulation
Fluvial flow regulation
Regulation of material flows
Soil quality regulation
Maintenance of life cycles,
protection of habitats and gene
pools

Cultural services

Cultural and nature heritage
Possibility for recreational
activities
Resource for research and
education
Aesthetic values
Health
Primary production
Biogeochemical cycles
Biodiversity
Ecological interaction
Habitats
Stability and resilience of
ecosystems

Habitat and supporting
services

Comparison of natural and recreational values and
ecosystem services
The natural and recreational values of Nacka Municipality compared
to the Swedish Environmental Protection Agency (SEPA)
categorization of ecosystem services shows similarities between the
management of the different aspects. When studied, the forest
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Class

The table (see Table 2) is a processed version of Table 1 that can be
seen in the background. It shows the ecosystem services that the
forests can provide. Since the forest is an important nature value in
Nacka Municipality, awareness of the benefits supplied by the forest
in terms of ecosystem services is significant. The information used
in the table is originally collected from the SEPA, describing
ecosystem services in general. The services covered the four
categories, provisional, regulatory, cultural and habitat or supporting
services, and almost all of the services could partially be provided
by the forest and its ecosystems alone. This shows the importance
and major role of the presence of the forest. This is especially
interesting considering that all inhabitants in the studied areas have
less than 300 meters to an area classified as forest.

nature value by the inhabitants in Nacka, and several of the
municipality’s recreational values and experience values manage
different forms of aesthetic landscapes and harmonious impression,
such as lookout-points and open landscapes, boardwalks and
closeness to water and green areas in urban structures.

6.2 Relevant ecosystem services in Nacka
When looking at the original ecosystem (see Table 1) services that
were renamed and listed in the survey, it is possible to say that the
two most important ecosystem services were, according to the
inhabitants in Boo, atmospheric regulation and aesthetic values. The
least important ecosystem services were health (passively received)
and nutrients and food. Comparing to the SEPA:s list of ecosystem
services, the inhabitants in Sickla thought that atmospheric
regulation, aesthetic values and conditions for recreational
activities were the most important and the least popular ecosystem
services were health (passively received) and nutrients and food.

Regarding the forest, there are different opinions and interests in
Nacka. Ryssbergen for example, is an area with forest that is
classified as valuable virgin forest, and is of regional interest. By
this definition it is crucial not to interfere too much with the
ecosystems in the forest. However, inhabitants in Nacka see the
forest as unavailable and unstructured. These kinds of different
interests is mostly due to unawareness of the nature values with the
forest in its present state, and areas can be protected without
interference with recreational needs if there is a variation of green
areas in the surroundings.

Since greenness and vicinity to water were the common factors for
the popular areas, there are several ecosystem services that can be
identified according to the preferences of the inhabitants. Vegetation
provides for example atmospheric regulation, biogeochemical
cycles, regulation of material flows, biodiversity and diversity of
habitats. Water contributes to food from marine organisms, drinking
water and non-drinkable water. Vegetation and vicinity to water
also provides cultural ecosystem services such as aesthetic values,
health, possibility for recreational activities and resources for
research and education.(See Figure 25 for greater understanding of
the system.)

According to the inhabitants in Nacka, calm and quietness as well as
clean air are the two most important nature values. Both of them are
only briefly mentioned in the Green Structure Program, but not
individually or very specific. This might be a conflict of interests or
values between the inhabitants and the municipality, which can be
problematic in future planning and decision making. However,
aesthetic landscape was marked out as the third most important
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In a future perspective, other ecosystem services could be crucial
due to climate change and loss of biodiversity. An example of this is
the nature value shade and coolness, which can be provided by trees
and bushes. However, shade and coolness was not considered as one
of the most important nature values by the inhabitants in Nacka. The
cause for that might be that lack of shade is not a present problem in
Sweden today, and might therefore be taken for granted. We will
discuss future perspectives more thoroughly later on.

The result of the studied areas in Nacka shows that even though
Nacka is a built-up urban area, most inhabitants do live close to
green areas. The results from the accessibility analysis show that all
of the eight study areas have forest within 300 meters, at least from
the used point of reference. Areas classified as forest may however
not be considered as an enjoyable recreational area among the
residents. When looking at walking distances to popular areas
according to the survey, some of these residential areas have none or
only one popular recreational area within a 15 minutes’ walk
(Example A in Boo, Kvarnhomen and Henriksdal). This indicates
that even though there are existing green areas within close reach,
these are not considered as recreational or enjoyable areas, at least
not enough to be pointed out by the respondents. (Will develop,
there is potential to upgrade these areas). Nacka therefore has good
potential to further integrate and develop green areas and ecosystem
services in their planning. As seen in the maps in the result part, a
more traditional urban grid structure has the most potential for
reaching the largest possible area in the shortest amount of time,
while a more irregular street pattern decreases accessibility and
increases the travel time. As seen in the maps, most areas in Nacka
do have an irregular street-pattern layout, which result in an uneven
accessibility to the different green-areas. For example in map A (see
Figure 15) for south-eastern Boo, many of the houses are
geographically close to valuable nature areas, but the walking
distance is over 15 min to reach these. This shows the need of good
planning, to avoid barrier effects. This is clearly shown in
Henriksdal, where the radius where one can walk in five minutes is
very small, and it takes a lot of time to walk to the nearest green
area.

6.3 Ecosystem services, regulatory factors
and municipal planning
The municipal planning has an important role to play as an
instrument to prepare the way for environmentally efficient
technologies and activities. The Nacka Municipality may, through
negotiation of land-use and development, initiate various
environmental, economic and social developments. It is not an easy
task to try a new concept and practice it in municipal planning. To
attain the environmental goals, actions like conservation,
development, sustainable management and support of Nacka´s rich
and diverse natural and cultural heritage need to be incorporated.
The Swedish laws and regulations exist in order for the
environmental objectives and actions to be implemented and to
ensure that essential biological diversity and functioning ecosystems
are preserved. Legislation therefore has to be implemented towards
enabling appropriate development solutions through flexible use of a
range of tools in order to pursue an ‘environmental bottom line’. In
addition, the regulatory approaches are essential though they are
expensive, more complex and less clear towards employing
monitoring performance and enforcing compliance in planning.
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Highlighted in the comprehensive plan for Nacka Municipality and
the regional development plan for Stockholm is the vision that
everyone should be able to live close to green areas. According to
Boverket no one should have more than 300 metres to green areas.
In the studied areas of Nacka Municipality this is partly reached, but
in some cases several popular and valuable nature areas are found
outside a walking area of 15 minutes. This shows the need of good
planning to make green areas and ecosystem services available for
everyone in Nacka Municipality.

ecosystem services in planning can be seen as a strategy to be more
aware of the environment, how to use it and how to maintain good
environmental quality. By integrating ecosystem services in
planning it is possible for humans and cities to benefit from nature
and its resources.
Also Swedish laws and regulation on different levels such as the
Planning and Building Act and the Environmental Code are reasons
why to include ecosystem services. The laws includes for example
planning for a good and healthy environment as well as planning for
land and water use. Furthermore, these laws put pressure on
planning and the integration of ecosystem services since they among
other strive for maintaining biodiversity, protect areas against
damage as well as preserve natural and cultural areas. The
ecological system is combined with many concepts integrating and
affecting each other. This makes ecological infrastructure and green
wedges important for biodiversity to be maintained.

Implementation of ecosystem services within planning
Nacka Municipality is characterized by nature and large green areas,
but at the same time it is a municipality in rapid growth with the aim
to become more mixed and dense. As this report has described this
fact puts pressure on the municipality on how to handle the
contradiction between urban development and the preservation of
green structures and biodiversity. The implementation of ecosystem
services in planning could be one way of conserve green matters
without compromising the development and growth of the
municipality.

The reasons for implementing ecosystem services in planning are
many but is not an easy task to accomplish. In Sweden there are no
overall strategic development policies but instead the municipalities
have planning monopoly. Therefore the municipalities play a central
role when it comes to physical planning. Nowadays when
environmental concern has become important in terms of planning,
this also becomes a responsibility for the municipalities. It is crucial
that the municipalities can combine different knowledge and
cooperate with many stakeholders if a sustainable development
should be possible.

One of the main reasons why ecosystem services should be
integrated in planning derives from the increased awareness of
environmental challenges. The world is today facing environmental
issues and climate change on global, national, regional and local
levels. Therefore it is important to have environmental knowledge
and to strive for a sustainable environment on different levels. This
creates a demand for cooperation between different actors such as
politicians, planners, scientists, policy makers and residents. The
cooperation can contribute to a broad variety of perspectives and
knowledge which might result in a more holistic perspective and
increase the chance for including important aspects. To include

When introducing ecosystem services in the planning process it is
also important to have a common understanding of the concept.
Environmental management is not new in a planning perspective,
49

however the concept of ecosystem services is new and the definition
of the concept is therefore not yet as clear as it should. The concept
refers to “the direct and indirect contributions of ecosystems to
human well-being” (Naturvårdsverket, 2012a.). Since many of the
gains from nature are difficult to observe it is not obvious how to
count and value different ecosystem services. As this report has
shown, there are also a difference between how people perceive
ecosystem services and more scientific descriptions. The most
important thing when implementing ecosystem services in the
municipal planning seems to be that all stakeholders are provided
with a general knowledge about the area and its important
ecosystem services. In this way different stakeholders can cooperate
and share competences and specific knowledge among each other.

6.4 Implementing tools in municipal planning
A further aim of this study has been to recommend ways of
implementing ecosystem services within the municipal planning. For
this study, a multi-strategy approach have been used and several
sources of information and data collection have been combined to
get as complete as possible overview of the need of ecosystem
services in Nacka. In one sense, these methods could be seen as
examples of different ways of addressing ecosystem services which
might be useful as inspiration for Nacka Municipality.
The way to understand the holistic planning perspective
In the context of municipal planning CLDs may play a role both as a
tool for analysis and communication. The process of developing a
CLD involves integration of knowledge and views from different
sources. The CLD construction is a way of analysing, which
contributes to a mutual understanding of the issues and leads to a
more efficient way of work. Ecosystem services are affected when
regional development occurs on green and blue areas, which can
further give monetary consequences. In some cases it may be
valuable to conduct modelling together with key stakeholders. Such
group modelling approaches have proved to have advantages of
being solution oriented, establish a common language and promote
consensus in relation to a problem. CLDs are also useful as
communication tools. They can be developed at different levels to
promote high level or more detailed understanding. CLDs can thus
be used in the collaborative work between politicians, planners and
other officials to test and communicate predicted outcomes of
changes. Understanding of CLDs requires some basic knowledge of
the underlying theory and behaviour of feedback processes. Large
and complicated CLDs may be incomprehensible to an unfamiliar
audience. CLDs are therefore less suited as a tool of communication
to a wider public audience.

Figure 28 Värmdöleden at Ryssbergen. Photo: H. Westin.
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Usefulness of surveys and participatory GIS in planning
Municipal politicians, planners and the public may perceive areas
differently. Questionnaires, surveys, interviews and use of focus
groups are some examples of tools that can help planners become
aware of local opinion, conceptions and use of areas. In the case of
surveys several pitfalls need to be avoided in the design as well as in
the collection and interpretation of data. Survey results should
therefore be reviewed critically and used wisely. Still, surveys have
potential to capture general opinions and convey key information
that can be of importance to planning decisions. As illustrated in this
report surveying can be used as a means to understand the local
community's use of green and blue areas and perception of
ecosystem services, though expressed in other terms. Connecting
results to GIS analyses leads to so called participatory GIS that can
serve a number of purposes. Maps indicating popular and less
popular areas can be used as a starting point in discussions and
consultations that precede or form part of the planning process. Such
maps may also give signals to planners and politicians as to whether
new development is likely to meet resistance or if development is
seen as positive. Restoration of unpopular areas and implementation
of protective measures e.g. to reduce road noise may be examples of
the latter. Using maps based on survey results in this way may help
find “win-win” sites for development activities thus promoting
incorporation of “bottom-up” perspectives in the planning process.
As stated by Håkan Berg (2013, Interview) cultural ecosystem
services may be of special interest in urban and suburban contexts.
One reason is that they play an important role for people's wellbeing. In planning for development of new buildings and roads use
of participatory GIS may therefore be useful to strengthen the
functioning of such ecosystem services. Maps highlighting popular
areas can for instance be of help in improving connectivity between
popular green spaces and in ensuring that accessibility or

attractiveness are not compromised by the development. Thus, the
combination of surveying and GIS methodology may be effective
both internally within the municipal organisation and in relation to
the public, especially in areas subject to development.
Green space factor
When discussing different ways of implementing ecosystem services
in planning it is also interesting to relate the work in Nacka
Municipality to approaches taken in other Swedish cities. Here it is
interesting to mention the tool called ‘green space factor’, which is a
tool that enables dense urban development without adventuring the
green areas. The concept green space factor was originally
developed in Germany but has also been used in Malmö and in the
Stockholm Royal Seaport project in Stockholm (Stockholms Stad,
2009). The purpose of the green space factor is to value and reward
green structures with important functions in the local area. In this
way, green structures that are important for biodiversity or for
mitigating climate change are valued high and so that building
companies are encouraged to enshrine these green areas. Preferably,
the green space factor should be integrated early in the planning
process in connection with agreements of exploitation between the
municipality and the developer (ibid.).
The green space factor measures how big part of the total plot area
that is considered ecologically effective. By dividing the ecological
effective part of the plot by the total area of the plot, a green space
factor rate is given which indicated the value of the green space (see
Figure 29).
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can however contribute to both direct and indirect economic
benefits. Since sustainable development includes different
perspectives, namely economic, social and ecological aspects it is
important to have a holistic perspective.
By integrating ecosystem services in planning the effects might
result in welfare and health among the citizens in the municipality,
which in a long term can contribute to economic benefits. The
County Council is however responsible for the health care which
means that the municipality does not get a direct benefit from
integrated ecosystem services, but indirect they will benefit by
having a healthy population.

Figure 29 Green Space Factor. (Stockholm Stad, 2009)

One advantage of the green space factor is that several functions of
the green area can be included in the measurement tool. Green areas
are important for biological and recreational reasons but also for
mitigating effects of climate change. These different values are
balanced and weighed against each other so that as many important
values as possible could be created in a green area. The green space
factor can also be adapted to local conditions so that different
functions can be valued in relation to its value in that specific area.
In this way, the green space factor could also be adapted for Nacka
Municipality and the specific ecological conditions that exist there
(ibid.).

Some ecosystem services might mean higher direct costs in a short
time perspective, for example those who have to be constructed like
implementation of green buildings. Already existing ecosystem
services might on the other hand have more directly economic
benefits. In a more long term perspective a more sustainable
municipality can lead to less cost for ecological, economic and
social perspectives. When several different actors cooperate with
each other, it might result in higher costs in the beginning, when for
example organizing the process. However, in a long term
perspective the increased cooperation between actors might increase
the effectiveness. The benefits from cooperating together would also
in long term strengthen the relationship between actors in the
municipality.

In this report, several ecosystem services has been identified that are
important in the municipality, and even if this work is far from
comprehensive it might work as an inspiration for the continuous
work with ecosystem services in the municipality. By using different
methods such as interviews with residents, participatory GIS and
construction of CLD for identifying and valuing ecosystem services,
these could later on be given credits in relation to its importance for
certain local green areas.

Nacka Municipality is facing a population growth which will lead to
an increased development and exploitation. This is costly for the
municipality and the consequences from this might increase the
taxes in Nacka, which in turn can have negative effects for the
attractiveness of the municipality and result in less people moving
in.

6.5 Economic aspects of ecosystem services
Economic growth is often seen as an important factor for
development and it is important to have a long term perspective
since many benefits are often long term related. Ecosystem services
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It is interesting to discuss ecosystem services and the economic
aspects as well as the benefits they contribute. Something to think
about if it is possible to put economical values on ecosystem
services. It might be hard to put values on them and to say which
ecosystem services that should be prioritized or have a higher or
lower value and then weigh them against each other.

of the negative aspects of transport and traffic such as noise and air
pollution.
Nacka is one of the fastest growing municipalities in the Stockholm
region. This rapid growth will put more pressure on green areas, on
the traffic system and increase the demand for housing and services.
This will thus require new housing and infrastructure to be built in
order to manage this growth. Moreover, this may increase the need
for additional services and facilities, as well as planning for the
social, cultural and ecological sustainability of the municipality.
Today many of the areas in Nacka, for example the area along
Kvarnholmsvägen, is fragmented and the supply of housing near
services is to some extent limited, for example they have no major
grocery stores and other service within in the area. To get essential
goods and services, many of the residents have to travel by cars
outside their localities. As the population in Nacka increases with
time the economic activities and development can be increasing and
commercial sectors expanded.

As mentioned, ecosystem services in planning can be positive when
thinking in a long term perspective. One reason for that might be
due to that ecosystem services do not demand as much management
if you compare to not having ecosystem services. When for example
integrating ecosystem services they can work as a cooling effect,
reduce pollution and decrease the costs for storm water treatment. If
not including ecological services, later actions might be needed to
handle certain issues which cost money. Therefore it might be
positive to be prepared and prevent changes in advance instead of
handle them when they are already existing. This might in turn
result in economic benefits due to thinking and acting ahead.

6.6 Future perspective

Many of the green areas in Nacka are very appreciated by the
inhabitants, while the large freeways that cross Nacka are perceived
as bad and negative by many of the people living there. When Nacka
is growing, it is important to maintain and protect the green areas
identified as positive and at the same time make sure that Nacka can
grow without increasing the areas that are perceived as negative,
such as large roads that create noise and act like barriers in the
landscape. This is a big challenge for the future planning of Nacka.
One important part of achieving growth without the need of more
road infrastructure is with the new metro line to Nacka, which will
allow Nacka to grow further. The metro will allow a big population
growth in the central parts of Nacka without increasing the road
traffic and need for more roads. More bus lines, cycle lanes and

Future perspectives involve a number of challenges on the
local/regional level as well as national and global level. Many of
these challenges are reflected in the Swedish NEOs and include
among others effects of climate change, growing urban populations
and use of resources. Although Sweden in general is in a relatively
good position to cope with effects of future climate change impacts
on local and regional level can be difficult to foresee. In Nacka large
water areas within and around the municipality place specific
demands on precautionary measures. Similarly, numerical and
monetary growth increases the need for strategies that help
accomplish wise use of resources and a good built environment. In
Nacka, the two latter are already today hot topics not least because
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increased commuter boat line are also important steps to reduce the
car dependency in the municipality.

and calm areas might increase as the city is growing. Many of the
most popular areas were very noisy, such as Nyckelviken and
Ryssbergen. This shows the importance of protecting these areas
from noise as these areas are important areas for recreation and the
ecosystem. This is especially true in the Sickla area, where large
developments around the western parts will result in a large increase
in population. The western part of Sickla is today relatively dense,
with many large roads and a somewhat lack of green spaces. Since
this part is going to be heavily developed, the need to preserve the
ecosystem services in the area will be very important to acquire a
good and healthy living environment in the area. Overall, since
2003, the green areas in Nacka have decreased, but since 2009 there
has been an increasing trend.

To be able to maintain the green structure and develop it in Nacka,
and at the same time build for more people, a denser development of
Nacka is required. Building in green areas has to be carried out with
caution and the best from an ecological perspective is to build more
in the already existing areas. This will also increase the potential for
increased public transportation. In the current plans for Nacka many
of the planned projects is to more densely construct the already
built-up areas. Hopefully this means that Nacka can grow without
compromising green areas. The availability of green areas is very
important and the recommendation is that no one shall have more
than 300 meters from a green area. Many of the new developments
will take place on old industrial areas or on land that holds no or
little value. By building denser Nacka can grow without urban
sprawl. This will however also put an increased pressure on the
current green areas as more people will use and visit them, since
more people will live in the same area. This will require a
continuing management and development of Nacka’s most popular
green areas to protect the ecosystem services in the green areas.

Future sea level rise
The coastal area in Nacka are part of the ecosystem services as a
recreational area and as a habitat for a diverse fauna and flora. With
the probable sea level rise of 100 centimetres in the upcoming
century a great deal of this area will vanish and be destroyed.
According to the questionnaire answers from south-eastern Boo, one
of the popular areas is the coastal shoreline. This area will not be
severely affected by the sea level rise according to our maps. Only
the flooded strip is somewhere between 10-50 meters wide and on
three spots up to 150 meters wide, which means that no larger areas
and houses will be flooded. Although the sea level rises will affect
both coastal and land based ecosystems, biodiversity and recreation.
In the long-run it will discourage present ecosystem services, but it
will also produce possibilities for creation of new ones. Something
to consider in south-eastern Boo is the lakes in the area. Given that
their water level actually rises, it will have a great effect on the
landscape. Surely if the sea level rises or amount of rainfall

Today many of the valuable green areas in Nacka are exposed to
noise, especially the areas close to the big roads. With more people,
more buildings and increased traffic, the risk is that the noise levels
in Nacka will be even worse in the future. Many of the respondents
in the survey complained that there was a lot of noise and that no
actions have been taken to reduce the noise. In the future, then, it is
important to protect the green areas from the increasing noise. As
many of the respondents answered that one of the most important
ecosystem services was calm and quietness, this is an important
quality that has to be protected in the future, as the need for quiet
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increases dramatically, then the larger amounts of water have to go
somewhere. It is probable that more wetlands will be created in the
area, which could be good for re-creation of flora and fauna.
Simultaneously, the number of inhabitants in the municipality will
increase which could result in conflict of aim, since the new
wetlands will be a threat to housing.
When it comes to Sickla there are a few interesting things to look at.
One interesting thing, especially from a planning perspective, is the
common waterfront development in the area. If the sea level rises it
will be a threat to this planning development. Also the area around
Sicklasjön could be influenced. According to the survey, people
pointed out this area as enjoyable for recreation, walking and
exercising. If the sea level rises the entire trail around the water will
be flooded. In the south side of Sickla a nature reserve is located.
The Nacka Nature Reserve will surely be flooded and be a threat to
present ecosystems, biodiversity and recreation in the area.
The area within Sickla is according to the survey popular areas, but
is liable to be flooded. This will have great impact on the
municipality in economic, social and ecological aspects and will be
tempting to the municipality’s vision to become sustainable.
Another rather practical aspect is that if water levels will rise there
will be a loss of land, habitats will have to move and some will be
lost. The development in the scenarios is drastic but not impossible.
Water levels may rise much more rapidly than we have been used to.
This will have a large impact on ecosystems and on our society, but
probably also a huge impact on our perception of coastal areas. The
planners and politicians need to observe the environment and the
surroundings as something dynamic and not as something constant.
The possibilities for ecosystem services are also dynamic and
constantly changing, which should be a part of the planning process
in a coastal area.
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7. Conclusions
Nacka Municipality has an overall vision to plan for a more
sustainable development. To attain this goal, a more holistic
perspective is required where actors with different knowledge such
as politicians, planners, scientists, policy makers and residents
cooperate. A sustainable society requires well-functioning
ecosystems that provide services which promote human well-being
and economic activities. The aim of this report has been to identify,
analyse and evaluate ecosystem services in Nacka Municipality and
several interesting findings are presented in the result and the
discussion part. Here the main conclusions are summarised and also
recommendations are given for how ecosystem services can be
implemented in the municipal planning.
● A more dense development will increase the pressure on ecosystem
services perceived as valuable by the inhabitants in Nacka. This
requires protection and management of green and blue areas.

recreational activities as important. The least important ecosystem
services were health (passively received) and nutrients and food.
● Popular green areas and nature reserves are highly affected from
traffic noise due to the major roads in the municipality which are
perceived as negative by the inhabitants. The planned Metro line can
become a solution to a more sustainable infrastructure development.
● There are varied opinions among residents and the Municipality of
Nacka about the importance of different ecosystem services. It is
therefore important to have a functioning communication.
● In the context of municipal planning this report suggests a multi
strategy approach:
a. CLDs may play a role both as a tool for analysis and
communication.
b. Surveys with participatory mapping, visualised through GIS,
promote local adaptation and dialogue in municipal planning and
development projects.
c. GIS analysis through the use of both existing municipal data and
satellite data proves to be useful for making scenarios on the
future development
d. The green space factor could also be a useful tool for integrating
ecosystem services in the planning process.

● The implementation of ecosystem services in planning is a solution
to the conflict between the preservation of green spaces and urban
development.
● The implementation of ecosystem services in planning leads to
economic costs for the municipality in a short term perspective but
will contribute to economic benefits in the long run.
● According to the survey respondents, the two most important
ecosystem services were atmospheric regulation and aesthetic
values. In Sickla the respondents also marked out conditions for
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Hur skulle området kunna förbättras?

-

Hur skulle området kunna förbättras?

-

Varför inte?

Hur skulle området kunna förbättras?

-
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3. Markera områden du inte trivs att vistas i.
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Finns det områden du tror kommer att utvecklas i en positiv riktning?

Finns det områden du tror kan komma att hotas av framtida utveckling?

-

-

4. Nacka kommun är en av Sveriges snabbast växande kommuner. Hur ser du på
Nackas framtida utveckling?

Appendix I, Survey
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 Friluftsliv och träning 

 Rekreation och avkoppling 

 Skugga och svalka 

 Förutsättningar för tamdjur som får, grisar, hästar, kor etc. 

 Varierat fågel- och djurliv 

 Tillgång till vilda frukter och bär 

 Varierad vegetation och grönska 

 Vacker miljö 

 Frisk luft 

 Lugnt och tyst 

Att vistas i naturen kan ha flera fördelar för människan. Nedan har
vi listat en del sådana värden naturen ger. Markera de värden du
tycker är viktigast. (Max 5 st)
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 Annat:______________________________ 

 Tillgång till värdefull kulturmiljö 

 Friluftsliv och träning 

 Rekreation och avkoppling 

 Skugga och svalka 

 Förutsättningar för tamdjur som får, grisar, hästar, kor etc. 

 Varierat fågel- och djurliv 

 Tillgång till vilda frukter och bär 

 Varierad vegetation och grönska 

 Vacker miljö 

 Frisk luft 

 Lugnt och tyst 

Att vistas i naturen kan ha flera fördelar för människan. Nedan har
vi listat en del sådana värden naturen ger. Markera de värden du
tycker är viktigast. (Max 5 st)
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7. Det råder bostadsbrist i hela Stockholmsregionen och upprättande av fler
bostäder kommer ha inverkan på naturen och dess ekosystem. Hur ser ni på det?

6. Hur ser du på Nackas framtida utveckling? Finns det områden där det kan väntas
en positiv förändring? Och finns det områden som kan hotas av en negativ
utveckling?

5. Hur kan man bäst värna om de ekosystemtjänster som finns i Nacka?

4. Finns det ekosystemtjänster som är hotade i kommunen eller rent av saknas
helt? Vilka i så fall?

3. Vilka ekosystemtjänster anser du vara av störst betydelse i Nacka kommun?

2. Vad har du för tidigare erfarenhet av att arbeta med ekosystemtjänster?

1. Vad är en ekosystemtjänst enligt dig?

Nacka kommun arbetar med ett projekt som går ut på att identifiera och värdera olika
ekosystemtjänster i kommunen.
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Appendix II, Interview with Majvie Swärd, Commissioner of the Opposition
party (Social Democrat), Nacka Municipality.
Stockholms Universitet
Miljövård och Samhällsplanering
VT 2013

8. För att förtydliga olika begrepp frågar vi också Håkan om skillnaden mellan
biodiversitet och ekosystemtjänster.

7. Hur ser du på framtiden när det gäller förståelse för och arbete med
ekosystemtjänster?

6. Hur ser du på att prata om ekosystemtjänster i ekonomiska termer?

5. Hur kan man bäst värna om de ekosystemtjänster som finns i Nacka?

4. Finns det ekosystemtjänster som är hotade i kommunen eller rent av saknas helt
och vilka i så fall?

3. Vilka ekosystemtjänster anser du vara av störst betydelse (i Nacka kommun)?

2. Vad har du för tidigare erfarenhet av att arbeta med ekosystemtjänster?

1. Vad är en ekosystemtjänst enligt dig?

Nacka kommun arbetar med ett projekt som går ut på att identifiera och värdera olika
ekosystemtjänster i kommunen.
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Appendix
Interview with Håkan Berg, lecturer at the Department of
Physical Geography and Quaternary Geology, Stockholm University,
ecosystem services expert.
Stockholms Universitet
Miljövård och Samhällsplanering
VT 2013
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