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Case Study on Policy’s Effect on Nature-based Solutions in
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Bjorkman, E., 2024: Implementing Nature-based Solutions in the City of Stockholm — A Case Study on Policy’s
Effect on Nature-based Solutions in Stockholm Royal Seaport. Master thesis in Sustainable Development at
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Abstract: The global mean temperature is continuously increasing despite of the Paris Agreement’s goal of keeping it
from rising more than 1.5-2°C above pre-industrial levels. Cities are the main contributors to the increasing temperature
as they emit more than 70% of total global CO; emissions. Therefore, it is important to achieve net-zero emissions in
cities to stop temperature from increasing further. Nature-based Solutions (NbS) have proven to be a cost-effective
strategy to reduce CO, emissions in urban environments (by up to 25%). Research needs to be conducted on how NbS
should be incorporated into policy for them to have the best effects and desired outcomes. This thesis explores how NbS
can be effectively implemented in environmental policies to reach set goals and achieve desired effects. It aims to explore
factors in the Stockholm Royal Seaport (SRS) environmental policy that can strengthen and constrain the implementation
of NbS. The intention of this thesis is also to learn how this area’s policy affects the collaboration between stakeholders,
including residents, in this area. The research questions of this thesis are: (1) What are the environmental policies related
to Nature-based Solutions used by Stockholm Royal Seaport to achieve climate positivity and strengthen ecosystem
services? (2) What key factors in the environmental policies in Stockholm Royal Seaport can be identified as supporting
or constraining the implementation of Nature-based Solutions? (3) How do the environmental policies in Stockholm
Royal Seaport affect the collaboration among stakeholders in this area? A case study on SRS is conducted to answer these
questions. The data is collected from this area’s latest steering document and sustainability report, and interviews.
Thematic analysis is used to analyse the collected data. The results from the exploratory research are that SRS’s policies
presented in goal four of the steering document, such as the promotion of blue and green infrastructure, positively affect
the NbS used in this area to strengthen ecosystem services. However, these solutions are not explicitly identified as
strategies to achieve climate positivity. Two key factors that support implementing NbS in SRS have been identified. The
first is the requirement for developments to follow the stormwater management strategy and the Green Space Index.
Second is the encouragement of collaboration between stakeholders. Three key constraining factors identified are: 1) the
lack of definition and communication of the NbS strategies, and the reason for implementing them; 2) the lack of mention
and explanation of NbS in the steering document; 3) limiting budgets. The policy in SRS is highly focused on, and
encourages, collaboration and knowledge development between stakeholders, therefore, it is concluded that this area’s
policy has a positive effect on this policy aspect and contributes to increasing collaboration.

Keywords: Blue-green infrastructure, Climate Neutrality, Ecosystem Services, Nature-based Solutions, Policy,
Sustainable Development.
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1. Introduction

Since the signing of the Paris Agreement in 2016, the signing countries agreed to work towards keeping the
global mean surface temperature from rising more than 1.5-2°C above pre-industrial levels (UNFCCC,
2015). Yet the Earth is getting dangerously close to surpassing this limit. A study on planetary boundaries
showed that the global average temperature has increased by more than 1.3°C since pre-industrial times
(Richardson et al., 2023). Research has shown that the European Union exceeded pre-industrial levels by
1.5° between February 2023 and January 2024 (European Environment Agency, 2024). Since the start of
the Industrial Revolution, the rate of greenhouse gas (GHG) being released into the atmosphere due to
anthropogenic activities has increased exponentially. The Intergovernmental Panel on Climate Change
(IPCC) determined that the increased GHG concentration in the atmosphere since 1750 is a result of human
activity (IPCC, 2013). Thus, the industrialisation of societies has led to increasing amounts of CO, being
released into the atmosphere, increasing atmospheric CO, concentration, and causing temperatures to rise.
Cities account for more than 70% of global CO. emissions (EImqvist et al., 2019) and have become a focal
point in inter- and intra-governmental policies. Because of this, the European Commission aims to achieve
100 climate-neutral cities by 2030 (Shabb & McCormick, 2023). Cities from all member states of the
European Union (EU) have been chosen to join this mission and have pledged to actively work towards
achieving climate neutrality by 2030 (Pan et al., 2023). Climate neutrality refers to achieving net-zero
emissions by reducing GHG emissions while compensating for emissions not absorbed by the planet’s
natural absorption. Climate neutrality is achieved when there is a balance where released emissions are
equal to or less than the absorbed emissions (European Council, 2023). One of the cities in this mission is
Stockholm, Sweden, which simultaneously is a part of the initiative Viable Cities. Viable Cities is a Swedish
initiative in which Swedish cities work together to achieve climate-neutral cities by 2030 (Viable Cities,
2024). This is one example of how inter- and intra-governmental policies are being implemented to manage
rising temperatures by limiting CO. release to become climate-neutral. The European Environment Agency
(2024) expressed the need for European and national policies to develop effective policies and actions that
will help reduce GHG emissions and prepare societies to adapt to the impacts of climate change. They
express this severity by stating "if decisive action is not taken now, most climate risks identified could reach
critical or catastrophic levels by the end of this century” (European Environment Agency, 2024).

The decrease in urban vegetation is also a contributing factor to increasing atmospheric CO, concentration
in urban areas. By incorporating more green spaces in urban environments, ecosystem services can be
strengthened, and atmospheric CO. sequestered (Kuittinen et al., 2016). Working with nature, such as by
increasing the amount of greenery in urban environments, to solve societal challenges goes under the
umbrella concept of Nature-based Solutions (NbS). NbS are actions that address societal challenges by
protecting, using, managing, and restoring ecosystems (IUCN, 2020). The NbS concept has been identified
as a part of the solution for addressing the current complex environmental and social challenges in the urban
context, such as climate change (Arlati et al., 2021). The United Nations (UN) declared that the goal of
achieving net-zero emissions and not surpassing the 1.5° limit by 2050 will not be reached without nature
(UNEP, 2019). Research has shown that implementing NbS in the industrial, residential, and transportation
sectors could reduce carbon emissions in urban environments by up to 25% (Pan et al., 2023). This is further
supported by the IUCN (2020), which states that NbS have the possibility of providing about 30% of all
cost-effective mitigation needed by 2030 in order to stabilise warming below 2°C. Coupling NbS with other
existing measures could further reduce the atmospheric CO, concentration (Pan et al., 2023).

1.1. Problem Formulation

To reach the common goal of achieving climate-neutral cities, it has been established that implementing
NbS in addition to the already existing measures, such as relying on conventional engineered solutions for
example better transport systems and renewable energy (IUCN, 2020), would lead to additional decrease in
atmospheric CO, concentration. Nevertheless, EU policies have been known to lack this aspect (European
Commission, 2021; Pan et al., 2023). For NbS to achieve the maximum reduction of atmospheric CO,
concentrations it needs to be extended from only being included in preservation and conservation policies
to be in all aspects of policy (Cohen-Shacham et al., 2016). For example, in policies for implementing green
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infrastructure in urban development planning increase the amount of nature in cities which in turn decrease
CO. concentrations (Brokking et al., 2021; Dushkova & Haase, 2020; Dumitru et al., 2020). However,
implementing the concept of NbS in policies does not guarantee achieving the desired outcome. For the
implementation of NbS in environmental policy to have the best and desired effects and outcomes, research
needs to provide information on how to implement it and how and where it is best incorporated in policy.

This study explores how NbS can be effectively implemented in environmental policies to reach set goals
and achieve desired effects. This is done by exploring key factors of the environmental policy in the City of
Stockholm that can increase the implementation of NbS in urban areas and if there is something in policy
that can act as constraining towards it. Because of the common goal of lowering atmospheric CO.
concentration and since cities account for more than 70% of global CO. emissions (European Commission,
2022), it is essential to research ways of decreasing the amounts of CO, cities emit. Stockholm was named
the first European Green Capital in 2010 due to its ambitious environmental goals and sustainability work
(European Commission, 2010). As Stockholm has several ongoing environmental projects and policies that
involve ecosystem services, and because the city has great potential for substantial carbon sequestration
through NbS (Pan et al., 2023), it is a relevant city to conduct research on, for the purpose of this study.

1.2. Aim and Research Question

This study aims to explore the effects environmental policy has on the implementation and use of NbS as a
means to strengthen ecosystem services and achieve climate neutral cities. By exploring the effects of
environmental policy, the goal is to learn if and how that affects how residents and other stakeholders, such
as contractors, and city employees, work together and separately in projects aimed at achieving climate
neutrality in urban environments. This is done by exploring factors in the Stockholm Royal Seaport (SRS)
environmental policy that can strengthen the implementation of NbS and factors that can constrain this. To
achieve the aim of this study, the research questions are as follows:

e What are the environmental policies related to Nature-based Solutions implemented in Stockholm
Royal Seaport to achieve climate positivity and strengthen ecosystem services?

o What key factors in the environmental policies in Stockholm Royal Seaport can be identified as
supporting or constraining the implementation of Nature-based Solutions?

¢ How do the environmental policies in Stockholm Royal Seaport affect the collaborative work
among stakeholders in this area?

The results of this study may contribute to already existing research, such as Brokking et al. (2021),
Dushkova and Haase (2020), and Khoshkar et al. (2020), by exploring how environmental policy affects
the implementation of NbS in urban environments. This might provide a deeper understanding of what
environmental policies could incorporate and what to avoid to improve the implementation and use of urban
NbS. This is important as NbS have been proven to effectively lower urban CO. concentrations (Pan et al.,
2023; IUCN, 2020; Xiao et al., 2023), and it is, therefore, important for this measure to be incorporated into
urban policies to achieve climate neutral cities. In addition, this study might encourage urban planners to
review their city’s environmental policy with the aim of finding potential constraints to the policy that could
be improved to increase the possibility of further implementation of NbS.

2. Background

The following sections present empirical background on environmental policies in Stockholm, SRS and
NbS that frame the results and discussion. First, the policy documents related to SRS are reviewed and
briefly presented. Second, the concept of NbS is explained using academic literature, as well as information
provided by the EU and other instances.



2.1. Stockholm Environmental Policy

SRS’s vision was defined by overarching steering documents of the City of Stockholm, such as the
Environmental Programme 2020-2023, the Stockholm City Plan, and the Climate Action Plan (City
Development Committee, 2022). The steering document in SRS is the Sustainable Urban Development
Programme, and its goals are based on the goals of the Environmental Programme and the Climate Action
Plan (City Development Committee, 2022). Because these documents relate to SRS, a general summary of
the documents’ most important content is presented below. This is relevant to this thesis because it provides
an understanding of the policy landscape surrounding the SRS Seaport project.

The Environmental Programme 2020-2023 is the 10th environmental programme, the first one being
released in 1976, and identifies Stockholm's highest priority challenges and objectives (City Executive
Office, 2020a). This document states that Stockholm has been a leading environmental city for decades and
intends to remain an international role model in global environmental and climate activities (City Executive
Office, 2020a). This indicates that Stockholm City has high ambitions regarding its environmental policies
and work strategies. There is a continuous focus throughout this entire report on Stockholm having been,
and has the goal of continuing to be, a world leader in the work on sustainable development. This is reflected
in the ambitious priority goals and milestones. According to the Environmental Programme, one of the city's
biggest challenges is becoming fossil-free by 2040, as expressed in several priority goals (City Executive
Office, 2020a). The over-arching goal of Stockholm City is to become climate-positive by 2040, which
means that it strives to go beyond achieving net-zero emissions and to remove additional CO, from the
atmosphere. The emissions accounted for in the Environmental Programme are direct emissions from the
city, which consists of activities from their personnel and buildings, and the city’s indirect emissions from
Stockholm’s residents (City Executive Office, 2020a). The city must ensure the continuous exchange of
knowledge and learn from good examples such as the SRS to achieve the goal of a Stockholm with
biodiversity in well-functioning and cohesive ecosystems (City Executive Office, 2020a). The highest
priority goals for Stockholm’s environment in the long term make up the structure of the Environmental
Programme. The goals are (City Executive Office, 2020a):

A fossil-free and climate-positive Stockholm by 2040

A fossil-free organisation by 2030

A climate-adapted Stockholm

A resource-smart Stockholm

A Stockholm with biodiversity in well-functioning and cohesive ecosystems
A Stockholm with clean air and a good sound environment

A toxin-free Stockholm

NookrwdE

Stockholm City Plan’s vision is a cohesive, sustainable, and climate-smart city. It offers guidance and
support in deciding on land and water use and how the built environment should be developed and protected
(City Planning Administration, 2018). The City Plan has an important communicative role because it clearly
describes and provides guidelines for the City of Stockholm’s future development. However, it is not legally
binding (City Planning Administration, 2018). The city plan establishes four long-term goals. These are a
growing city; a cohesive city; good public space; and a climate-smart and resilient city. They include
wanting to attract companies and visitors from around the world, making it easy to move between different
areas, having many diverse local areas with flourishing district centres, and having a lower climate impact
and limited resource consumption (City Planning Administration, 2018). The City Plan mentions SRS as
one of the city’s designated sustainability-profiled areas, which is to be a pioneering example of the next
generation of sustainable districts (City Planning Administration, 2018).

The last document is the Climate Action Plan 2020-2023. The city’s climate goals are presented in the
Environmental Programme, and this plan contains examples of measures to be implemented to achieve the
goals (City Executive Office, 2020b). The long-term aim of the implemented measures is to work towards
the city becoming climate-positive by 2040 (City Executive Office, 2020b). Four areas for action are
presented in this document. The areas are transport; energy use for heating and cooling in buildings;
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electricity production and use; and gas production and use. Each action area describes current GHG
emissions and the processes the city needs to start to become fossil fuel-free by 2040. Then, a statement
expressing what needs to be done to begin the reduction of greenhouse gases and who is responsible for the
implementation and follow-up (City Executive Office, 2020b). The Climate Action Plan is expected to
significantly reduce the city’s greenhouse through the Climate Action Plan (City Executive Office, 2020b).

2.1.1. Stockholm Royal Seaport
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Fig. 1. Map of central Stockholm. The area within the red markings is this thesis’ study area, Stockholm Royal
Seaport.

SRS is one of Stockholm’s three sustainability-profiled areas tasked with testing and developing new
solutions and processes to reach a more sustainable future (City Development Committee, 2022). Today,
this area, previously an industrial area used for gas production, is known as one of the most extensive and
complex urban development projects in the City of Stockholm (City Development Committee, 2022).
Planning of this project began in the early 2000s, and 2011, the first housing units were developed
(Stockholms Stad, 2024a). The City Council Development Administration, in collaboration with other
administrations of the city and municipal companies, is managing the development and sustainability of this
project (Stockholms Stad, 2024b). Their vision is to create a green, vibrant city area with a focus on
sustainability in all aspects of development, and it is intended to act as a model for sustainable development.
Through its vision and sustainability work, SRS was elected “Best Sustainable District by C40 Sustainable
Cities” at the UN Climate Conference in Paris in 2015 (City Development Committee, 2022). C40
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Sustainable Cities consists of a global network of mayors of the world’s leading cities, which are united in
action to confront the climate crisis (C40 Cities, n.d.).

The overarching goal of the SRS project is to become fossil-free by 2030 (Stockholms Stad, 2024b). This
project aims to contribute to Stockholm’s ambition of becoming fossil-free and climate-positive by 2040.
The visions and goals are presented in this area’s steering document, the Sustainable Urban Development
Programme, and were established by the Stockholm City Council and working groups of experts from
different departments and administrations (Stockholms Stad, 2024b). Five goals guide this project
(Stockholms Stad, 2024b):

Vibrant city

Accessibility and proximity

Resource efficiency and reduced climate impact
Let nature do the work

Participation and learning

aorwbdE

These goals cover several aspects of sustainability and sustainable development and are based on
Stockholm’s Environmental Programme and Climate Action Plan (City Development Committee, 2022).
Innovations and ideas for sustainable city development are being tested here (Stockholms Stad, 2024b), and
the importance of collaboration between different stakeholders is emphasised (City Development
Committee, 2022). As the Sustainable Urban Development Programme is the steering document for the
sustainable development of SRS, this will be the main focus of the document analysis.

2.2. Nature-based Solutions

NbS is a relatively new concept in research on solving environmental challenges, emerging in the 1970s but
has become more mainstream in the last two decades (Cohen-Shacham et al., 2016). Many aspects are
included in this concept, making it somewhat difficult to define. However, the first time NbS were clearly
described was in 2015 (European Commission, 2021) when the European Commission started a significant
research area on NbS to improve the implementation capacity (Brokking et al., 2021). After this, the concept
gained momentum. In 2016, IUCN composed the first global definition of the concept: "actions to protect,
sustainably use, manage and restore natural or modified ecosystems, which address societal challenges,
effectively and adaptively, providing human well-being and biodiversity benefits” (IUCN, 2020). The
Environmental Protection Agency (2022) adds to this definition that NbS are also multifunctional and cost-
effective. Because NbS contains multiple different strategies, it is often described as an umbrella concept.
Brokking et al. (2021) explain that every measure aiming to strengthen green and blue infrastructure, foster
social and ecological qualities of green spaces, and support urban resilience falls under the NbS umbrella.
NDbS are considered urban design and planning tools for ecologically sensitive urban development
(Dushkova & Haase, 2020). Thus, they are crucial elements in the urban environment for addressing current
climate change challenges and creating vibrant, sustainable cities (Swedish Environmental Protection
Agency, 2022). NbS can be divided and defined in a multitude of ways. One way of categorising NbS is
according to UNaLab (n.d.). UNaLab is a project that has received funding from the EU’s Horizon 20 project
(European Commission, 2024). Table 1 portrays seven categories divided and defined by UNaLab (n.d.).
This particular way of categorising urban NbS approaches is used because it provides the reader with an
overview of different urban NbS approaches in a clear and concise way. It is directly related to EU policy,
which is related to the way this thesis describes NbS.



Table 1. Types of NbS, including definitions and examples (UNaLab, n.d.).

Type of NbS

Definition

Green Spaces

Trees and Shrubs

Soil Conservation and
Quality Management

Blue-Green Space
Establishment or
Restoration

Green Built Environment

Natural or Semi-Natural
Water Storage and
Transport Structures

Infiltration, Filtration and
Biofiltration

Green spaces serve as the backbone of urban green infrastructure. They provide several
urban climate benefits, such as biodiversity, recreation, and human well-being. Green
corridors, parks, and urban gardens are examples of green spaces.

Planting and protecting trees and shrubs provide habitats for urban wildlife, regulates
temperature and stormwater, and mitigates air pollutants. Trees and shrubs in urban
environments include street trees, urban forests, and hedges.

This NbS supports biodiversity above and below ground, sequesters CO., increases
stormwater infiltration, can help regulate microclimate, and improves water quality.
Permaculture, planting deep-rooted perennials, and slope revegetation are examples of
NbS practices that involve this type of NbS.

Vegetated land areas near watercourses and waterbodies can help slow overland runoff,
increase infiltration, provide habitats for wildlife, offer social and recreational benefits,
and reduce the risk of flood and erosion. Some examples of these practices include
establishing riparian buffer zones, seagrasses, and dune structures.

This NbS consists of structural elements of urban environments that incorporate
vegetation in their design, such as green roofs, facades, alleys, parking lots, and moss
walls. Its benefits include pollutant mitigation, biodiversity enhancement, and
stormwater and microclimate regulation.

These are natural or constructed waterbodies which help mitigate the challenge of
increased flood risks in grey urban environments due to terrestrial rain. Constructed
wetlands, restoration of waterways, and underground water storage are examples of
these.

Infiltration, filtration, and biofiltration can help mitigate the challenges posed by the
increased number of intense precipitation periods and reduce water pollutants.

Examples of these NbS practices are infiltration basins and planters, and rain gardens.

Many benefits come with the implementation and use of NbS in urban environments. The Swedish
Environmental Protection Agency (2022) states that NbS in urban environments could lessen many climate-
related challenges with proper planning and conditions. NbS contribute to a lower CO2 concentration
through direct or indirect effects and are essential for achieving carbon neutrality in urban environments.
Pan etal. (2023) explain that the direct impact is carbon sequestration through vegetation, soil, and wetlands.
The indirect effects include promoting cycling and walking instead of driving a car, reducing heating and
cooling load through microclimate regulation, and promoting pro-environment behaviour. (Pan etal., 2023).
Urban CO2 emissions can be reduced by, on average, 17.4% and up to 25% when spatially prioritising
different types of NbS and assuming maximum theoretical implementation (Pan et al., 2023). Because urban
green spaces increase the storage and sequestration of CO2 (Kabisch, 2015) when they are included in
buildings as greenery in courtyards and green facades and roofs, the municipal CO2 can be reduced (Xiao
et al., 2023). Urban vegetation can also contribute to better health through the reduced dispersion of air
pollutants (Swedish Environmental Protection Agency, 2022). Another critical effect of implementing NbS
in urban environments is that it contributes to lowering temperatures. Urban green spaces, such as parks and
street trees, can contribute to the improvement of microclimates by providing shade, reducing solar
radiation, regulating air temperatures, and reducing the urban heat island effect (Swedish Environmental
Protection Agency, 2022; Kabisch, 2015). Other positive effects that can emerge from implementing NbS
include social benefits, such as providing recreational areas and stress reduction, the reduction of energy
consumption, improving the conditions for biodiversity, promoting better health through noise reduction,
managing stormwater, and detaining and regulating peak flows during torrential rain (Swedish
Environmental Protection Agency, 2022). NbS are among the most crucial tools for managing the challenges
of a changing climate and the accelerating loss of biodiversity (Swedish Environmental Protection Agency,
2022).



2.2.1. Ecosystem Services and Nature-based Solutions

As can be understood from the section above, NbS and ecosystem services are highly related. Brokking et
al. (2021) explain that NbS emerged as a concept to operationalise an ecosystem service approach within
spatial planning to respond to the decrease in urban green space. Moreover, one part of the definition of
NbS is that they must support various ecosystem services (Brokking et al., 2021). Ecosystem services are
generally defined as “the functions performed by nature that directly or indirectly benefit humankind and
contribute to well-being (e.g., water regulation, air regulation, recreation)” (Khoshkar et al., 2020). The
Swedish Environmental Protection Agency (2022) describes three ways NbS affect and work with
ecosystem services. First, NbS can help conserve and restore existing ecosystem services by, for example,
establishing or preserving protected areas. Second, NbS manages and sustainably use ecosystems by actions
promoting ecosystem services. Third, it can help regenerate degraded ecosystems and create new ones
(Swedish Environmental Protection Agency, 2022). Further, the European Commission (2021) explains that
“the application of NbS is the deliberate inclusion of natural system processes within human environments
to obtain relevant outcomes in the form of ecosystem services”.

Ecosystem services are often called urban ecosystem services when referring to the benefits humans acquire
from ecological processes in urban areas (Elderbrock et al., 2020). Some benefits urban ecosystem services
provide are pollution removal, noise reduction, food production, carbon storage and sequestration, and
recreational and cultural values (Russo & Cirella, 2021). NbS can be implemented in urban environments
to strengthen existing urban ecosystem services and create new ones. Green infrastructure, such as green
spaces, street trees, and urban gardens, is an example of an NbS that can be developed in urban environments
to strengthen the urban ecosystem services as it supports pollinators, alleviates air and water pollution, and
diminishes flooding vulnerability which are all urban ecosystems services critical to human well-being
(Brzoska & Spage, 2020; Elerbrock et al., 2020).

2.2.2. Policy and Nature-based Solutions

The concept of NbS began to appear in political agendas of cities committing to integrate nature as a solution
to societal challenges in the 2010s (Arlati et al., 2021). The nature-based approach to urban development
has since grown in popularity but needs to be fully integrated into national, regional, and local policies
(European Commission, 2021). The IUCN (2020) recognises the pressing need for better definition and
precision of what NbS entails and what it needs to be successfully implemented as it enters into policy.
Good evaluation of NbS approaches can lessen this issue and be the basis for effective implementation of
NbS (European Commission, 2021). Khoshkar et al. (2020) explain that local political support is key to
implementing ecosystem services. Because ecosystem services and NbS are so highly related, it can be
assumed that this is also true when implementing NbS. This indicates that NbS can be used as a policy tool
to increase urban greenery and strengthen ecosystem services, thus reducing urban CO. emissions and
achieving climate neutrality. NbS have been suggested as a promising policy approach by Dumitru et al.
(2020) for addressing urban challenges. The European Commission (2021) agrees as they equal NbS
implementation to a “green-blue pedal” in the hands of policymakers because it is a tool capable of
sustaining human activity and life while keeping to the planetary boundaries (Rockstrém et al., 2009).

Multi-disciplinary cooperation in the conceptualisation and design of NbS is required to bridge different
fields of expertise (Brokking et al., 2021), yet this is rarely adopted (Raymond et al., 2017). Although NbS
are gradually being incorporated into policy and planning at both national and international levels
(Dushkova & Haase, 2020), they are generally confined to natural resource policies (Raymond et al., 2017).
For NbS to have the most significant impact on CO, emissions and concentration, it should be addressed in
cross-sectional areas so that different societal challenges are addressed simultaneously by multiple actor
groups (Raymond et al., 2017). Incorporating multi-disciplinary teams in the decision-making can
contribute to strategies for solving multiple challenges at once that might not otherwise have been
discovered due to the different knowledge the actors possess.



2.2.3. Key Articles Related to this Thesis’ Research Aim

This section presents key journal articles relating to this thesis. This will provide insight of what others have
studied on this subject. Similarities and differences can be drawn from the presented articles to this thesis
which can offer ground for discussion in upcoming sections. This section will also define a gap in research
in which this thesis will aim to fill.

The first key article related to this thesis researches how NbS are addressed in municipal urban development
planning (Brokking et al., 2021). They also explore how the policy framework of NbS can benefit the siting
and design of green spaces. Finally, Brokking et al. (2021) explore the collaboration between the
municipality and other stakeholders to integrate high-quality NbS in urban developments. This article aims
to analyse municipal practices for sustaining and developing NbS practices and to understand the drivers
for NbS (Brokking et al., 2021). Three research questions are addressed in the article. The questions regard
the social and ecological qualities the development of green space aims at, how the planning process governs
their design to ensure the desired qualities of NbS, and how NbS-related conceptual frameworks are used
in urban planning and development. The urban development planning process of three case studies in the
Stockholm region, one of which is SRS, was analysed using focus groups, semi-structured interviews, and
studies of literature and official documents. Brokking et al. (2021) identified three pillars that, when
included in municipalities' urban planning processes, can improve the preconditions for developing NbS,
contributing to green and climate-resilient urban development. The first pillar suggests a collaboration
between public and private actors to establish dialogues of goals, challenges, and alternative solutions. This
would create a shared understanding of how urban development can provide green spaces. The second pillar
is about developing competence that supports collaborative planning through activities with insights from
other projects and research. Through this, an arena for knowledge and exchange can be established. Finally,
the planning of green space should be supported by integrating ecological knowledge, such as on green
infrastructure and ecosystem services, into the conceptual framework for urban green spaces (Brokking et
al., 2021). Brokking et al. (2021) suggest that regional green infrastructure initiatives providing knowledge
on ecological qualities and a structure for green spaces can benefit municipal agencies. The focus on
experiential knowledge and developing green infrastructure, from a long-term perspective, can also enhance
biodiversity in the Stockholm Region. However, balancing interests that are required in urban planning and
development are not always in favour of NbS (Brokking et al., 2021).

Dushkova and Haase (2020) also wrote an article relating to NbS policy and how to successfully realise
NbS in urban environments. They discuss the roles, development processes, and functions of NbS in cities,
as well as the drivers and challenges of NbS. The methods used in this study are a literature review on
conceptualisations, approaches, and lessons about NbS, explicitly focusing on application in cities
(Dushkova & Haase, 2020). The authors then applied the analysis to a German city case study, followed by
a review of existing NbS governance models in the city. Finally, semi-structured interviews were conducted
with experts on NbS experiments. Dushkova and Haase (2020) found several aspects that, when combined,
can lead to sustainable change and the prosperous existence of NbS. Some aspects are community
engagement, close collaboration between a wide range of stakeholders, clearly communicated, accessible,
and attractive outcomes of the NbS for the residents, and having a broad spectrum of ecological and social
activities and multiple benefits (Dushkova & Haase, 2020). Dushkova and Haase (2020) identified three
key observations regarding the ability of NbS to better face urban societal challenges, especially the
consequences of climate change. The two general observations are that ‘“NbS have a far greater
environmental, economic, and social value than generally assumed” and that “only the right green projects
in the right place [...] can have a positive and long-term effect” (Dushkova & Haase, 2020). The third
observation is relevant only to the case study. Dushkova and Haase (2020) identified financial limits that
can lead to insufficient development and maintenance of NbS, insufficient incentives and regulations to
encourage the private sector to include NbS in developments, and municipalities entering contractual
obligations with vital stakeholders as constraints to the implementation of effective and durable NbS. Some
actions they suggest for overcoming these limitations include the development of shared visions among
stakeholders, implementing environmental and sustainability management systems (such as tree planting
programs and development plans), and supporting formal and informal networks between different actors
included in the creation and implementation of NbS and local citizens (Dushkova & Haase, 2020). However,
they raise the concern that greening initiatives can play a part in gentrification (when the economic value of
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deprived locations is increased due to the redevelopment of that area, which can happen by the redesigning
and establishment of new parks) if powerful socioeconomic interests dominate the greening initiatives. They
conclude that human governance and intervention are essential for incorporating nature as a part of
developing cities toward using more resilient systems (Dushkova & Haase, 2020).

The third study is a case study on the barriers and bridges in municipal planning practices to support actions
for ecosystem services in three municipalities in Stockholm County (Khoshkar et al., 2020). Practitioners
in Stockholm municipal planning participated in a focus group, workshops, and semi-structured interviews
to share their experiences and views of ecosystem service practice and implementation in spatial planning.
The collected data was analysed using thematic analysis. Three themes were identified, in which the
challenges and needs of each theme were identified. Next, key factors for strengthening the implementation
of ecosystem services were linked to the challenges and needs. The three themes that were identified are
“regulatory framework and political support”, “organisational capacity building for implementation of
ecosystem services in municipal planning”, and “tools and practices for ecosystem services in the local
context” (Khoshkar et al., 2020). The challenges identified in the first theme are ecosystem services being
regarded as an aesthetic question, the lack of clear standards on the size and number of blue and green
spaces, and the lack of political support (Khoshkar et al., 2020). The key factors for mitigating the challenges
are strengthening EU and national policies and regulations, strengthening communication of ecosystem
service concepts to local decision-makers, and providing local support (Khoshkar et al., 2020). In the second
theme, the different levels of knowledge of ecosystem services in municipal organisations, frequent change
of municipal employees, and the need for structured monitoring and learning from experiences were
identified as challenges (Khoshkar et al., 2020). By increasing local knowledge of ecosystem services,
providing platforms for knowledge exchange and learning, strengthening support and advisory roles at the
county level, and developing routines for monitoring and evaluating ecosystem services in the planning
process, the challenges will be mitigated, according to Khoshkar et al. (2020). The challenges in the last
theme are the long and extensive planning process where different experts are involved, as well as the lack
of clear roles and the need for tools and routines for ecosystem service implementation in local
developments (Khoshkar et al., 2020). They identified that key factors for meeting these challenges and
strengthening the implementation of ecosystem services are the development of action plans on how
ecosystem service strategies should be implemented and that existing tools shall be tested and adapted to
the local context. (Khoshkar et al., 2020). Four main conclusions are drawn in this study. First, legal support
and regulations for ecosystem services on national and EU levels need to be improved. Second, the
communication between municipal practitioners and politicians needs to be improved to support learning
regarding the implementation of ecosystem services. Third, the knowledge of ecosystem services amongst
municipal actors is the key to implementing ecosystem services at the municipal level. Fourth, monitoring
is important to ensure strategically set strategies that are translated into actions and to learn from experience
(Khoshkar et al., 2020).

These three articles all conduct research on similar topics related to the implementation of NbS and
ecosystem services in urban environments. The first article researches how policy regarding NbS can affect
the design and siting of green spaces. Article two discussed how to realise NbS successfully through
development processes and analysed drivers and challenges for NbS. The last article studies the constraints
and bridges in municipal planning to support ecosystem services. Because NbS is highly related to
ecosystem services, as explained in section 2.2.1, and this article’s research problem is similar to this thesis,
it is relevant to include. As such, the articles tackle the topic of implementing NbS in urban environments
in slightly different ways. A common factor of all three articles is that collaboration between stakeholders
is essential and that different knowledge about NbS among stakeholders can be a challenge, which can occur
when there is a lack of a clear definition of the concept and its strategies. All of these articles relate to this
thesis research problem. However, this thesis targets the problem in a slightly different way. As the first
article explores how the NbS policy framework affects green spaces, this thesis instead explores the general
policy of one case study to find out how that can affect the implementation of NbS strategies. The difference
is that the policy in this case study is not explicitly an NbS policy framework. The second and third articles
research the practices and approaches that can affect the implementation. Therefore, the identified gap in
these articles is a lack of information on how one urban area’s general policy affects the implementation of
NbS approaches by exploring what aspects of policy support the implementation and what aspects constrain



it. The articles presented here have been used to strengthen this thesis’ findings and arguments. Because the
topic of these articles and this thesis are similar, but the approaches are different, comparisons can be made
between them, which can provide interesting discussion aspects and further understanding of the topic from
different perspectives.

2.2.4. Critique of Nature-based Solutions

Even though most of this concept comes with overwhelming positive effects on the environment and society,
it is also essential to recognise its negative aspects. Because of the uncertainties regarding NbS, such as the
input data, methods for quantification, and the deviation in conclusions of studies at different temporal and
spatial scales, it can be challenging to assess the significance of these solutions in a quantitative way when
aiming to achieve climate neutral cities (Xiao et al., 2023). Another challenge this concept faces is due to
the vagueness and openness of the interpretation of the concept. This hampers the mainstreaming of NbS in
the planning strategies and interventions in the urban environment (Babi Almenar et al., 2021). Cohen-
Shacham et al. (2019) explain that for NbS to be effectively implemented following the spatial needs, in
which it can reverse ecosystem degradation, more well-defined and evidence-based standards and guidelines
for practitioners and decision-makers are needed. Finally, Raymond et al. (2017) want to highlight the risk
of gentrification when improving environmental qualities related to higher property values.

3. Methods

An inductive, exploratory research approach is applied to answer the research questions. Case study is the
overarching method used in this study to research the relation between how NbS are incorporated into
environmental policy and the implementation of NbS in the same area. Document analysis and interviews
are used within this case study to answer this study’s research questions. The documents and the answers
from the interviews are analysed using thematic analysis. Because two methods are used, the procedure of
triangulation is applied. Triangulation limits the issues that can occur when conducting qualitative research
using only one data source (Nightingale, 2020).

3.1. Case study

Creswell (2014, p. 290) explains case studies as “a qualitative design in which the researcher explores in
depth a program, event, activity, process, or one or more individuals in depth”. Cases are bound by time and
activity, in which the researcher collects information using multiple data collection methods over time
(Creswell, 2014, p. 290). They are often associated with qualitative research methods and intensive studies
of one or a few units with the intent to understand a more significant number of units (Gerring, 2006, ch.
2). In most cases, they consist of a small geographical area or a limited number of individuals, in which
detailed exploratory analysis is conducted of a small number of events and conditions, and their relationship
(zainal, 2007). One of the main advantages of using a case study in research is its depth of analysis and its
ability to explain specific features of an event (Gerring, 2006, ch. 3) or, in this case, particular policies. Case
studies are recommended to use when researching an explanatory or descriptive question. They are most
appropriate when the aim is to answer a “how”, “what”, and “why” question (Halkias et al., 2022, ch. 4).
Halkias et al. (2022, ch. 4) also highlight the fact that case study research is appropriate when studying
contemporary events.

This case study explores the SRS’s environmental policy and its effect. This thesis uses a case study
approach to gain a more profound knowledge of environmental policy's effects on SRS. By researching how
environmental policies affect how SRS is working with sustainable development, the results have the
possibility of being applied to similar cases in urban areas. A case study approach fits this thesis well as it
aims to research what role policy has on a specific issue: how urban areas work with sustainable
development using NbS. This requires a deep dive into policy, and case studies offer a great depth of analysis
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and make it easier to examine the effects as this is a restricted area and project with easily accessible
information. As the research questions in this study are “how” questions, it is recommended that a case
study be conducted. Case studies are also appropriate when exploring contemporary issues, such as the case
of SRS, as it is active and ongoing.

Several aspects of the Stockholm area make it relevant to explore according to the thesis’ aim. The first
criterion for choosing this area was to be within commuting distance to allow for on-site interviews and to
visit the area. Stockholm is known for having a successful environmental policy (European Commission,
2023), making it an interesting city to explore. However, the City of Stockholm is large, thus making it
difficult to conduct an in-depth analysis as it would require a more extensive study, which requires more
resources. Instead, an overview of different areas in Stockholm was made, leading to the finding of three
areas labelled as sustainability-profiled. One of these three is SRS. SRS was chosen because of this area’s
focus on ecosystem services, which suited this thesis’ aim. After conducting a brief overview of the
environmental policy in Stockholm and of SRS, it was noted that SRS seemed to have a more significant
focus on ecosystem services than the City of Stockholm, which makes this an interesting area to study and
further justifies why this area was chosen.

3.2. Data Collection

Two data collection methods are used in this thesis. One is examining documents, and the other is
conducting interviews. This section explains how the data have been collected, what sources for data
collection have been used, and justifications of the chosen methods and sources.

3.2.1. Documents

One policy document and one sustainability report are analysed in this thesis. The policy document is the
Sustainable Urban Development Programme 2021 (City Development Committee, 2022). This document
was prepared by the City Development Administration and the City Planning Administration in dialogue
with relevant administrations and companies in Stockholm City in 2021 (Stockholms Stad, 2021). It was
released as the steering document for SRS, describing the development of SRS to show how it can be
developed while following its ambitious sustainability targets (City Development Committee, 2022). The
sustainability practices and approaches in this area are based on this document, which also describes the
project vision and goals. Because the research questions are about policy in SRS, this policy document was
chosen as it is the official policy and steering document for this area. This means that the environmental
work in this area is highly correlated to this policy document. The analysed sustainability report is SRS’s
Sustainability Report for 2023 (City of Stockholm, 2024). This report is uploaded to SRS’s website and
updated yearly. It summarises the results this area has achieved through its policies. This thesis includes the
report because it provides information on how this area’s policy strategies affect the implemented NbS
approaches. It also provides relevant information to help answer this thesis’ first two research questions.
Only the goals four and five are analysed since SRS’s policy related to NbS strategies can only be found in
these two goals. Therefore, the first three goals are not regarded.

The first document was created to describe the development of SRS and set out the ambition and guidelines
for sustainable urban planning (City Development Committee, 2022). This programme presents how this
area can be developed with ambitious sustainable urban development targets and is directed at politicians,
developers, authorities, city officials, and visitors (City Development Committee, 2022). It can be argued
that this document is also produced for marketing purposes as it promotes living and working in this area.
The same goes for the Sustainability Report. It does not merely present the results; it also highlights positive
activities and strategies applied in this area in a way that is, again, promoting this area. Therefore, there are
reasons to believe that the information provided by these documents is somewhat biased. However, the
policy strategies presented in the steering document are to be followed, and to check if they have been
followed, the Sustainability Report can be examined to find what strategies have been prioritised and
implemented. Thus, these documents provide important information relevant to this thesis, given that the
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bias is recognised. Because these documents are continuously being developed and improved and regularly
updated by city employees together with stakeholders of different expertise (Participant B), the information
provided by them is up to date. This strengthens the accuracy, credibility, and representativeness of the
documents.

Other documents considered for analysis were the Climate Action Plan (City Executive Office, 2020b) and
the Environmental Programme (City Executive Office, 2020a). The reason as to why these documents were
not chosen for this thesis is because they do not include policy that is specifically targeted for SRS. Although
SRS’s goals are based on the goals in these two documents, but with higher ambitions of testing new ideas
(City Development Committee, 2022).

3.2.2. Interviews

The interviews conducted in this thesis were structured following a semi-structured format. Semi-structured
interviews are a research tool that allows for in-depth exploration of participants' experiences, opinions, and
motivations for the research topic. They offer flexibility in questioning while allowing the researcher to ask
clarifying and follow-up questions not included in the interview guide (Osborne & Grant-Smith, 2021). This
allows participants to elaborate on issues important to them. Semi-structured, in-depth interviews are often
based on open-ended questions, making them well suited for exploratory research interested in local
knowledge and in the relationship between context and experiences (Osborne & Grant-Smith, 2021). Open-
ended questions are recommended for research requiring detailed and rich responses (Osborne & Grant-
Smith, 2021). It can be beneficial to conduct the interviews on video calls as it can be more accessible to
people facing difficulties participating (Osborne & Grant-Smith, 2021). Researchers may encounter
difficulties deciding on sample size (Creswell, 2014, p. 239; Osborne & Grant-Smith, 2021). Sample size
depends on the research questions, the diversity of the participant pool, and the researchers' and participants’
resources and capacity. However, for research based on in-depth interviews, it is common to include 5 to
25 participants (Osborne & Grant-Smith, 2021). Nevertheless, a small participant pool can still provide
abundant seams of data (Osborne & Grant-Smith, 2021). Finally, Creswell (2014, p. 239) explains that in
qualitative research, the researcher should purposefully select participants that best can contribute to the
understanding of the problem and the research questions.

Three interviews were conducted with people working or having worked with the SRS project. Why only
three interviews were conducted is explained in section 3.4 Limitations. The interview participants were
selected using purposive sampling based on their role in this project to get diverse perspectives on the project
and policy. Two persons working in the city of Stockholm’s Development Department and one person at a
landscape architect company that the city hired to work on the project were interviewed. This is intended to
make the discussion more nuanced, as they might have different perspectives, interests and thoughts on the
policy relating to the project. Table 2 presents the participants and their roles in the project. All interviews
were held via video call (Zoom) in Swedish to accommodate the participants and make the interviews more
accessible. The interviews were semi-structured, and an interview guide with ten open-ended questions was
prepared before the interviews. The analysis of the policy documents gave a basic insight into this project
and helped design the questions. This is an advantage of analysing the policy before conducting interviews.
Each interview was audio recorded, with the interview participants' permission, and the recordings were
transcribed using transcribing programs. The transcriptions were checked to make sure they did not contain
any obvious mistakes. This, according to Creswell (2014, p. 252), increases the reliability of this data
collection method. The transcribed interviews can be found in Appendix B.
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Table 2. List of the people who were interviewed.

Participant Title and organisation Role in Stockholm Royal Seaport

A Landscape architectand ~ Works as a landscape architect for multiple neighbourhoods in SRS.
runs the company Urbio

B Strategist at the City of Develop strategies in SRS in collaboration with affected administrations,
Stockholm’s City corporations, and other stakeholders within the industry. Construct
Development requirements for stakeholders during the city development. Conducting
Department follow-ups on the project to further develop and improve the strategies

used for sustainable urban development.

C Landscape architect at Works with planning and construction of public site land in SRS.
the City of Stockholm’s
City Development
Department

Semi-structured interviews with open-ended questions suit this thesis well, as the interviews contribute to
the exploratory research with different types of participants that provide answers that could require different
follow-up questions. Semi-structured interviews are also a suitable research tool for this thesis because they
aim to research the effects of environmental policy on the sustainability work conducted in the same area,
and the work that is conducted there can depend on how the people working with the policy and developing
this city area perceive and experience the policy. The semi-structured interviews also allow the participants
to go deeper into the aspects they are most interested in, which contributes to this thesis as the gquestions
that were prepared beforehand might not cover all the important aspects of this area's environmental policies.
Interview, in general, is a relevant data collection method for this thesis as it provides in-depth opinions and
experiences from the people working in this area of its policy, which is also needed for the research
guestions.

3.3. Thematic analysis

Thematic analysis is a type of document analysis that recognises patterns within the data, and the emerging
themes become the basis for analysis (Armstrong, 2022). The purpose of thematic analysis is to interpret
and identify key data features guided by the research questions (Clarke & Braun, 2017). However, Bowen
(2009) expresses the importance of objectivity when analysing and interpreting the data because of the risk
of adding meaning to specific passages. Several approaches, research questions, and ways of data collection
can be used when doing thematic analysis (Wheeler, 2022; Clarke & Braun, 2017). However, one thing the
approaches have in common is that the process of thematic analysis considers a cautious focus on reading,
re-reading, and coding the data (Bowen, 2009). Creswell (2014) describes coding as organising the data into
text segments and assigning a word or phrase to the segments to form a general understanding of it. The
codes are small units that capture interesting data features that are possibly relevant to the research question,
and themes are defined as larger patterns of meaning that share the same concept (Clarke & Braun, 2017).
The themes should capture important information about the data in relation to the research questions and
provide meaning to the data set (Clarke & Braun, 2017). Coding the data can be done in two ways. Either
following an inductive approach in which the codes are derived from the data or a deductive approach where
the coding can be driven by the researcher’s theoretical or analytical interests (Braun & Clarke, 2006). The
analysis approach of the themes can also differ. One way of analysing the themes is to provide a rich
description of the entire data set. Alternatively, one or a group of themes are analysed in more detail relating
to an area of interest or a specific question (Braun & Clarke, 2006). Several strengths are related to the
thematic analysis method, one of which is that several approaches, research questions, and data collection
can be used when applying this type of analysis (Clarke & Braun, 2017). Another strength of thematic
analysis is that the interpretation of the themes is supported by data (Armstrong, 2022). Thematic analysis
is deemed appropriate for data collected from interviews (Wheeler, 2022) and when the research questions
go beyond an individual's experience (Armstrong, 2022). Because thematic analysis has built-in quality
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procedures, such as the two-stage review process (Clarke & Braun, 2017), it strengthens the validity of the
produced results.

Thematic analysis is suitable for a variety of research and has been used in different types of environmental
sustainability research types. Some examples of when thematic analysis has been used in environmental
research are when barriers and drivers of environmental sustainability strategies, such as ecosystem services
and NbS, on urban development and construction projects, are studied (Khoshkar, 2020; Agyekum et al.,
2019; Opoku et al., 2022), and when the roles, development processes, and functions of NbS in cities and
their challenges are explored (Dushkova & Haase, 2020). Thematic analysis is beneficial for environmental
sustainability research as it allows for the identification of recurrent patterns and themes related to
environmental aspects. It serves as a valuable method for qualitative environmental sustainability research
because it provides a structured data analysis approach where key themes relating to sustainability
challenges can be identified. As was previously disclosed, thematic analysis suits different qualitative
research and data collection methods well, which is necessary for this thesis as the data needed to answer
this study’s research questions are collected from both policy documents and interviews. Dividing the
findings into themes will ensure a structured discussion based on this thesis research question.

The thematic analysis conducted in this thesis is based on Creswell’s (2014) explanation of how to conduct
qualitative research analysis using codes and themes and Braun and Clarke’s (2006) step-by-step guide to
thematic analysis. Creswell (2014) provides a well-defined explanation of how to conduct qualitative
research analysis, which follows the steps for thematic analysis. Even though Braun and Clarke’s (2006)
guide is published in a psychology paper, it is still relevant for this thesis as the paper has been cited in
several environmental sustainability research papers (Taylor & Francis Online, n.d.). Fig. 2 describes each
step of the thematic analysis this thesis follows. By following these steps, the thesis uses an inductive
approach to the thematic analysis. When presenting the results from the thematic analysis and analysing the
results, a group of themes related to this study's research questions are selected.

Step 1: Step 4:
Organise and
familiarise with the data

Review themes

Step 2: Step 5:
Code the data Define and name
themes
Step 3: Step 6:
Create themes Develop the report

Fig. 2. Steps for how the thematic analysis was conducted for this thesis.
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In the first step, the data from the policy documents and the transcriptions of the interviews are gathered,
read, and re-read. After this, the policy documents are coded using an inductive approach, where the data
provides all the codes, followed by the transcribed interviews. Some codes are unique for the documents
and some for the interviews, but most codes can be found in both data sources. The codes are generated by
taking out small sections of the data and labelling them using a word or a short term, and the data relevant
to each code is compiled. The third step is creating the themes, in which a small number of over-arching
themes are created, and all the relevant codes and data are gathered in each theme. In step four, the themes
are reviewed. Each theme is examined in this step to see if the themes are relevant to the codes and the entire
data set. Step five defines each theme, and based on the description, a word or a short term is decided to be
the theme’s name. In the final step, the findings are presented, and the results are interpreted and analysed,
from which conclusions are drawn. By constantly comparing the data with the established codes and their
meanings to ensure that there is no drift in the definition of the codes, the reliability of the codes can be
increased (Creswell, 2014, p. 252).

3.4. Limitations

There are limitations associated with the chosen methods used in this thesis. This thesis explore how policy
affects the type of environmental work implemented in an urban environment. Therefore, using a case study
makes it possible to better understand the correlation between policy and the implemented sustainable
development strategy. The general critique of case studies is that they create a trade-off between knowing
more about less or knowing less about more (Gerring, 2006). This can be a challenge when the research’s
results intend to be generalised to a larger population or sample size because case studies using a small
number of objects provide little basis for scientific generalisation (Zainal, 2007). However, if another case
has similar preconditions and size, the results of this thesis could still be valid there. Even if that is not the
case, it is still possible to gain additional knowledge and increase attention to the studied issue, which can
lead to more studies being conducted on the subject.

Another limitation this study encounters is that interviews are used as one of the research methods. The first
limitation is connected to the practical issues that might occur. In conducting interviews, the researcher must
depend on the interview participants to achieve the study's results. It can be challenging, first, to find people
with the proper knowledge who have time for an interview and, second, to schedule a time and a place for
the interview. To mitigate these issues, the interviews will be offered to be held through video calls. This
should make arranging interviews easier as it is accommodating to the interview participants. The limited
time period of this thesis puts more pressure on this limitation. The challenge of not conducting as many
interviews as planned became an issue in this thesis. The aim was to conduct at least five interviews.
However, even though a large number of stakeholders working with the SRS project were contacted, only
three accepted the interview request. The people who were contacted who declined the interview request
referred to not having time for an interview, feeling like they have too little knowledge of the project as a
whole rather than specific parts, and therefore felt like they would not contribute to the thesis, and not
currently working on the project. This limitation is somewhat mitigated because the triangulation analysis
method is applied to this thesis, as it consists of both interviews and policy documents as data collection
methods.

The second limitation of interviews is that the participants have biases, meaning their answers are subjective.
Biases cannot be avoided and must be considered when analysing the results. A way of decreasing the
effects of this limit is to include another data source (Bowen, 2009), which in this case is a document
analysis. However, the subjectivity is not necessarily only negative. In this case, the interview participants
are the ones implementing the policies in the urban environment, and therefore, how the policies are
implemented can depend on how they are interpreted.
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3.5. Triangulation

Triangulation is an analysis technique where two or more data collection methods are applied in the same
study (Nightingale, 2020). When triangulation for convergence is used, the idea is to ensure that the methods
are done properly and that the data is robust (Nightingale, 2020), which provides a single, better supporter
conclusion, compared to a conclusion drawn from only one source (Heesen et al., 2016). Using triangulation
in a study can enhance the reliability, internal validity, and create a more in-depth image of a problem if the
different observations of the same phenomenon led to the same results (Nightingale, 2020; Creswell, 2014,
p. 260). Heesen et al. (2016) explain that triangulation can be used when one is uncertain of the reliability
of one method; when including another that points to the same results, the results are confirmed more
strongly.

Triangulation for convergence is used in this study as two data collection methods are applied: policy
documents and semi-structured interviews. Both data sets point to the same results, which increases the
validity of the results and ensures the reliability of the methods. Triangulation is also used in this study to
justify the themes extracted from the data. Creswell (2014, p. 250) suggests that themes that are established
based on multiple data sources and/or perspectives can further add to the validity of the study. The themes
in this study are created based on all data sources and interview participants.

4. Results

This section presents the empirical findings from the thematic analysis of the policy documents and the
interviews. Table 3 presents themes derived from the data, along with a short description of each theme.
Each theme is comprised of codes identified from the policy documents and the transcribed interviews.
Seven themes were identified from the data. Themes one through six contain data from the interviews and
the Sustainable Urban Development Programme, while theme seven only consists of data from the
Sustainability Report. This is due to the Sustainability Report presenting the results from the implemented
policy strategies, rather than contributing to promote or limit certain policy strategies. The results section is
divided according to the themes.
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Table 3. Description of the identified themes.

Theme Description

| | 1
Policy Promoting Nature-based Aspects of SRS policy that encourages the implementation of NbS.
Solutions
Documentation and Evaluation Positive effects of stakeholders' requirement in SRS to document and
Requirements evaluate NbS approaches implemented in this area.
Constraints to Implementing Aspects of policy in SRS that can act constraining to the implementation of
Nature-based Solutions NbS.

Improvements in Policy to Increase  Suggestions for what could be added to or changed in SRS to increase the
the Use and Efficiency of Nature- use and/or efficiency of NbS.
based Solutions

Collaboration and Knowledge This theme describes the collaboration between different stakeholders in
SRS and how knowledge of NbS relates to it.

The Importance of Policy and Explanations of why the SRS policy is important to this area. This is done
Comparing Stockholm Royal together with a comparison to environmental policy for the rest of the City
Seaport to the Rest of Stockholm of Stockholm.

Results of the Policy This theme presents the results of the policy, such as what NbS strategies
and approaches have been implemented or developed, and what methods
have been used to strengthen the collaboration between stakeholders
including residents.

Before the results are presented, it is essential to declare the meaning of policy in this case study. SRS’s
policy is primarily based on the steering document Sustainable Urban Development Programme, which is
one of the documents that has been analysed. However, because the Sustainable Urban Development
Programme (i.e. the steering document of SRS) is updated every few years, policy aspects could change
before the steering document is updated. One example of this, described by Participant C, is that the current
version of the steering document does not focus a lot on the fact that NbS that can lower temperatures.
However, this is being worked on for the next version of the steering document. Therefore, this aspect of
NbS does exist in the SRS policy, nevertheless, it has not yet been incorporated into the steering document.
Participant C explained that one part of this area's policy is continuous growth and development, which
leads to the emergence of new ideas that have yet to be incorporated into the Sustainable Urban
Development Programme.

When developing the themes from the codes, it was apparent that some of the codes overlapped multiple
themes. However, when the themes were created and the codes divided into the themes, the data that had
been given a code were identified as belonging to one of the themes. One example of this is the code Green
Space Index. This code can be found in the themes Policy Promoting Nature-based Solutions and
Improvements in Policy to Increase the Use and Efficiency of Nature-based Solutions. This is because the
GSI is identified as a strategy implemented into SRS’s policy which strengthens the implementation of
effectiveness of NBS. However, it was also mentioned in the interviews as a strategy that needs to be further
developed to increase the effectiveness of NbS in SRS even more. Therefore, in Appendix C (presenting all
codes of each theme) a few codes appear in multiple themes.

4.1. Policy Promoting Nature-based Solutions

The first theme identified from the thematic analysis of the policy document and the interviews is policies
that support and promote using all types of NbS. The codes included in this theme incorporate different
types of NbS, and the NbS that are most often referred to are green spaces and the green built environment

17



(Table 1). It is important to highlight that the term NbS is not used in the steering document. However, NbS
approaches are described and used. Nevertheless, all interview participants were familiar with the concept.

In SRS, the blue and green structures play an essential role, which is established in the steering document
and during the interviews. The blue and green structures are promoted as they are said to “contribute to
synergies effects and deliver ecosystem service”, improve water quality and the local climate, reduce the
effects of future climate change, climate regulation during heatwaves, and serve a variety of recreational
need (City Development Committee, 2022). According to the steering document and the interviews, two
main strategies fall under the blue and green structures in SRS. Stormwater management strategy and the
Green Space Index (GSI) are this area’s most prominent policy aspects. They are in place to achieve SRS’s
ambitious sustainability targets related to the goal Let Nature Do the Work. The GSI is mentioned a couple
of times in the steering document and plays a significant role in the interviews. The City Development
Committee (2022) describes this index as a calculation tool for “the green spaces that contribute positively
to a site’s ecosystem and local climate as well as social values linked to greenery and/or water”. The GSI
requirement is calculated for each neighbourhood in SRS and can, therefore, differ between the
neighbourhoods. Each area is required to meet the GSI requirement. Participant A explained that the GSI is
designed to make courtyards that sit on top of underground carparks. This aspect of the GSI is also brought
up in the steering document, where it is disclosed that this index offers multifunctional courtyards and green
roofs, and it is applied in the land allocation of the City’s land (City Development Committee, 2022). The
GSl is intended to contribute to a greener urban environment where the amount of ecosystem services
increases (Participant C). This is supported by Participant A, who explains that the GSI has helped the
implementation of ecosystem services. Moreover, as Participant B said, implementing ecosystem services
strengthens already existing ecosystem services. What they are saying is that the GSI forces infrastructure
designs to incorporate biodiversity which will help enhance existing regulating and cultural ecosystem
services, such as climate regulation, flood control, and recreation.

The use of the GSI in SRS environmental policy contributes to increased greenery in multiple ways, as
explained in the steering document and by the interview participants. For example, in the steering document,
vegetation on roofs and facades is encouraged as it represents a way to meet the need for greenery in the
urban environment (City Development Committee, 2022). It is further encouraged to integrate greenery into
the architecture as it is said to be a part of well-functioning courtyards (City Development Committee,
2022). Participant A has experienced that the GSI is difficult to bargain with and that the GSI has led to an
increased focus on greenery. Thus, the results have been an increase in the amount of greenery in SRS. The
GSI is expected to increase greenery in public spaces and residential courtyards (City Development
Committee, 2022). Several positive aspects of urban vegetation are lifted in the steering document, such as
improving the sound environment, strengthening biodiversity, dampening high temperatures, and
contributing to well-being and recreation. One of the sustainability targets in the steering document focuses
on utilising ecosystem services in different ways (City Development Committee, 2022), and Participant A
explains that ecosystem services have been crucial in SRS from the start of the project. As a final remark
on the urban greenery, Participant C mentioned the factor “degree of tree crown coverage”. This factor is
explained as the proportion of streets and squares that are covered by treetops, which is another way of
controlling how green public spaces are. This factor is supposed to contribute to ecological spread, providing
shadows and supplying plant beds that can manage stormwater (Participant C). Plant beds are spaces for
vegetation to grow consisting of pumice and biochar soil, which purpose is to help store and delay water
flow and also to direct excess water to nearby recipients (City of Stockholm, 2024). The most crucial thing
this factor is supposed to do, according to Participant C, is to contribute to and strengthen ecosystem services
by increasing urban vegetation and mitigating the impacts of heat waves. See Fig. 3 for an example of a
street in SRS lined with plant beds.
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Fig. 3. Plant beds along a street in SRS (Stockholm stad, n.d.). Picture used with
permission from the City of Stockholm’s City Development Department.

The other most prominent policy aspect in SRS, stormwater management strategy, is equally as important
as, and highly related to, the GSI, according to the interviews. The stormwater management strategy was
mentioned by the interview participants and in the steering document. In this strategy, plant beds and ponds
are supposed to receive, manage, and retain stormwater (see Fig. 4) (City Development Committee, 2022).
This strategy has been intensely worked on since the beginning of the SRS project (Participant A & C). The
goal of this strategy is for the area to be well-adapted to heavy rainfall and periods of intense and sustained
precipitation without flooding buildings and courtyards. The stormwater strategy should also make the
stormwater linger in the area, using small reservoirs, to later be used as irrigation for the urban greenery
(Participant B; City Development Committee, 2022). The steering document also explains that stormwater
should be treated as a resource providing aesthetic value to the SRS area (City Development Committee,
2022).
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Fig. 4. Example of the stormwater management strategy In SRS (Stockholms stad, n.d.).
Picture used with permission from the City of Stockholm’s City Development Department.

The next three codes extracted from SRS’s environmental policy promoting NbS are parks, urban gardening,
and cultural and recreational ecosystem services, which are all interconnected. Parks are described as
important for ecological and recreational values (City Development Committee, 2022; Participant C).
Therefore, small parks are spread out throughout SRS, forcing people to experience them more often
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(Participant A). The steering document states that one should have a maximum of 200 metres to parks and
areas with high recreational values and 500 meters to district parks (City Development Committee, 2022).
District parks are defined as large parks, at least three hectares and 50 meters wide, that functions as a
destination and a district’s meeting place for social activities (City Development Committee, 2022). Parks
should be designed to serve different functions, including urban gardening (City Development Committee,
2022). Urban gardening is encouraged in SRS outside of parks as well, such as roof terraces, balconies, and
patios, because it can achieve aesthetic and social qualities, and improve human health (City Development
Committee, 2022). As has been established, parks and urban gardens contribute to recreational values, and
recreational and cultural ecosystem services are highly valued in SRS, according to the interview
participants and the steering document. Participant A suggests that many of the ecosystem services in SRS
focus on cultural ecosystem services due to the area being a dense urban environment. Everything is
connected in ecosystems, which is true for recreational ecosystem services. The steering document explains
that the recreation areas contribute to greater biodiversity, and Participant B adds that recreation areas also
contribute to cooling environments. The final aspect related to these codes is that in the steering document,
it is stated that ecological areas in water environments, especially seafront areas, should be protected and
strengthened (City Development Committee, 2022).

4.2. Documentation and Evaluation Requirements

The next theme to be presented can also be considered a measure supporting NbS; however, the codes in
this theme do not directly encourage NbS implementation. This theme includes data related to administrative
work such as documentation, controls, evaluations, follow-ups and setting up requirements for both the city
council and businesses and organisations working with the SRS project. One aspect presented is the need
for further development of the GSI to ensure greater use of roofs (City Development Committee, 2022).
Further, in the steering document, it is explained that monitoring and evaluating how targets are achieved is
necessary. It also states that:

“Research, innovation, knowledge development, and experience feedback are important
conditions for identifying sustainable solutions for complex challenges and can contribute to
synergy effects in all goals that are relevant to developing sustainable cities” (City
Development Committee, 2022).

This quote indicates the importance of these types of administrative work while encouraging stakeholders
in SRS to follow these practices.

During the interviews, codes related to this theme appeared more frequently than in the steering document.
All the people interviewed had a positive attitude toward the administrative work being done in SRS, such
as documentation, follow-ups and set requirements. The most significant contributing factor of this theme
in SRS is the requirements put on the stakeholders, such as the construction companies, in this area. Being
a landscape architect working at a company hired by the city council to work on the SRS project, Participant
A had much insight into the environmental requirements that are in place for constructors working in SRS.
This person said that the requirements have forced contractors to sharpen their thinking regarding their
contribution towards a climate-positive SRS. Participant A also believe that constructing requirements, as
has been done in this area through the GSlI, is the right way to go. One requirement that has a positive effect
on the implementation and use of urban vegetation is the GSI (Participant A).

Participant B explained the importance of follow-ups and documentation on the implemented NbS. For
example, Participant B talked about the degree of vegetation coverage in SRS. They explained that the
indicators used to measure the degree of vegetation are being worked on to be improved and will continue
to be worked on because it is essential that indicators like this one can be controlled to serve their purpose
(Participant B). Participant B continues to stress the importance of reporting and conducting follow-ups on
the strategies and approaches used in this area years after the strategy was put in place. Participant C explains
that during the early stages of the projects in SRS, they ask for documentation on how the project, for
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example, the construction of a park or building, will achieve the requirements, such as the GSI and
stormwater management.

All three interview participants agreed that requirements and follow-ups are essential for further developing
NbS and making them more effective. By evaluating and having controls and follow-ups on the NbS that
are used, or are to be used, in SRS, the effectiveness of the solutions can be increased, which is why this
theme also acts supportive of NbS. However, the controls and monitoring can also discover the solutions'
flaws, which need to be changed, improved or exchanged for another solution. This could also lead to an
improvement of the NbS.

4.3. Constraints to Implementing Nature-based Solutions

The data included in this theme is mainly based on the information provided during the interviews because
this theme is based on the opinions of the people following and interpreting the policy and the steering
document. Yet, there is one example from the steering document that can be seen as constraining the
implementation of NbS. Which is that in four of the five goals nature is not mentioned as a part of the
solution to reach climate positivity. In goal 4, Let nature do the work, it can be interpreted that the NbS
strategies implemented here might contribute to reaching the goal of climate neutrality. However, the
connection is not actually expressed, nor is it clearly explained. In the other goals, this connection was not
mentioned at all. It was also apparent in the steering document that in the other goals, NbS were not
promoted as a solution to the issues raised in those goals, even though NbS have been proven to have a
positive effect on those issues. This quote from the steering document can be used to show an example of
this:

“In Stockholm Royal Seaport, buildings’ volume, placement, and design should minimise
energy use. With well-thought-out design, heat from the sun can be used or screened off to
minimise heating and cooling needs.” (City Development Committee, 2022).

NbS could have been mentioned here to promote implementing NbS, as NbS has been proven to help with
heating and cooling issues and decrease energy needs (section 2.2). Even though strategies like plant beds
and using stormwater to water them are mentioned in other goals, it is only in goal 4 that NbS strategies are
promoted to be used for their benefit to the natural and social environment. However, this issue might be
under investigation as it is mentioned in the steering document that studies for further collaboration between
systems are under development (City Development Committee, 2022).

Another constraint relating to the section above is, as explained by Participant A, the risk that the
requirement of documentation could lead to a part of the work on implementing and making NbS more
effective being replaced by doing paperwork. This can make the environmental work more expensive
(Participant A). The economy and budgeting of this area are other issues that can act as a constraint to
implementing NbS in SRS. Participant C says the economy is the most challenging aspect when working to
make areas in SRS greener and implementing NbS there. Choosing to implement NbS can mean that they
must refrain from something that might be more economically favourable because selling land to
constructors is linked with more revenue than making it into a park (Participant C). Because of this, it can
be challenging to make the project come together (Participant C).

The following two categories of constraints relate to the risk of the goals being too ambitious and conflicting
with other goals and interests. It can be difficult to have too detailed goals and to always aim so high, as it
can be challenging to reach these goals (Participant C). Another challenge is when two or more goals or
interests are in conflict of each other. As explained by Participant B, a target in SRS is to create an urban
environment where the residents choose walking, cycling or taking public transport instead of driving.
However, the streets should also make room for NbS, such as street trees. This would require the streets to
be about 40 meters wide, which is not possible (Participant B). Participant B explains that there are several
conflicting goals relating to NbS that must be managed, documented and investigated, such as solutions to
manage stormwater and increase biodiversity while at the same time increasing the recreational and social
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values of ecosystem services. The existence and issue of conflicting interests are also acknowledged by
Participant C, who says that when conflicting interests exist, it is not possible to achieve everyone’s goals.
When this happens, it is vital to have an open discussion and dialogue with the concerned stakeholders and
to incorporate sustainability aspects and NbS in the early stages of the project (Participant C).

The final two constraints to implementing NbS in SRS are the lack of definition of certain concepts and the
lack of understanding of why certain solutions and approaches are implemented. Participant C expressed
the need for concepts, strategies, and goals to be better defined. It can be challenging to understand the
meaning behind goals and how they were developed since the concepts and the related indicators are
difficult to define, especially because everyone has their own definition (Participant C). Both Participant B
and C acknowledge the need for policy to contain better definitions and clarifications of the strategies, goals
and concepts used in policy and in the steering document. Otherwise, there is a risk that stakeholders and
residents do not understand why some strategies are implemented (Participant B). Participant B gave an
example of a consequence that could come with the lack of residents understanding of implemented NbS
strategies. They explained that if the residents do not understand the purpose of the NbS, there is a risk that
the NbS could be removed and replaced with, for example, planting tulips. Therefore, it is important to
communicate to the people living in this area what purposes NbS serve and what the blue and green structure
means for SRS (Participant B). Participant B believes this has not been communicated enough to this area's
residents. Finally, more follow-ups and investigations need to explore how NbS works, which can then be
communicated to the residents and the stakeholders (Participant B).

4.4. Improvements in Policy to Increase the Use and Efficiency
of Nature-based Solutions

Data belonging to this theme were mainly found in the interview answers. This is likely because the changes
and improvements that they found necessary to make on the previous version of the steering document were
made, and that resulted in the version that is current today. However, the steering document offer a few
suggestions for improvements. These are that the GSI needs to be developed further, the knowledge and
routines on green and blue infrastructure need to improve which can be done by reviewing them to validate
the value of ecosystem services, and to increase co-ordination within the City of Stockholm and between
developers (City Development Committee, 2022). Changes and improvements that have, since the release
of the current version, been identified will be taken into consideration and included in the work on the new
version, which is thought to be published in 2025 (Participant B). Participant B and C explained that updates
and improvements on the steering document are regularly being identified and explored. They go on to
explain the importance of policy continuously being developed and improved as new information emerges,
for instance, thanks to the follow-ups and documentation of the solutions and strategies.

Participant A gave the most suggestions for improvements on the current policy in SRS. One important
aspect Participant A highlighted is that the architects working on this project should be a part of the building
and constructing process, not only the drawing process. This would allow them to make adjustments to the
construction if and when they notice that the project is not looking to have the expected outcome (Participant
A). They also expressed a concern over decisions being made, which could lead to the project drifting away
from the sustainability focus due to savings and cuts to the budget. By including architects, Participant A
suggests that it is more likely that the sustainability focus will be kept throughout the project until it has
finished. All of the interviewees gave suggestions on improvements in policy related to this study’s second
theme, Reporting and Evaluation Requirements. Participant A again stresses the importance of daring to put
demands on the different stakeholders working with the SRS project and that this is the key to success.
Participant B and C emphasise the need for controls that can measure the different solutions that are
implemented in this area. Having distinct goals, clear ways to measure them, information on when they
should be measured, and what will happen if the goals are not achieved will increase the awareness of the
goals and the strategies to reach them. Participant B sees the need to develop and improve the follow-ups
and to establish sensors or strategies that will help improve the follow-ups and evaluation of the different
solutions. This would lead to further knowledge of how the different solutions, for example, plant beds,
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work and operate, which could increase the opportunity to scale up NbS and improve their effectiveness
(Participant B).

Other suggestions for improvements to the policy, which could lead to an increased use of NbS, were also
made during the interviews. One is the issue of rising temperatures. Participant B explains that the current
steering document is lacking in the aspect of cooling environments. The issue of increasing temperatures is
becoming more and more acute. Therefore, it is essential that policy includes this aspect so that solutions to
this can be promoted (Participant B). Nature can help mitigate this issue. Another way of ensuring more
space for vegetation is by decreasing the space for parking lots and garages (Participant A). Participant A
explained that by removing the underground parking spaces, it would be possible to plant larger trees in the
courtyards and keep them years into the future, even if the building is demolished and a new building is
constructed in its place. Something which is not possible when the courtyards lie upon a system of joists
that are needed because of the underground parking spaces (Participant A). This policy change could also
make it easier to pass the stormwater requirements (Participant A). Finally, a change in how private property
is connected to municipality-owned land could lead to implementing new types of NbS. For example, by
angling roof of residential buildings, it can dispense the rainwater to the vegetation below (Participant B).
Because urban vegetation, such as street trees and plant beds are NbS, it could be assumed that angling roofs
should be beneficial to these types of NbS.

4.5. Collaboration and Knowledge

In this theme, the codes related to collaboration and knowledge have been merged to form a joint theme.
These two aspects of policy overlap as knowledge development mainly occurs when different stakeholders
learn from each other through discussion and collaboration. Thus, making it difficult to separate the two.
The steering document encourages the development of knowledge and suggests that this, together with the
collaboration between the community and other stakeholders, is crucial for developing new and innovative
solutions that will support the next generation of sustainable city areas (City Development Committee,
2022). The steering document promotes collaboration and community involvement to develop creative,
holistic solutions that reduce climate impact and increase climate adaptation (City Development Committee,
2022). All interview participants and the steering document refer to knowledge-developing seminars that
are held in SRS, to which this area’s stakeholders, such as constructors, architects, and the local community,
are invited to listen to experts lecturing on different subjects, and the participants are encouraged to share
their experiences and valuable knowledge. Participant A explained that ecosystem services and the
importance of urban vegetation on both courtyards and public areas are subjects often highlighted during
these seminars. One requirement for stakeholders in this area is to know this area's policy, knowledge which
they can receive from the seminars, and from reading the steering document (Participant C). Passages
encouraging collaboration and dialogues between stakeholders and the community are found in several
places throughout goal five in the steering document. However, specific strategies on how to create this are
somewhat lacking. For instance, in these two quotes, dialogue is encouraged, but exactly how to achieve it
is not clear:

“By using different methods to increase consultation and dialogue, more people — irrespective
of age and background — can be included in the process”; “To also reach under-represented
groups and to incorporate children’s perspectives in particular, dialogues can be conducted
in a variety of channels” (City Development Committee, 2022).

Collaboration has been a part of the SRS project since the beginning. SRS’s goals and visions were created
by the city, inviting administrations and companies that work with and are affected by sustainable urban
development, such as constructing companies, architects, and academia, to a dialogue (Participant B). In the
dialogue, they got to contribute with their knowledge and had the chance to influence this process
(Participant B). Participant B emphasises the positive opportunity to enable people to work across sections,
departments, and companies in the focus groups. However, collaboration and co-operation does also come
with a few negative aspects. As Participant C explains:
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“It can get a bit tricky to all of the time have so many people working on the same thing at the
same time” (Participant C).

What is most difficult about this, according to Participant C, is to make decisions in collaboration with
multiple people instead of having one person making the calls.

4.6. The Importance of Policy and Comparing Stockholm Royal
Seaport to the Rest of Stockholm

This last theme consists of data from the interviews related to why the policy in SRS is essential and a
comparison of the sustainability work in this area to the rest of Stockholm, which is not affected by the
specific policy in SRS. It is clear from the interviews that these two subjects are interrelated as the positive
effects of SRS’s policy change the way sustainable development in this area is done, and as the rest of
Stockholm lacks this policy, sustainable development will be different there. As Participant A explained,
SRS has a very ambitious policy with high goals, compared to the rest of Stockholm, that have given this
area the authority to try several different solutions, which has positively affected implementing and
developing NbS. Participant B and C agree that SRS’s steering document is crucial to this area. Participant
B highlights the positive effects it has had on the collaboration between different stakeholders and how it
has allowed more resources to be spent on employees to work with the issues because the policy compels
them to. The steering document was also said to be important as it is an easy way to look back at the goals
and targets and, thus, to get reminded of what the stakeholders must relate to according to what is supposed
to be achieved (Participant C). It can also be used to find arguments and motives as to why construction,
such as buildings, parks, and other public spaces, should be planned in a certain way (Participant C).

The differences the interview participants could identify between SRS and the rest of Stockholm can all be
related to SRS’s policy. A critical aspect of policy in SRS is the requirements of follow-ups, documentation,
and controls, presented in a previous section. This suggests that more data needs to be gathered in SRS,
such as how the plant beds are supposed to be designed and how much concrete can be used in buildings,
as the follow-ups are done during the course of the project, compared to the rest of Stockholm (Participant
C). Participant B lists multiple differences between SRS and the rest of the city, such as the GSI and
stormwater management strategy, which does not exist in the rest of Stockholm. They also explain that the
people working for the city with the SRS project have closer contact with the contractors and residents
living in this area (Participant B). Knowledge-developing seminars are held in SRS to include contractors
in planning how the building project should be constructed to meet the requirements and to discuss and
compare results from previous builds, which contributes to a knowledge-developing process (Participant
B). This makes it easier to discover if the construction project deviates from the goals and strategy
(Participant B). Participant B also explains that discussions are held with residents in this area to find out
what they think of their courtyards and what is important to them, which can improve the GSI. These
discussions do not usually occur in the rest of Stockholm (Participant B). However, the most important
difference that Participant B could identify was that careful follow-ups and several discussions are important
in SRS to continuously update and improve the steering document; this is not how it is done in the rest of
Stockholm. However, the knowledge developed in SRS is shared with the rest of the city (Participant B).
Participant A explained the final difference. The difference is that the processes and time schedules for
construction projects are shorter and faster in the rest of Stockholm than in SRS, which somewhat pushes
the sustainability issues to the side (Participant A). However, the resources in SRS spent on documentation
and follow-up requirements increase the price of living in this area more expensive (Participant B).
Nevertheless, it will hopefully decrease the rate of larger mistakes happening here, and that what is built
here holds a higher lowest standard (Participant B). Participant A ends by raising a concern that living in a
green, sustainable area should not depend on one's income and resources. Instead, it should be a universal
right to live in a green area. This is not possible if it is too expensive to live in this area, which makes this
an issue of green privilege.
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4.7. Policy Results

To get a sense of whether the policy has had any effects on the implementation and use of NbS strategies
and approaches in SRS, a disclosure of the Sustainability Report from 2023 is presented in this section. This
section is divided into two sections, one consisting of the results from goal four, Let Nature Do the Work,
and the other from goal five, Consultation and Learning.

4.7.1. Let Nature Do the Work

The main strategies under the goal “Let nature do the work™ are, as presented above, the GSI and the
stormwater strategy. These goals have an impact on the planning of the SRS area in multiple ways.
Developers in this area are required to meet the GSI for their development site, and the results for 2023
showed that 98% of the developers fulfil this requirement (City of Stockholm, 2024). According to the
Sustainability Report, the GSI has contributed to the planting of trees, the development of parks and other
green spaces, and recreational areas. Since the beginning of this project, circa 140,000 m: of new green
space have been created, each resident has access to 11 m- green oasis, and 640 new trees, including 120
oaks, have been planted here (City of Stockholm, 2024). Green corridors and street trees have been
established in the urban environment, which plays a crucial ecological role. Other NbS that have been
developed, implemented, or strengthened due to the policy’s focus on the GSI and green spaces are green
roofs, green courtyards, and several smaller parks have been established (City of Stockholm, 2024). These
NbS are described by the City of Stockholm (2024) as contributing to recreational ecosystem services,
providing shade, lowering temperatures, and increasing biodiversity. As the establishment of small parks
has increased, the goal of every resident in SRS having access to a park within 200 m of their home has
been achieved (City of Stockholm, 2024). Biochar has been incorporated into the plantings to improve the
soil quality in most street plantings, which contributes to a temporary carbon sink (City of Stockholm, 2024).
Biochar also plays an essential role in the stormwater management strategy because it can improve
infiltration by providing channels through which water can flow more easily into the soil. This results in
reduced amounts of water being lost due to surface runoff.

The Sustainability Report also showed the effects of the stormwater management strategy, which is an
essential strategy in the SRS policy. Many of the NbS implemented due to the GSI have also been
incorporated to achieve the stormwater management strategy, such as the biochar. Biochar is used in plant
beds along the streets to help store and delay water flow, as well as direct excess water to the closest recipient
(City of Stockholm, 2024). Space for stormwater management is a requirement in the design and
construction processes and has contributed to the implementation of NbS. NbS, such as green roofs,
courtyards, parks, green and moist corridors, ponds, and plant beds, have been implemented in SRS to meet
the needs of the stormwater management strategy (City of Stockholm, 2024).

4.7.2. Consultation and Learning

As is presented above, learning and collaboration play an important role and are encouraged in SRS’s policy.
Policy encouraging this has contributed to innovation and development projects being carried out across
organisations and disciplines, civil society being involved in projects and dialogues, and including children
in knowledge-developing activities (City of Stockholm, 2024). According to the interviews and the steering
document, collaboration and knowledge exchange between different stakeholders are advocated for in this
area, as are the values of continuous monitoring and research. This has contributed to certain projects and
strategies being developed and adopted in this area. For example, the GSI has been further developed to
improve the effects of green roofs (City of Stockholm, 2024). Because of the capacity development
programme, seminars have been held in this area where developers, consultants, and city employees have
been invited to develop common knowledge on this area’s sustainability work. More than 100 seminars
have been held since the start of this programme; in 2023, four seminars were held, and they reached 2,100
participants (City of Stockholm, 2024). The Sustainability Report also suggests that the evaluation
requirements have led to continuous improvements in the formulation of requirements and that the
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monitoring of this area's requirements and strategies research is being conducted, which provides new
findings and lessons to be learned (City of Stockholm, 2024).

5. Discussion

This study explores the effects of environmental policy on the implementation and use of NbS in SRS to
strengthen ecosystem services and achieve climate neutrality. It also intends to explore how the policy
affects the collaboration of stakeholders here. The discussion of the results is based on this study’s three
research questions: “What are the environmental policies related to Nature-based Solutions implemented in
Stockholm Royal Seaport to achieve climate positivity and strengthen ecosystem services? “What key
factors in the environmental policies in Stockholm Royal Seaport can be identified as supporting or
constraining the implementation of Nature-based Solutions?” and “How do the environmental policies in
Stockholm Royal Seaport affect the collaborative work among stakeholders in this area?”.

Some key findings will be presented before discussing the results in more depth. First, although several NbS
practices are included in SRS’s policy, which is made clear by both the steering documents and the interview
participants, the term NbS is not explicitly used. Within the NbS green and blue infrastructures, two
practices are especially focused on. These practices are the GSI and the stormwater management system.
They aim to increase the use of green and blue infrastructure, which is intended to increase the amounts of
urban green spaces, which in turn will strengthen ecosystem services and biodiversity. Both the interview
participants and the steering documents also highlight the value of recreational green areas and ecosystem
services. The requirements put on contractors, architects, and other stakeholders working on this project are
high, and there is a focus on monitoring, evaluations and follow-ups on NbS projects and practices in SRS,
which seems to be highly appreciated according to the interview participants. The main constraint to
implementing NbS in SRS that are found in the results are budgeting, conflicting interests between different
stakeholders, poor definition and knowledge of the concept, and that NbS are mainly found in the goal Let
Nature Do the Work in the steering document. The implications of this are discussed in section 5.3.
Additional resources need to be put into NbS control measures to develop more sensors that allow more
follow-ups and evaluations of NbS practices to be done. Finally, collaboration and community involvement
are promoted by the SRS policy, and the interview participants all find the steering documents and policy
important to this area.

5.1. Nature-based Solutions in Stockholm Royal Seaport

There are several ways that urban environments and municipalities can incorporate and work with NbS to
achieve climate neutrality, as explained in the background section. The first research question of this thesis
relates to what NbS are used in SRS. The document analysis and the interviews showed that several NbS
are implemented and used in this area to increase greenery and strengthen ecosystem services. Urban
vegetation and green spaces are incorporated in multiple ways all over SRS. NbS in this area related to
urban vegetation and greenery are parks, green roofs and facades, and urban gardening. The main purposes
of the NbS used in this area are to strengthen regulating and cultural ecosystem services and recreational
ecosystem services, strengthen biodiversity, contribute to human well-being, and help regulate the local
climate during heat waves. Plant beds and ponds are other NbS implemented in this area to manage
stormwater, prevent courtyards from being flooded during heavy rainfall, and retain stormwater to be later
used as natural irrigation for urban greenery. This provides a great example of how NbS can substitute
and/or complement technical solutions because it decreases the need for constructed irrigation due to the
NbS retaining stormwater and transporting it to nearby vegetation.

The NbS used by SRS can be compared to Table 1, which presents different types of NbS based on the
categorisation made by UNaLab (n.d.). Seven categories of NbS are defined in Table 1, and out of these
seven categories, four are implemented in SRS. These are Green Spaces; Trees and Shrubs; Green Built
Environment; Natural or Semi-natural Water Storage and Transport Structures; and Infiltration, Filtration
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and Biofiltration. NbS in SRS belonging to Green Spaces are parks of various sizes that are integrated and
spread out in this area, and urban gardens that exists in parks here and on roof terraces, balconies, and patios.
Trees and Shrubs are found here in the shape of street trees. This area's green roofs and facades are
categorised as the Green Built Environment. Moreover, the stormwater management system includes NbS
of the type Natural or Semi-natural Water Storage and Transport Structures; and Infiltration, Filtration and
Biofiltration. This suggests that a wide range of NbS are implemented in this area. Two categories of NbS
could not be found to be implemented in this area, and they are Blue-Green Space Establishment or
Restoration; and Soil Conservation and Quality Management. There can be several reasons why the
remaining two types of NbS are not implemented in SRS. Pan et al. (2023) and Dushkova and Haase (2020)
both explain that for NbS to have a positive long-term outcome and the most significant effects, the right
type of NbS must be implemented in the right area. Therefore, a reason why certain types of NbS are not
implemented in SRS could be that they would not be effective in this area. The category of Soil Conservation
and Quality Management would be an example of this because they mainly regard agricultural land.
However, NbS related to the category Blue-Green Space Establishment or Restoration would be suited in
SRS because this area is adjacent to a body of water and therefore has a shoreline which should be protected
and strengthened. UNaLab’s (n.d.) way of dividing NbS can provide a clearer definition of what NbS are
and what they can provide, making them more comprehensible to this area's residents and stakeholders. It
is difficult to divide NbS into different strategies because they are often interconnected and can be difficult
to separate. This is also apparent in UNaLab’s definitions of each of their categories. The difficulty of
classifying NbS types may be a consequence of the complex relationships between different approaches as
many use, for example, biodiversity to restore or strengthen biodiversity and ecosystem services to urban
environments.

5.2. Supportive Policy Aspects

There are distinct statements in the steering document that directly encourage specific NbS, such as the
requirement of closeness to parks as one should have a maximum of 200 metres to parks and areas with
high recreational values and 500 meters to district parks, and the encouragement of urban gardening.
Including these types of statements in the steering document supports the implementation of NbS as it
promotes strategies which fall under the NbS umbrella. Another statement in the steering document is that
urban greenery and stormwater management strategies should be used to replace technical solutions. This
is an important statement as it legitimises nature’s capability of providing creative solutions to issues
previously mitigated by technical, constructed solutions. Thus, the policy encourages NbS to replace, or at
least complement, technical solutions.

The two main strategies used in SRS’s policy to encourage the implementation and development of NbS
are the GSI and the stormwater strategy. These two strategies are included in this area's steering document,
and all interview participants have experience working with them. The GSI requires the districts in SRS to
consist of a certain percentage of greenery. This requirement is put on architects and constructors developing
constructions in this area and is an important policy tool for ensuring NbS being used there. As the interview
participants explained, the GSI has increased the focus on greenery in SRS, leading to a greener public and
private urban environment. The stormwater management strategy is also a requirement for developers to
follow as new projects are developed. The Sustainability Report from 2023 also showed results indicating
that the GSI and the stormwater management strategy have had a positive effect on the implementation of
NbS as the amount of NbS approaches is increasing in this area. Approaches that have been reported to have
increased in SRS since the beginning of the project are, for example, plant beds that provide temperature
regulation and stormwater management, parks that support ecosystem services, biodiversity, and
recreational values, and street trees and greenery in constructions that mitigate air pollution and provide
shade along the streets. It can be argued that these approaches are implemented due to this area's policy,
which suggests that these policy aspects, the GSI and stormwater management strategy, are supporting the
implementation of NbS. This argument can be strengthened if compared to the findings of Dushkova and
Haase (2020). They argue that sustainability management strategies are effective for increasing the
implementation of NbS (Dushkova & Haase, 2020), and the GSI and stormwater management strategy can
be argued to be examples of sustainability management strategies because they regulate the sustainable
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development in SRS. Further, it was explained by Khoshkar et al. (2020) that local political support is key
when implementing ecosystem services and that action plans on how to implement them are essential for
strengthening the implementation. This is similar to what Dushkova and Haase (2020) suggested and can
again be connected to the strategies used by SRS, such as the GSI and stormwater management strategy, to
support the implementation of NbS. These strategies are a big part of the Sustainable Urban Development
Programme, which can be equated to an action plan as it describes these areas' goals and strategies, or
actions, that intend to reach the goals. This means that because this area's steering document exists and
includes these strategies, it supports the implementation of ecosystem service-strengthening approaches,
such as NbS. Finally, Brokking et al. (2021) explain that the conceptual framework for planning green
spaces should be supported by ecological knowledge, such as green infrastructure and ecosystem services,
to improve the preconditions for developing NbS. This is the case in the SRS policy, as explained above.

Another aspect of SRS’s policy that can be seen as supporting the implementation of NbS is the monitoring
and following up on implemented strategies. As presented in the results section, the steering document
expresses the importance of monitoring and documenting the sustainability approaches, and the document
and the interviews declared the importance of follow-ups for developing NbS. This was also pointed out by
Khoshkar et al. (2020), who expressed the importance of monitoring so that strategies, such as NbS
approaches, are translated into action. Thus, the way policy expresses the importance of monitoring and
following up NbS strategies in SRS results in increased amounts of monitoring and follow-ups, which can
assist in translating the policy strategies into action. Moreover, this policy aspect supports the
implementation of NbS. Monitoring and evaluations are the foundation of adaptive management (IUCN,
2020). According to the IUCN’s (2020) Standard, adaptive management is a core requirement for high
quality NbS. The Standard consists of 8 criteria which aims to ensure that the application of NbS is credible.
Criterion 7 explains the need for adaptive management to continuously learn more about the system-wide
processes and how to adapt NbS according to system changes. In SRS adaptive management, such as follow-
ups, documentation, and evaluations, is a critical aspect to the area’s policy. This is a difference from the
rest of Stockholm, where, according to the interviews, adaptive management is not as focused on.

An essential aspect of the SRS policy is collaboration and knowledge development. It was suggested in the
steering document that the development of knowledge in collaboration between city employees and other
stakeholders is crucial for developing new solutions for a sustainable city area with lower climate impacts.
In the Sustainability Report, it was presented that several knowledge-developing seminars on topics such as
NbS and ecosystem services have been held with various stakeholders and the city area’s residents in which
they share their knowledge and experiences. This suggests that what has been declared as important in the
policy is carried out in this area. The exchange of experiential knowledge with and collaboration between a
wide range of stakeholders, including city employees and residents, can support the development of a shared
vision and increase the effectiveness and implementation of NbS, according to previous literature (Raymond
et al., 2017; Dushkova & Haase, 2020). These seminars held in SRS can be explained as platforms for
knowledge exchange and learning, which are explained to have positive effects on the implementation of
NbS and ecosystem service strategies (Khoshkar et al., 2020; Dushkova & Haase, 2020). As such, the policy
in SRS promoting collaboration and experience exchange, which contributes to knowledge-developing
seminars being held, should act as a supportive aspect of implementing and maintain NbS in this area.
Finally, Brokking et al. (2021) disclose aspects of policy that can improve the preconditions for developing
NDbS in urban environments. These are collaboration between public and private actors and developing
competence that supports collaborative planning through activities with insights from other projects and
research (Brokking et al., 2021). These aspects can be compared to aspects of SRS’s policy, which has been
explained above. Therefore, multiple research studies have indicated that the policy in SRS that affects
collaboration and knowledge development in this area supports the implementation and development of
NDbS in urban environments. This is difference between SRS and the rest of Stockholm. The collaboration
between city employees, contractors, and residents are much closer in SRS than it is in the rest of Stockholm.
According to Dushkova and Haase (2020) and Pan et al. (2023), it is essential to spatially prioritise different
NbS in different locations because it is only when the right NbS is implemented in the right place that they
will have a long-term positive effect. The steering document shows that this has been considered during the
planning process of SRS and its policy. One example of this is that the vegetation aimed at dampening high
temperatures and improving the sound environment is especially important in high-density built
environments where access to parks and other green spaces is limited (City Development Committee, 2021).
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5.3. Constraining Policy Aspects

The first factor of SRS policy that can be assumed to constrain the implementation of NbS in this area is
that NbS strategies are lacking in all five goals except goal four. In the other four goals, NbS is not promoted
as an approach to mitigate the challenges of concern, even though NbS can mitigate them. The result of
NbS not being specifically considered as a solution in four of the goals is that NbS only have been
implemented in relation to goal four, as presented in the Sustainability Report. It is possible that this
decreases the amount of total NbS that are implemented in this area. Raymond et al. (2017) stated that it is
essential that NbS are used in cross-sectional areas, which supports the statement above. Another aspect of
this factor is that NbS are not explained to be used to achieve this area’s goal of climate positivity. By not
explaining the connection between NbS and reaching climate positivity, through sequestering CO,, residents
and stakeholders might not recognise the importance of these solutions, thus their importance in the public
eye might decrease. This aspect of NbS is highlighted as an essential benefit of NbS by several sources in
the introduction and background section (see Arlati et al., 2021; IUCN, 2020; Kabisch, 2015; Pan et al.,
2023 Xiao et al., 2023). Because this is one of the main benefits of NbS, it would be fair to assume that this
aspect would be found in the steering document of a sustainability-profiled area, but it is not. Including this
aspect might increase the residents’ and stakeholders’ knowledge of the importance that NbS are
implemented as a means to reach the over-arching goal as it would present a clear way of how it would
contribute to this, i.e. sequester urban CO, emissions. Why this benefit is not presented in the steering
document was not explained during the interviews. One reason could be that knowledge on NbS and their
benefits needs to be explored, developed, and communicated to all stakeholders, including the city
employees and policy makers. The constraint of lack of knowledge and communication is discussed further
later in the discussion.

Two potential constraints identified in the results section somewhat lack research backing the argument.
The first is that the documentation and monitoring requirements in this area should increase the load of
paperwork, which could limit the amount of time workers can spend on developing NbS. Even though this
could be the case, only one interview participant expressed concern for this, and it is not listed as a
constraining factor in the other journal articles presented in this thesis. Thus, this is not deemed an essential
constraining for implementing NbS in this thesis, even if it could have some negative effects on developing
NDbS. The other is the risk of conflicting goals or interests within a project involving NbS. Interview
participants B and C declare that they have experienced this. Brokking et al. (2021) explain that when there
are multiple interests in an urban planning project, NbS does not always favour the other interests. Again,
there is a risk that conflicting interests within the policy can constrain the implementation of NbS. However,
more research is needed to declare if this has an actual impact.

Related to the previous constraints is the potential constraint of budgeting the urban process, which was
identified during the interviews. One of the interview participants said that the economy is the most
challenging aspect regarding implementing NbS in SRS. During the planning process, NbS could be
disregarded as it might not be the most economically beneficial choice. A risk with this is that fewer NbS
are implemented than needed, even though research has stated that NbS are cost-effective solutions to
climate change (Environmental Protection Agency, 2022). Dushkova and Haase (2020) also identified a
financial limit that can constrain the development and maintenance of NbS, which could make these
solutions less implemented. If the budget allowed architects to be more involved during the construction
process, they could ensure that the NbS included during the drawing process is prioritised, even when the
budget is constrained, explained one of the interview participants. Relating to this constraint and the one
about conflicting interests is that these constraints depict a consequence of the shift of management
approach. From the approach of prescribing technical solutions, to one that embraces the human-nature
relationship. To achieve long-term sustainability, society needs to undergo a change in which the current
economic thinking, that focuses on resource efficiency and excludes ecological and social impacts, takes a
new perspective that takes a system perspective. NbS approaches are designed to support this type of shift
in perspective.
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The final policy aspect that could constrain the implementation of NbS is the lack of definition and
communication of the concept of NbS, and that NbS as a concept is not explicitly mentioned in the steering
document. The fact that the steering document does not explicitly mention NbS as a concept could be a
constraining factor as it might limit the knowledge of the importance of NbS. If the concept of NbS and the
importance and benefits of those solutions are described in the policy, this area’s stakeholders and residents
might better understand why these solutions are implemented. During the interviews, this was the main
constraint that was discussed. A lack of definition of the concept, strategies and goals was identified, which
was suggested to make it more difficult to understand the meanings behind the strategies and goals. The
need for better definitions of NbS approaches and what they entail to implement them more effectively are
also recognised by the IUCN (2020) and the European Commission (2021). The lack of definition could
also result in different levels of knowledge on the concept, which Khoshkar et al. (2020) define as a
challenge when implementing ecosystem services. They also identify knowledge as a key aspect when
implementing ecosystem services at a municipal level. Therefore, this is an important constraint to mitigate.
A final aspect of this constraint is that NbS strategies' intention is not communicated to this area’s
stakeholders and residents. This poses a risk that stakeholders and residents do not understand the meaning
behind the implementation of NbS in developments, which could lead to them being removed from
courtyards once the development is completed. Two of the interview participants raised this concern.
Dushkova and Haase (2020) explained that the prosperous existence of NbS requires clearly communicated
outcomes for the implemented NbS. Because this constraint is the one most backed up by previous research
and interview data, it might be the most important constraint to mitigate. The interview participants provided
suggestions for mitigating this constraint, such as developing and improving the follow-ups and
measurements, creating distinct goals with precise measurements, and investigating how NbS works, which
can be communicated to residents and stakeholders. Having identified this constraint and suggesting ways
to mitigate it indicates that they are well aware of this issue and are working toward mitigating it.

Previous research has shared aspects of policy that can constrain the implementation of NbS, which have
not been identified during this thesis’ interviews. The first, identified by Khoshkar et al. (2020), is a lack of
clear roles and tools during local development projects. According to the interviews with SRS stakeholders,
focus groups of different field experts have been created for this project and assigned tasks. Therefore, the
challenge presented by Khoshkar et al. (2020) might not be an issue in this area. The other difference is that
Khoshkar et al. (2020) found that ecosystem services are often considered an aesthetic question. Even
though the aesthetic aspect is identified in the steering document, so are several other benefits of
implementing NbS, such as recreational values, increased biodiversity, and the regulation of temperatures.
However, this area’s policy does not acknowledge that NbS can decrease urban CO,, which has been proven
by several research articles (Kabisch, 2015; Pan et al., 2023; Xiao et al., 2023). Including this aspect of NbS
benefits could lead to further implementation of NbS as policy, which would communicate a more nuanced
understanding of why they are implemented and what positive effects they will bring. Not including this
aspect could, therefore, constrain the implementation of NbS. This relates to the constraint explained above,
which relates to definitions and communication.

5.4. Nature-based Solutions and Sustainability

The connection between NbS and ecological sustainability in SRS has been established and discussed, and
so has the social values of NbS. However, there is one aspect of the social sustainability that only has been
briefly mentioned. It is how NbS can contribute to the gentrification of this area. Gentrification can in short
be explained as when improvements are being made to disinvested, deprived areas, which tend to increase
the housing prices. During the first interview, Participant A raised the concern that the possibility of living
in SRS might depend on one’s income and resources, thus restricting the right to live in a green, sustainable
area to high income earners. Both Dushkova and Haase (2020), and Raymond et al. (2017) explain that
greening initiatives and improving environmental qualities to an area can risk that area becoming gentrified.
SRS was previously an industrial area that has gone through a redevelopment during the past decade. The
redevelopment has led to many residential buildings being constructed, and due to this area’s policy
encouraging the implementation of NbS and urban greenery it can be described as a green district that
focuses on ecosystem services and sustainability. It is expensive to live in this area due to the high housing
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prices. However, the research conducted in this thesis has not established to what degree the greenery and
NbS have affected the housing prices, as prices generally is higher in newer developments. Thus, more
research needs to be conducted on the relationship between urban NbS and gentrification. It is also essential
to research what kinds of policy that is needed to make it possible for everyone, regardless of income, to
live in a green environment.

Elmqvist et al. (2019) present the risk that the concepts of urban resilience and urban sustainability not being
used to their full potential. They suggest that interpretation of these concepts often overlap and causes
confusion. EImqvist et al. (2019) describes different types of resilience which are often overlooked in
resilience goals. Ecological resilience can be connected to the SRS project. To manage for improved
ecological resilience, urban planning focuses on promoting biodiversity and improving and connecting
green spaces. As has been presented in this thesis, the planning of SRS, and this area’s policy works towards
enhancing existing, and developing new green spaces, which suggests that SRS works to improve ecological
resilience. However, EImqvist et al. (2019) state that active management of resilience must be set at different
scales as it regards complex systems. The policy in SRS is only directed towards this area, meaning that the
connection to different scales is lacking. Nevertheless, the SRS project has been described as a test bed for
new innovative ideas and strategies, such as the GSI and the stormwater management strategy, which
Elmqvist et al. (2019) explain can create visions and solutions for urban sustainability and urban
resilience. One essential aspect for urban sustainability and resilience is knowledge co-production because
they require contextual meaning to inform better urban policy and planning (Elmqvist et al., 2019).
Collaboration and collaborative knowledge development is essential in SRS’s policy, meaning it is
consistent with Elmqvist et al.’s (2019) claim. Collecting knowledge from different stakeholders and testing
alternative solutions to societal challenges are included in both SRS’s policy and Elmqvist et al.’s (2019)
paper. Therefore, the SRS policy can be suggested to be consistent with this type of urban governance which
is needed for urban resilience and sustainability. However, another essential aspect for urban resilience and
sustainability is that policies and strategies to reach the area’s policy goals must view sustainability and
resilience as interconnected and consider the whole urban system as interconnected (EImqvist et al., 2019).
It became apparent that this aspect is somewhat lacking in SRS’s policy. NbS have been proven to solve a
multitude of issues and the benefits of these solutions can be strengthened when implemented together with
other approaches. Nevertheless, NbS are only considered solutions to the issues brought up in goal 4 of the
Sustainable Urban Development Programme. As such, SRS should consider focusing on the
interconnectedness of societal challenges and the solutions to the challenges.

6. Conclusion

This thesis aimed to explore the effects environmental policy has on the implementation and use of NbS as
a means to strengthen ecosystem services and achieve climate neutrality in cities. The policy of SRS was
examined based on this thesis’ research questions. The first question asked what environmental policies
related to NbS to achieve climate neutrality and strengthen ecosystem services, can be found in SRS’s
policy. Policy that was identified as relating to NbS are found in goal four and five of the steering document.
However, policy that relates to NbS and directly affects ecosystem services only exists in goal four of the
steering document. In this goal policy promotes the development of green spaces in several ways, such as
parks, in courtyards, and incorporated in architecture as, for example, green roofs and facades. These are
examples of NbS strategies that have a positive effect on ecosystem services. Even though SRS’s over-
arching goal is to become climate-positive, there is very limited mentions of this in the steering document.
Nowhere in the steering document it is explained how NbS strategies can contribute to achieving climate-
positivity, even though this has been established by other studies explained in section 2.2.

The second research question of this thesis was to identify key factors in the SRS environmental policy that
support the implementation of NbS in this area, as well as key aspects that constrain it. Two key factors in
the SRS policy have been identified as supporting the implementation of NbS. They are the requirements
of the stormwater management strategy and the GSI, as well as encouraging collaboration between
stakeholders. It is likely due to the stormwater management strategy and the GSI that NbS have been
introduced, prioritised, and implemented throughout this area. This assumption is supported by the findings
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from the interviews and a comparison to previous academic research. Because these strategies are frequently
used in the steering document of SRS, it is safe to say that they are essential parts of this area’s policy. The
aspect of collaboration between stakeholders, including residents, and developing knowledge together is
linked to one of this area’s five goals and was highly valued by the interview participants. Findings relating
to this policy aspect are strengthened by research articles that have studied the same, or similar topics,
increasing this assumption’s credibility. This policy aspect can increase the knowledge development on how
to effectively implement NbS, which in turn should increase the implementation on NbS. As for the
constraints in policy to the implementation of NbS, three key factors are concluded. One is the lack of
definition and communication of the definitions of, and reasons behind goals and NbS approaches. This
factor can be argued to currently be the most pressing constraint in this area, as it was explained by the
interview participants as somethings that needs to be worked on and improved, and because it is supported
by research articles. The second key factor in policy that constrains the implementation of NbS relates to
the one above. It is that NbS as a concept is not explicitly mentioned or explained, which can decrease the
knowledge of the benefits of NbS, and thus this area’s residents and stakeholders might not realise why they
are necessary. The third, and final, constraint is the budget. All participants expressed a frustration over the
fact that the budgeting of this area and its projects constrain how they work with this project, especially
related to implementing NbS.

Research question three of this thesis asks how this area’s policy affect the collaborative work among its
stakeholders. What became apparent during this research is that the policy in SRS is highly focused on
collaboration and knowledge development through sharing experiences. Therefore, it can be assumed that
this area’s policy has a positive effect on the collaboration between stakeholders, and has likely increased
it, as it encourages and promotes this type of relations and work methods. The importance of this aspect is
also highlighted in the discussions on policy supporting NbS. However, the collaboration between many
different stakeholders was also mentioned during the interviews as an aspect which makes decision making
more difficult because more interests must be regarded.

All of the presented key policy aspects are strengthened by research articles that come to the same
conclusion. There seems to be a consensus in research that the level of collaboration between stakeholders,
and how well NbS strategies are defined and motivated, are crucial for the success of implementing NbS.
However, the discussion section presents factors identified by previous research as constraining the
implementation of NbS, which are not identified in this thesis’ data, and vice versa. Because the findings of
this thesis align with previous research (such as Dushkova & Haase, 2020; Khoshkar et al., 2020; IUCN
2020; European Commission, 2021) it can be seen as strengthening existing arguments about the importance
of policy on the implementation of NbS. This is further strengthening the need for policy and decision
makers to work on and improve this aspect of policy so that it includes well defined NbS in order incentivise
the implementation of them. It is important to work with NbS as they are cost-effective solutions to decrease
urban CO. emissions. This thesis’ findings are in line with what instances such as the IUCN, the European
Commission, and the Environmental Protection Agency, conclude about the significance on NbS’
incorporation into policy.

A limitation of this thesis is the limited number of interviews that were accepted and conducted. Having
conducted more interviews could have provided a more nuanced results highlighting more and different
policy aspects. It would also mean more data to base the assumptions and suggestions on, which could
further justify and legitimise them, and increase the reliability of the results. However, the results do still
point to some general findings, such as the key factors presented above, and the importance of policy to the
implementation of NbS in urban environments. The results of this thesis suggest that policy do play a
significant role in the implementation of NbS in urban environments. Policy makers in SRS should,
therefore, consider working towards mitigating the constraints presented in this thesis to strengthen the
implementation of new NbS, and increase the effectiveness of existing NbS.

This thesis has explored the relation between policy and the implementation of NbS in SRS and has
identified key factors in the policy that supports and constrain the implementation of these solutions. The
results of this thesis contribute to existing research with further knowledge on the effects that policy has on
implementing NbS, which, together with further research on other case studies, could be applied to existing
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policy framework. Future research should continue establishing essential aspects in policy that can
incentivise the implementation by researching other cities and city areas in Sweden and compare the results
to previous research and to this thesis. Another interesting factor that arose but was not analysed in depth
as it is not relevant to this thesis’ research questions, is the correlation between implementing NbS, and thus
creating green and sustainable districts, and gentrification. Studying the injustices that can appear as a
consequence to the increase of green spaces and sustainability awareness of districts, would make for
interesting research.
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Appendix A

Interview Guide

General knowledge about the interviewee and their work in Stockholm Royal Seaport

1.

2.

3.

Can you tell me a bit about yourself?
How is the work in this area structured?

How would you say that the sustainability aspect is protruded in this project?

Nature-based Solutions

4.

5.

Policy

10.

What do you know about Nature-based Solutions?

How would you describe the use and implementation of Nature-based Solutions in Stockholm
Royal Seaport?

Nature-based Solutions intend to change the relation between humans and nature and to decrease
the rate of biodiversity. What do you think about this?

If you had the possibility of changing the way you work with sustainability, what would you do
differently?

How would you say that this area’s policy is reflected in the sustainability work in this area?

How would you explain policy’s influence on the collaboration between different stakeholders
here?

If you were to compare the sustainability work in Stockholm Royal Seaport and Stockholm in
general, what similarities and/or differences can you identify?
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Appendix B

Transcripts of the three interviews translated into English using a
translation programme

Interview with Participant A

NAME Participant A

DATE March 20, 2024

DURATION 44m 1s

SPEAKERS Interviewer & Participant A
START OF TRANSCRIPT

Interviewer
So first question then, can you tell us a bit about yourself?

Participant A

Landscape architect, has been running Urbio for 14 years. One of the first projects was a block in
the north of Djurgardsstaden in stage north 2. The one called Stora Sjofallet. And since then we
have drawn on a block in the Brofastet stage and a block in Véastra. And then sketched out a project
further but which has stalled.

Interviewer
Okay okay.

Participant A

But all these projects are getting a little old now. So they've been built a long time ago and moved
in, and the ravages of time are beginning, as it were. So what | can tell you about it is like. We have
not drawn anything that is about to be built right now. So it's a few years old now.

Interviewer
When did you work in this area then?

Participant A
It is a colleague of mine who has worked with the Bridge Mount and it is a little later than the
Sjofallet. And then | worked between the years 2010 and 2018. So it's like six years old now.

Interviewer
Yes, but regardless, it is very interesting to follow how it develops and how it has been built up
there.

Participant A

Yes, but exactly. You could probably say that. Yes, but regarding the project then, there was a big
focus on energy and saving energy. And that the climate issue hadn't really started to grow that
much, but they didn't really talk about climate gases at all. But ecosystem services have been big in
the north of Djurgardsstaden. And the implementation has gone via Gronyttefaktor. Gronyttefaktor
is, after all, designed to make farms on timber floors green.

Interviewer
Yes, okay.

Participant A

You can think about whether it is appropriate in an environmental district to bury cars and make
rather expensive farms on beams then. Which is the requirement to pass Grényttefaktor. When you
know that waterproofing and things like that leak sooner or later. Now the requirement was to bring
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in oaks, for example, and oaks, they are young for 200 years and a joist might last 30-40. Maybe
upwards of 50 years. So that those oaks will never become old and ecologically valuable in the
places on the joists where they stand then.

Interviewer
Right.

Participant A
Which is. Yes, did we think right? Have we really thought about sustainability then?

Interviewer
Yes exactly. How interesting.

Participant A

I am strongly critical of this with burying cars also because of the resource issue here. It takes a lot
of concrete, a lot of reinforcement to bury cars under farms. And unfortunately, it is the case that
when you move into Norra Djurgardsstaden or other neighborhoods, other environmental
neighborhoods also for that matter with underground garages, those who move in, even if you don't
have a car, are involved and co-finance other people's car parking. So it would be much fairer if
those who moved in and had a car in the garage also paid for both what it costs to build the garage
but also the additional cost of building a yard and garage. So there is a little injustice there, I think.
And if those costs became more visible, | think people would be less eager to have a garage.
Absolutely. So it's based on non-motorists sponsoring motorists in an environmental factor.
Doubtful.

Interviewer
Yes exactly. Interesting. How did the work go when you worked on this project? Tell us a little
about it.

Participant A

If I'm talking about Sjofallet then, it was the city that pushed for the developer to bring in several
architects who sketched the houses in the block. And then | came in and helped the respective
architectural teams screw up the proposals in a way that would solve the green surface factor. And
this was the first time a green surface factor was used in Mélardalen. Before that, it was actually
Bonalett who had introduced the green exterior factor from Germany into Sweden. And ten years
later it ended up in Stockholm in Norra Djurgardsstaden. It had not been used, for example, in
Hammarby shipping, which was the environmental district before Norra Djurgardsstaden. So the
first stages in Norra Djurgardsstaden had not had time to get a green surface factor in place either.
So they were planned without a green surface factor. So the winner was chosen and then it became
a program document and there somewhere we picked up the green surface factor for the first time.
There was also a fairly extensive environmental program in which the green surface factor was a
sub-component. But the architects had to calculate energy. There was a lot that the builders had to
investigate and tick off how to solve in this environmental program. We were also involved in
developing the runoff coefficient for the farm together with the storm water people. The stormwater
coefficient is about reducing the runoff from a site through porous materials and permeable
materials and so on. One more factor. We'll see here. Yes, the project management at the city also
had a very ambitious knowledge program with seminars where developers and architects and
landscape architects were invited. There were different experts who lectured on different themes.
Some themes were perhaps more interesting to landscape architects than others. But ecosystem
services and things like that were brought up and it was emphasized how important it was with
greenery on both farms and public land. From the program document, it went through the system
document and building permit, and in the building permit stage we also updated. There was a lot of
stuff going on with the buildings and the garage and things like that. And then the green outer
factor was updated again. And then it became the request document and building document, and
there the city's consultant calculated the green outer factor based on the building document and was
out on site looking for developers to check that the developer had also achieved the green outer
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factor. This is a bit tangential to the climate issue, but it's not really the whole answer. | would say
that the climate issue and calculating carbon dioxide equivalents still hasn't caught on in a big way
on the plant side. After all, the Housing Authority has pushed through a requirement that the
developer must count on the frame of buildings. But it stops at the frame. So it's very complicated,
difficult. We are currently doing our own research project where we calculate the climate emissions
of the playgrounds, three different playgrounds. We have tried to learn some lessons from it. But
it's probably only when the Swedish Housing Authority starts setting requirements for facility
reporting of carbon dioxide emissions that it will really take off. Right now the construction is
complicated enough. There is a high risk that it will lead to a paper ring of another report to be
handed out. That's the downside. The positive thing is that the industry needs to learn and slowly
adjust. So | would say that if you were to make Norway the farm city today, it would probably be a
different focus. Ecosystem services and energy would still feature in this sustainability mix. I think
the climate gas issue would be much bigger today than before.

Interviewer
Yes exactly.

Participant A

I also think that a greater focus would be on biodiversity for real. The ecosystem services are very
much about the cultural ecosystem services in Norway's farm town because it is a dense urban
environment. But | think it might be a slightly different focus today. We are not in any of the stages
now. It is well drawn on the Kolkajen and such. And Feed the Host. But we are not there yet. No,
okay.

Interviewer
What do you think it would take for that to change the perspective there? And go to the more
sustainable or more extended sustainability mindset that you talked about recently?

Participant A

Yes, the low-hanging fruit is to reduce the p-number. Really, if you're talking about some
Stockholm Royal Seaport, getting trams or subways to a new part of the city is probably a big
blunder that you didn't manage to do it. And that you could reduce the number of parking spaces
and perhaps do as was done in the early parts of Rosendal in Uppsala with an external parking
garage where those who have a car can park at one end of the district. But now it's unfortunately
the case that newer stages have let up on that a bit. | think that is a great sin. But precisely to
remove all buried cars some end of the district feels more environmentally sustainable. And then
you can plant big trees on the farms, still demolish the houses, build new houses and save the trees
for the future. And cope with the stormwater requirements much easier than on a mountain slope.
So I'd say that's a really big deal. And then that we learn to deal with what is really harmful to the
climate and what is not. That we understand how to use and manage concrete and steel, for
example, before it is climate-smart steel and concrete. We have asked several producers of steel
walls and things like that. But they somehow can't get rid of this first climate -smart steel because it
goes to the car industry. So for now there is so little production, what little there is. And the little
that will be in the foreseeable future. But it would be great to get steel and concrete in place that
don't actually emit as much as today. Because when you do the climate calculations, it is the steel
and the concrete where it really pulls away. But we try to work more nature-based with simpler
materials, not so much processed material. Preferably locally produced. Like gravel and stone. Less
artificial. Another climate culprit we discovered while working on this playground research report
was the black cast asphalt rubber that you have on playgrounds. It is a really messy climate
emission culprit. In one of the playgrounds we designed, it was the one that pulled away, along
with the steel wall. And it's like 10 power in climate emissions compared to battle sand or bark,
fallen spoon bark. So there is a big difference.

Interviewer
Yes exactly.
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Participant A
Because there are real emissions criminals that we draw.

Interviewer

Yes, interesting. How much there is to take into account and what contributes to large parts of the
emissions there. | thought we can move on to the next part of the interview and it's a bit about
nature-based solutions. Have you heard of that concept before?

Participant A
Right.

Interviewer

Yes, so the explanation that | intend to use in my essay is that they are cost-effective solutions that
are supported by and inspired by nature. Which comes with environmental, social and economic
benefits. Strengthens and brings forth ecosystems, promotes biodiversity and human well-being.
Would you like to add any comments there on nature based solutions? What do you think about it?
How do you see that it could be used here in northern Djurgardsstaden?

Participant A

No, but we, or I, like the term biophilia. This goes hand in glove with nature based solutions.
Which is a somewhat green engineering term. Can | think? It is very technically oriented. But
biophilia is about humans and our need to get in touch with nature or be affected by it in everyday
life. But it ends up in the same solutions. So that it is. | think that part of nature -based solutions is
very interesting to think about. How we kind of create one. Maybe implement nature -based
solutions. But it is also this interface with human activity that | find interesting to portray. That we
create encounters with what we also draw into the cities. There is a seating area. You can sit down
and feel the vegetation. There is perhaps furniture to lie in and look up into the treetops when it's
blooming. Or constantly think how we can connect it. human activity.

Interviewer
On these.

Participant A

And it's this again with the cultural eco-system services then. That it is only when the people sort
of come to and can use and experience that you get some kind of full exchange. Of these nature -
based solutions. They are useful in themselves. But. If you just fence them in or if they are just up
on roofs that you can't access. Then you haven't unlocked the full potential.

Interviewer
No, just that. So the cultural value also has a great importance.

Participant A
That's what | think.

Interviewer
Yes absolutely. But how do you think that northern Djurgardsstaden works with nature-based
solutions today? Or when you had more work to do with it?

Participant A

I think that when you walk around there today, it is a green part of the place. They have tried to
save oaks and it is starting to be grown up and inhabited. This tactic of blowing up small parks
instead of creating a big park somewhere. It means that you often come into contact with these
smaller parks when you walk around. I myself have experienced that things that are included in the
green space factor are more difficult to bargain for during the process. So for my own part, the
green area factor has meant that the result has become a little better. That there will be a little
leverage on the green issues on neighborhood land. But then you are also struck by how incredibly
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lavish it is with granite slabs and granite edge supports. It also feels like you could build a
sustainable neighborhood that is more convivial and bohemian. Djurgardsstaden feels very snobby
for a very well-off clientele that may exclude certain social groups. I think it is dangerous if
sustainability becomes a matter of location. | think that you should not have to move into an area
where you have not worked with sustainability. It should be a general right to live green. That there
is a green justice but also that all these sustainability aspects around stormwater management and
cooling. It should benefit everyone. Now there are rental properties in Norway and the home as
well, but it is not cheap to move into newly produced rental properties. It is rather the luxury homes
of our time. So to make what we call sustainability more generally accessible to everyone. It should
be a very important task for urban planning going forward. And then perhaps there is no need for
star architects, landscape architects and hugely expensive granite materials on the footpaths. Maybe
that's not where the sustainable really lies. But now they want to build some kind of world-class
district. Urban planners must be chosen from all over the world. Then they tapped from the toes of
all cylinders. That type of district may still have a function as a bit of a pioneer district and then it
will spread. After all, it was here that the green space factor was used for the first time in
Stockholm and Mélardalen. And it has still continued to deliver elsewhere. In this way, it can be
said that it has nevertheless shown the way.

Interviewer
Yes exactly.

Participant A
Something like that.

Interviewer
Yes, great. So just to briefly summarize. What would you have done differently compared to how it
is?

Participant A

Yes, | would have liked for us to have been able to calculate the climate emissions and what we
drew and to have had the opportunity to adjust accordingly when we would have noticed what it
was that was drifting away. A concept that is starting to come up more and more and that people
wonder how to interpret is this regenerative architecture or design. And there I think that the
landscape architect has a lot to explore what it can be. Among other things, it is included in the
Architects Declare appeal as a point. That we should work with more regenerative architecture and
urban planning. But what it really is, | think it's up to us to explore.

Interviewer
Okay, yes.

Participant A

There is an issue now of the Danish landscape magazine Landskap that only addresses the concept
of regenerative. But it's about, it's probably also a new way of working with nature-based but
looking more at what lives and what can be reused. So it's not the solutions themselves, but the way
we put things together. Yes, | think there is a wonderful sense that we pick up new words that put
money on new planetariums. That it doesn't get stuck in this term sustainability only. We have
experienced extreme inflation. You don't really know what it is anymore. It is said in all possible
contexts. There is almost nothing that is not sustainable today, while we know that we have to
change because it doesn't work. It is very flawless. God I'm babbling.

Interviewer
That's really good.

Participant A
Did it make any sense?
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Interviewer

Yes, yes, oops. That's really good. | think it is very interesting to hear your thoughts and ideas. So
that's great. But then we can move on to the policy part. These are very ambitious goals and visions
for both northern Djurgardsstaden and Stockholm as a whole. How would you say that the policy in
this area reflects their work that is happening with sustainable development and what we are talking
about?

Participant A

Yes, but you put a lot of responsibility on the builders that they have to show how to solve different
things. And now | don't know if the policy for new stages looks the same as for the stages I've been
on. But it has been a huge environmental program, for example, where the builders have to report
how they calculated and thought. Mostly for the buildings of course. Yes, so it has meant that many
builders have had to sharpen their skills a bit, | think. And then it dims down to architects and
landscape architects to solve in different ways. So daring to make demands, | think, is the key.

Interviewer
Yes exactly.

Participant A

But you can also see how the environmental work leads to some kind of packaging of the industry,
which makes it more expensive. So one would like to find. The policy must be there. But then, in
the end, it is the construction that is important, not so much the way there. There was an architect
who said that what if you could be involved much more in the construction and not spend all the
time making drawings but save part of that budget to be involved in the construction. Because there
are a lot of savings there, things happen, you make some decision at sea that might lead you off the
path. You can't bear to hold the sustainability banner all the way to the finish line. I think architects
and landscape architects have a big role to play. For some reason, we often get disconnected. We
do our building documents and then in the best case, in the worst case we get the building permit
and then we have nothing more. And then a contractor has drawn or bought in according to it. So to
be involved during the construction period would have been. And architects in Anglo-Saxon
countries have much more of that role. They have quite a large part of their budget on the
construction. | think that when we now need to start working with recycling much more, it means
that we have to be involved all the way to the goal in a completely different way. It is somehow not
possible to project reuse because it is so complicated and you have to be open to changes and
substantiate. We got hold of this instead. How can it be arranged in a lovely way? | wished policies
were a thing and it's great that they are in place and raising the bar. But then it limits the other parts
of the process so that we can reach further.

Interviewer

I understand what you mean. If | may go back a bit to policy because anyway. You bring up a lot of
interesting things that would have been very interesting to investigate. But if | may go back a bit to
policy. How do you think it could increase the use of nature-based solutions or is there anything
that might hinder the increased use or implementation of nature-based solutions?

Participant A

| believe that through role models and requirements in this, what has been done in Norway still, |
think is the right way to go. That there is one. That the builders in the area have to fulfill a lot of
environmental requirements. And that in the landscape objects, for example, through the green
surface factor and also these stormwater runoff coefficients, we have to deliver and show how we
solve it. It will be an application, you could say.

Interviewer
Right.

Participant A
| think that's the key there.

45



Interviewer
Is there anything you think could challenge the implementation of additional nature-based solutions
or is there something that needs to be changed? Or is it the way it is?

Participant A
Yeah, I'm trying to think of something other than this garage thing.

Interviewer
Exactly, garage that we talked about.

Participant A

Mess it up. Or it is actually because of all the buried cars that the green surface factor exists.
Because if you didn't have one, or on the farms you don't have a garage, you explain the green
surface factor gallantly and from the out-of-shape. So it's about creating greenery on our relief
team.

Interviewer
Yes.

Participant A

I think that one question is about how private real estate land connects to municipal public land.
One question is, for example, how to angle roofs in relation to how the block is positioned in
relation to streets and sidewalks. Sometimes you have previous land, then it may be easy to get
greenery that can also receive parts of the roof water within the block. Right. And in Stockholm,
people still have this view that the neighborhood should be autonomous and meet its own
requirements. Then again, | think Rosendal in Uppsala is a role model where the municipality goes
out and says that where we have more skeletonized streets, we can take care of half of the roof
water for you. If you also have farm floors, it is a very expensive solution to send a lot of water on
top of that floor, and there will be both loads and water pressure on the waterproofing layer. So to
think smart and solve things more seamlessly and less, yes literally then, downspouts in urban
planning and that maybe you solve roof water and help irrigate the trees out in the street ground,
it's like that. Etc. Yes, why don't we do it more often? It's just administrative and responsibility
issues, these are things that can be solved, I think.

Interviewer
Yes.

Participant A
But apparently very difficult.

Interviewer

Yes, good thoughts. There are many actors who work together in the north of Djurgardsstaden,
there is a lot that has to work in the collaboration and so on. What do you think, and it is also
reflected in the policy, where they strongly emphasize that there needs to be cooperation, we must
cooperate both in terms of knowledge but also execution. Do you think it could have an impact on
how the collaboration actually works?

Participant A
Etc. That it is like the amount of different experts and consultants and.

Interviewer
Etc.
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Participant A

Yes, it is clear that it becomes slower and more difficult to cooperate when there are many more of
you. At the same time, it is perhaps what is required when building a city, that many disciplines
meet. Do the best you can with well-considered decisions. Sometimes maybe it is. Yes, there are so
many things that have to work. Etc. It is garbage disposal and accessibility and. At the same time as
you are going to green and. Yes, it is complicated and requires many brains. | don't think anyone
alone can sort of solve it without having all the knowledge.

Interviewer
Yes.

Participant A
In front. Yes.

Interviewer

We're starting to move a little towards the end now of my questions. Perhaps a slightly broad
question that | think is very interesting is if you can compare the sustainability work in northern
Djurgardsstaden with what it is like in Stockholm in general? If you have any knowledge about it,
can you see any similarities and differences there?

Participant A

Yes, but | would say that northern Djurgéardsstaden was very ambitious. The city also set aside
special resources. We were told that those at the city planning office who had to work with northern
Djurgardsstaden, that it was like that, not a playhouse, but that they were sort of given much more
authority via reins to do things compared to many other places. Etc. And today there is a political
push to solve a lot of housing quickly. Then | would say that the environmental issues are not in
focus, but that it is economy, economy, economy. So faster processes, faster schedules. And then,
as it were, these environmental issues come in a bit from the side and must be solved somewhat in
one fell swoop. Etc. So there is quite a difference | would say. The municipal housing companies
have, after all, produced the Stockholm house that is to be mangled.

Interviewer
Etc.

Participant A

It's like the same house typology in slightly different variations. Yes. To bring the price down. Etc.
And at the same time, you know that it is quite expensive to live in such an apartment then. For
those who move in. So, yes, the industry is struggling with how to make it possible for people to
live at all. Etc. And in the past, the state has often subsidized construction through various
programs and support systems. Etc. But today it is up to the free market. And what we see is that it
is expensive to build. No matter how you twist and turn, it will be expensive. And if you compare,
for example, the number of investigations needed for a building today, it's like five centimeters of
A4. Etc. And 20 years ago it was maybe one centimeter. Yes. So as well as the amount of people
who have cooperated. And wrote and thought and reported and people who have received these
reports and tried to understand them and approved them and like. So | think there is both something
good and something bad about it. Hopefully, you won't make as big mistakes and what is built will
perhaps meet a high minimum standard. Etc. | think that is the result of many people being helped.
The negative is that it is expensive to build. It takes a long time. But maybe it has to be that way. It
takes time to think correctly. Yes. Yes, you can. | forget to state. That's really good. Can | ask for
what you have been asking for?

Interviewer

Yes, yes, absolutely. | really think so. | absolutely think so. And then really that leads to my last
question and that's if there's anything you think we've missed talking about or anything you want to
add?
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Participant A
Yes, but | think I've been told a few password questions like this. There are idiotic mug-digging
cars in garages.

Interviewer
Etc.

Participant A
A curiosity where regenerative design can be. Etc. | had something else here. Yes, but an
exploration of biophilia and how it affects this with nature-based solutions.

Interviewer
Yes, it was really interesting to listen to.

Participant A

Yes, a little bit around front yard land. The benefit of front yard slash if we can work together
around the way of the water in a better way in the future. No, but that's fine. There are some hot
dogs.

Interviewer
Yes, but it's great. Very good. Then I close the recording here.
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Interview with Participant B

NAME Participant B

DATE March 28, 2024

DURATION 38m 43s

SPEAKERS Interviewer & Participant B
START OF TRANSCRIPT

Interviewer
So okay, let's see here. The first question is whether you can tell us a little about yourself.

Participant B

My name is ----, | work as a strategist in Norra Djurgardsstaden and | work at
Exploateringskontoret Stockholms stad. My task is to ensure that we implement the political vision
for Norra Djurgardsstaden, which is designated as a profile area. My responsibility is to develop
strategies in collaboration with stakeholders administrations and companies and other stakeholders
in the industry, put demands on our actors and ourselves when we build a city. And follow it up so
that we can further develop the strategies and become even better and ultimately scale up to other
projects in the city.

Interviewer
Yes, exactly. How long have you been working in the north of Djurgardsstaden with this.

Participant B
Since 2000. Now let's see Eleven.

Interviewer
How long.

Participant B

Yes, exactly. That's what is very exciting because then | have had an opportunity to follow a
project quite a long time. So, one should not forget that the certification process is a long process.
From idea to completion, it can take at least seven years. It is a process in which continuous
improvement of work can also be ensured.

Interviewer
Yes, interesting to follow. Follow the project as long as you say. Would you like to tell us a little
about how the work is done in this area. A little who decides what to do and how to do it.

Participant B

Yes, the city of Stockholm owns the land in Northern Djurgardsstaden. This means that we have
great opportunities to make demands on the players. Those who receive a land permit and our own
works. Within the city of Stockholm, we are responsible for preparing the land for the construction
of the actors and we build public site land. So.

Interviewer
Now the picture has frozen a little and | do not hear you. Let's see if it comes back soon. Do you
hear me? Hello Again.

Participant B

No, me. My computer shut itself down. | have a problem with my computer. I can do this. I'll stop
the video. Yes, absolutely. It contributes something negative. So | hope | don't get turned off again.
So you get to turn on your your recording recording. Yes.

Interviewer
I do. Thank you.
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Participant B
We work with Strategy, policy and strategy.

Interviewer
Just what we talked about Statskontoret, that it is. You get a better view of the building or
something. You finished with.

Participant B

Yes, it is exploitation. I work in the Office of exploitation and our job is, of course. We have been
given the task. To build and plan in newly built areas, i.e. areas to be developed. And that is. Since
we own the land, we do. So we sell the land to actors or we transfer to plot rights. We are building,
as | said. Public place land. That means we prepare the ground. We are responsible for land
reclamation. In an old industrial area in Northern Djurgardsstaden. So it must. All land must be
remediated and we then prepare for the actors so that they can build their buildings. At the same
time, we are building streets. We build squares, we build parks. That's what we're working on. And
then it was decided from the city council in the Environmental Program 2009 ten each. That, |
think, one would. Again point out a sustainability profile area after Hammarby Sjéstad and then
they decided in policy documents. Then in the environmental program it was decided that it would
be, among other things, Norra Djurgardsstaden. And then you started. Then they thought about
which administration would have been commissioned to be responsible for the profiling. And then
it also became the Office of exploitation. And it was a very wise choice because you have to be in
one and the same organization to be able to influence. So it was a certain advantage that it was
decided that it would be. That responsibility would lie with the exploitation office as well. Then, in
2010, they began to develop a proposal for a program for sustainable urban development that is a
policy document, a governing document that contains vision and overall goals for the city. It was a
collaboration project between the city's relevant administrations and companies that brought
together all administrations and companies that work with and are affected by Sustainable Urban
Development and brought them together and discussed what goals could be agreed upon. They also
did the future Week together with KTH and others.

Participant B

Academy. And they also invited companies in the construction and real estate industry and
consulting companies who would be able to influence this process by developing a vision and goals
for the area. This document was adopted by the city council in 2010. Since then, this urban
development program that you referred to in your mail. We have updated it twice so far. So there is
an update from 2017 and 2021. Now we are facing the third version to be completed in 2025.
Because ecosystem services reinforce ecosystem services. It is just one of many target areas that we
work with and then we talk to management companies, anchoring against building industry,
anchoring towards accommodation, academia and trying to bring in wise input from all these
stakeholders simply. Then, as | said, We have the vision, the overall environmental goals from the
Sustainable Urban Development Programme. And then we have formed working groups called
focus groups that consist of experts from the various administrations and companies that help us
translate these goals into different types of strategy documents. How should this be done now. Then
we have for you, among other things, just for nature-based solutions. We then have data for the
strategy and green for the fact of Neighborhood Land as biotopes. And it is then, as | said, with the
main experts from the various administrations and companies. It can be Stockholm Water and
Sewerage that is included in this group Environmental Management, exploitation Office, Traffic
Office and the City Building office and not least the district, in this case normally the inner city
district. We got it. The division within the city of Stockholm is that the development office works
with new construction. Then we have the Traffic Office that operates and manages the streets,
squares, everything that has to do with hard surfaces. And then we have the city district as the
operation and management of parks.

Interviewer
That's right.
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Participant B

They are all in this. In the preparation of these strategy documents and is responsible for updating
some documents, Stockholm Water is responsible for sewage and some water and waste and some is
responsible for the development office, for example as a green fact. And then we update these
documents, etc. regularly. When we started in the city, there was neither stormwater, strategy nor
Green defacto within the city of Stockholm. So Green was developed by the initiative of the
development office in cooperation with administrations and companies and stormwater. The strategy
was also developed from the exploitation office in samverkan then. And then in 2017-17, they
developed a strategy, an overall strategy. Stockholm Water and waste. | answered your question.

Interviewer
Yes, absolutely. It's very well explained.

Participant B

Just like that, there are studies on the coin and then it is so. When we make land instructions to our
construction operators, we write that the stormwater strategy must be complied with and the green
defacto must be met. And when we work with our own public land, we take it into account in our
design documents and in the request documents for the contracts. Then as if as a shell requirement
that these documents must be complied with. As we say. So during all stages, from early design to
handover maybe.

Interviewer
Yeah, right. So how do you think sustainability aspects emerge in this project.

Participant B

Oh, yeah. The most important thing when working with sustainability aspects is that you work at a
very early stage and integrate it as a natural part of all other issues. So I'm with you when we
discuss detailed plans. Stage Plan Architect from the urban planning office and project manager
from the development office, including the traffic office. Then we begin to discuss which. What are
the prerequisites in this detailed plan and what are the overall sustainability goals. It ranges from
Living City to accessible and close to resource management. Let nature do the work that is all about
nature, then to solutions and engagement and learning. Those are the five main goals that we are
working on that we are already in very early stages bring into the discussion. And if we concentrate
only on computer-based solutions, there are a lot of conflicts of interest here that need to be dealt
with, documented and investigated. Do we have solutions to try to take care of stormwater and
increase biodiversity, diversity and at the same time increase recreational social values based on it.
The green and the blue means that there are a lot of issues that go directly into nature conservation
solutions. It has a very big question of enabling sustainable mobility as well, because both require
huge spaces. If you want to create a city where it is easy to do the right thing, that is, in the first
place people should walk, ride bicycles and take public transport, then need streets that are about
40 meters wide and at the same time you should bring nature-based solutions into the street space.
In the parks on the squares, you have to make sure there is room for it too. There is a conflict of
objectives to sustainable mobility as well. There are many other aspects, ranging from waste
management to different types of issues. All in direct conflict. | have to take that call. Excuse. Yes,
absolutely no danger. No problem. Back again.

Interviewer
Yeah, that sounds good. Thank you. No, it's okay. Yeah, let's see. But you tell us very, very well
about turn-based solutions and how it is used in conflicts.

Participant B

That's how important it is here. In the early stages. Have an open discussion about this too and try
different solutions. After all, we have little when we sit in our project meetings in the details, the
energy. This is where the foundation is laid. That is where you put the structure and it is then very
important to balance the different issues against each other. Not everything has room. It is
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important that you really work actively to have an open discussion with landscape architects and
one side. Traffic planners on the other side. And then, of course, we have the state and the
architects, who will put emphasis on the buildings and public places in such a way as to enable
turn-based solutions. But it's a huge process around trade-offs. But it is important that all issues are
discussed together with all experts around the same table. And that is where | think it is very clear
that it is a sustainable profiled area because we have an opportunity to sit together in the very early
stages. And there are also very good competencies in, for example, the city of Stockholm, where we
have very good landscape architects, traffic planners and planning Architects where we discuss
together and try to find solutions. Yes, to fully fulfill the three functions that we work with in terms
of green and blue structure. And as | said, stormwater management, biodiversity and recreational
values coexist around these green and Blue Solutions. Then it is also as | said that we set very strict
requirements for our characters when they are to be shown, that they must meet certain types of
requirements. And not only that, but we also follow it up during the process. So when we go into
their previous design, we check and request proofs where they have to count on the factor and
prove that they comply with these three functions.

Participant B

Then we go into the program action stage following up the system Action Stage, building action
stage, relationship action stage and finally two years after moving in. Now let's go in and follow
up. But now it has been two years after moving in. Have housing associations changed and removed
some types of advanced solutions. After all, there is the great risk that you do not understand the
purpose of the bushes and the open stormwater solutions for long-term management, but you
remove it and plant tulips instead. After all, there is a great risk that in the operation and
maintenance from the housing association they will not understand it, will not succeed. An
extension of the land contract which then operation and maintenance structure. And in the same
way, it is also public place land. I really want to hold back so that you do not replace nature-
interested solutions with, for example, car parking. It's always a big risk. Yes, exactly. And that's
what we think is really important. The fact that sustainability aspects are then taken into account in
the early stages is a great deal of consideration. One has to make nature based solutions as one of
many sustainability aspects. Many goal conflicts. Having an open discussion goes well together.
Test different possibilities. And then we know that there is nothing to mess with when it comes to
stormwater management, waste management. These are huge questions nowadays. And recently,
heat. Otherwise. There is nothing we can just negotiate away at this stage. But you have to find
solutions so that everything fits more or less that doesn't really fit. So it is what I think is reflected
in Norra Djurgardsstaden very clearly that you work with the aspect.

Interviewer

Yeah, right. Is there anything that you would like to change with the way you work here. Is there
something that you would consider making it more effective or is there something you would like
to change.

Participant B

Therefore. Like | said, This is long-term management. That's where | was going in the first place.
We have talked about this a lot within the city of Stockholm as well. We need to get a better
follow-up on how turn-based solutions work. If we talk now and we talk about public placesoil, our
own solutions we have. We build a lot of plant beds, for example, which we filled with gravel,
Macadam and biochar. We need to know better. The training effect and water retention ability.
Which we don't really have an eye on. We've been counting on it. Well, what does that mean. We
have sold so much Macadam and so much biochar. What does this mean for the structure? So |
think that in terms of follow-up, we need to work more with follow-up and build in different types
of sensors or functions that help us follow up, for example, the plant bed so that we know how
much how these work so that we can scale up on an even larger scale. Like | said, We will be
following up closely on what happened. I think you should go in and check it even further in,
several years ahead. I think it's very important to make sure that you actually succeed. To
communicate to the board of the housing association and property owners, of course, and ensure
that they understand. What the green-blue structure means for the district. That it is not only

52



decorative but has a very important function. | don't feel like we've really managed to communicate
that. The importance of green and blue structures.

Interviewer
Yes, | understand.

Participant B

I think you don't really understand as a resident why it looks like it looks like you are investing
more in communication. Those are things we're talking about, but we haven't really gotten to the
shooting.

Interviewer

Yeah, okay. Yeah, they're great. Then | have some questions about the policy as well and the first is
how do you think the policy in this area is reflected in the actual work with computer-based
solutions. The correlation there.

Participant B
Yes, so it is politically anchored and it gives us an opportunity to work with the issues. So I think
now you have the 2021 policy in front of you.

Interviewer
I have the latest one. I've looked at it before.

Participant B

We are working a lot right now. We are facing a revision right now and that is what we have said.
We have. We talk a lot about stormwater. We are talking about skyfall. That's what we haven't
really brought in properly, is this issue with cooling environments. Hence the problem of heat. This
question has sailed up in recent years, one might say. You know, ten years ago people laughed at us
when we talked, but it's nothing to laugh about anymore, it's a serious issue that needs to be
addressed even in newly built areas. So that is an issue that we need to reinforce in the goal setting.
It is then to create cooling environments and then you can work with a lot of different things you
can work with with a basic degree of coverage. You can work with yes also with buildings in a
way, buildings that provide shade too. We've talked about a lot more about working more with
staying, streets for example. So we have streets that really provide a greater function for recreation
as well and cooling environments mixed in. Staying in streets means that you create streets on the
terms of walking, but at the same time you create enough space for green structure that gives a
cooling effect as well. We need to clarify that. And then | mentioned coverage. We need better
indicators to follow it up. We will be working hard this year to make sure that. We can follow it up
in the future as well. We talk a lot about coverage ratio now. Yes, but at what level it should be, we
do not really know. We haven't really gotten there.

Interviewer
No, exactly. Interesting to know what you are working on for the next revision. It's very interesting
to hear, I'll see. I only ask if there is anything else | want. Get out.

Participant B

One more thing. We have also noticed that it will be so. There has been a lot of talk so far about
stormwater. The things that are happening in Gavle and in Copenhagen are missing. Very high,
very high costs. We've been talking about a lot of drought now. In fact, it is also a huge problem
and a huge challenge. That means we. Last summer there was no rain for two months so there was
no stormwater that we could store and use at later times. But it is more about finding stormwater
solutions, irrigation solutions so we can ensure that the green structure is actually irrigated and you
do not have to use. Off the ground. Yes, artificial irrigation we will not get away with artificial
irrigation. But that you then have a system that ensures a continuous flow that. There is a great risk
that if you bring water during the summer with your tankers, that there may be an irrigation ban,
perhaps also because there is so little drinking water and in addition, you irrigate with drinking
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water then which is really the worst. There is no need for drinking water, so we are currently
considering whether we can not use grey water, i.e. treated grey water. And this means that we plan
to divide the streams into gray water and black water. Black water is a toilet. Water and gray water
are the water that comes from the dishwasher from the shower.

Participant B

And there we want to separate sewage systems and treat gray water and be used as irrigation for the
green structure of Parks and plant beds. It is a huge project that we are pursuing right now. Very
interesting because gray water has continuous regardless of the season. You have it in the summer,
you don't have it in the winter. It has all year round and it is constant flow. Because people need to
wash dishes need water for cooking in cycles. It is like a giant river that will look into the future of
nature conservation with solutions such as great focus on stormwater management, flood risks and
very little focus on. But what if there is a huge drought and we are not allowed to use drinking
water.

Interviewer

Yeabh, right. Very interesting. You tell me a lot, a lot of things. As in the policy that should say
anyway. Which encourages the use of nature based solutions and which makes it easier for their
implementation. But also maybe some challenges like you said, talking about cooling environments
and how to use turn-based solutions for that. Is there anything more. Maybe either some challenge
for implementation or something. Oh, that disappeared. Yep. Back again. Great. Then I'll deal with
the question. You have told us about very positive aspects in the policy that encourage and simplify
the use of nature-based solutions, but also some challenges such as cooling environments are not
included in this version but are being worked on right now. Is there any other challenge or any
positive aspect that you would like to highlight that you have not done so far.

Participant B

Yes, No. What is positive is that we have the opportunity to work across the companies and
management in our focus groups. It is amazing and unique to be able to do it, so it is perhaps worth
highlighting. Yes.

Interviewer
That's great. That brings me to my next question, and that's how. How would you explain the
policy's impact on the collaboration between the different actors that exist.

Participant B

Yes, it is anchored in the municipal council and with this we have also described who is responsible
for the implementation and follow-up of these goals and that means that all companies registered
there have a mission to work on the issue. So it is very positive that they provide resources as well,
to be able to work with the issues. In the focus groups, there is also a discussion where we bring in
different experts from different administrations and companies and they get to set aside time to
work on the issue and act. Also based on that, it is the fact that the document is very important
because there is also every year in the budget the task that administrations and companies
mentioned in this document have a responsibility to work on the issue. It is very important that the
document I.

Interviewer

Very good. If you were to compare the sustainability work in Norra Djurgardsstaden and in general
in Stockholm, what similarities and differences can you see?

Participant B

Yes, so we have just looked up a lot of governing documents for the rest of the city. Green to the
stormwater factor, the strategy, for example. It's not there anyway. Then we also set the
requirements in land instructions. This is also done in the rest of the city and we follow it up as
well. The city after one has copied our follow-up way. But we follow up more often than that. We
have closer conversations and contacts with our construction actors. We also tend to stick to
something we call competence. Seminar where we measure the builders and jointly discuss how
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they can meet the requirements, what that means and show good examples as well. And that we
also discuss and compare their results with each other to contribute to a learning process and also to
detect any deviations in good time. What we saw in the project. It is also one

difference to the rest of the city where these efforts are not made. So there is a lot of discussion
together with the actors to better understand what is the challenge? Then we also look for
discussion with our residents and find out what they like about their farms? What is important to
them? Are they cooling environments? Are there playgrounds? Is it the acoustics? Is it

the greenery that they like? And it is a very important discussion we have with the construction
operators. So forgive the residents in order to improve the green factor as well. So everything
contributes as we do to improve our governing documents and guidelines and it spills over to the
rest of the city. But then you don't work for the city but the residents. We capture the dialogue they
have in the city and see it as an input. Update of governing documents. That is perhaps the biggest
difference. But as | said, we follow up very carefully and have a lot of discussions and invest a lot
in skills development. Then of course, to a certain extent, we also go out to the rest of the city and
tell them about our experiences so that they can jump start with what we have learned during this
trip.

Interviewer
Yes, that's great.

Participant B

Yes exactly. And then we also have these focus groups. There are big differences in the city, so
that's where we develop strategies and evaluate strategies. Has it really led to any results? The.
Interviewer

Yes. Last question. Is there anything you think we've missed talking about now? Is there anything
you want to add?

Participant B
No | do not think so. | think no.

Interviewer
Then. So then | stop the recording now.

END OF TRANSCRIPT
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Interview with Participant C

NAME Participant C

DATE March 27, 2024

DURATION 30m 4s 2

SPEAKERS Interviewer & Participant C
START OF TRANSCRIPT

Interviewer
So, | started recording. First question. Can you tell us a little about yourself?

Participant C

Yes, my name is - - - -. Works at the exploitation office, which is an administration in the city of
Stockholm. I work with planning and construction on public land and | am a landscape architect. |
don't know if | said that, though. Yes how more if you want. But it was a little short.

Interviewer
Yeah, but great. How is yours or what is your involvement in the project and how long have you
been working with Norra Djurgardsstaden and so on.

Participant C

I have been working with some since 2018 when | started here at the exploitation office and my
role here is that. Work with planning and developing what should be on public land, that is, what is
publicly available on that land and then with a focus on the green issues. Park, natural land,
recreation, stormwater management, partial and light conditions. Game. All such questions and then
I am involved both in the planning stage when developing the detailed plan and starting with the
initial planning investigations until it is completed and the taking over administrations, the district
or traffic office or environment take over and operate these areas. | am involved in a large part of
this planning process.

Interviewer
Okay, interesting. Can you tell us a bit about how the work is done in this area with different actors
and processes and so on.

Participant C

Yes, so it is actually the case that the work is the same throughout Stockholm. A lot is the same
everywhere, so it's not. It's a little bit different in Northern Djurgardsstaden. Most of it is just like
the rest of the city. That is, if the city owns land, you can give land instructions to different actors
to get started with the planning process and then you have a developer who will plan and build a
residential building, for example, and then you work together to develop a plan where they can
develop their future property and we can develop the land that is around. And this is done on the
basis of all these Partly all legal requirements. The Plan and the building code, the Environmental
Code and all those conditions, but also political goals that are set in the budget. And then also what
is specific to Northern Djurgardsstaden. There are special documents and policies that have been
developed there, precisely because it is a profile sustainability profile district where you have to
develop and test new ways of working and methods and so on. 95% is the same as the rest of the
city. And then there is this as well as the extra that the sustainability work entails in Norra
Djurgardsstaden.

Interviewer
Okay. How do you think sustainability aspects are reflected or highlighted in this project?

Participant C

After all, there is an organization that is built around the sustainability work that is run. I don't
know if you have been in contact with ---- because she is the one who leads the sustainability work.
Then she has connected a whole group to her and so she tries to involve all of us in this work and
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based on our respective specialist areas. Since | work with Parks and nature and such issues, these
are the issues that are connected to it. Where | come in, there are others who work with traffic
issues and then it is as well as those issues that are connected to what ends up there. And then the
players also have special requirements. It can be energy issues and materials and so what is specific
here then. So it comes in through this sustainability organization that constantly reminds us that
now, now we have to think and develop our subject. And we can do it. It comes in in different ways
and then it is also through focus groups there is something called Where there is a chairman who
and where the group together with the chairman. They are constantly trying to catch up. What you
could develop and do better and also try to have a little monitoring of the outside world and there is
more you try to capture opportunities to do better in their respective areas.

Interviewer
Do you think there is any aspect of sustainability that is most focused on or more or less.

Participant C

| find that difficult to determine. | think it's a lot about my questions. Yes, but | think everyone who
works with each part feels that it. That their part will also fit. | can't tell you which one you work
with the most.

Interviewer
Good. Then we move on to the next question and it is about nature-based solutions. What do you
know about nature-based solutions.

Participant C

I'm not really an expert on these issues, it's because | work with some. Since then | have gotten a
little more automatic so | worked a little more with it. But turn-based solutions are about using
nature's services and ecosystem services to find solutions like that. Can do the job in an equally
good way or a better, more long-term sustainable way simply.

Interviewer

Yes, exactly. | prepared a short explanation or definition that | intend to use in my work. We talk a
little bit about the same things now and that is that they are cost-effective solutions to societal
problems that are supported and inspired by nature. Just as you said, comes with environmental,
social and economic benefits and strengthens and protects ecosystems, fosters, promotes
biodiversity and human well-being. So some examples are green spaces and small-scale agriculture
in cities that bind carbon dioxide, green infrastructure and green buildings such as green roofs and
facades and that regulate temperature and reduce energy use. So that's the definition I'm starting
from.

Participant C
| feel like, that sounds like a good wording.

Interviewer
Super. So how would you describe the use or implementation of nature based solutions in Norra
Djurgardsstaden.

Participant C

So | have taken over from previous employees who have worked intensively at the beginning when
the project was started. So they worked a lot with stormwater management. This means that plant
beds should receive stormwater and it is such a solution that they have developed quite a lot here in
Northern Djurgardsstaden and worked on. After all, all such models and development projects need
to be honed, so it is something that we continue to do all the time now. Which material is the one
that works best in these plant beds to both work for the plants and to purify stormwater so that it
does not become more in one direction or the other. That's where I've started. The work that was
already underway. Same with greenspaces. The factor is also something that evolved. Initially, it
was developed not in Stockholm, but there. We have also taken on a job like Malmé and. Other
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cities have started. So Stockholm has developed its own variant of green den. That work was done
within the framework of Norra Djurgardsstaden. And then it has now been implemented in the rest
of the city. So now you're working with that model throughout Stockholm so it's very fun. | don't
know if I'm answering your question now.

Interviewer
Well, absolutely, it absolutely does.

Participant C

But then we work with crown coverage ratio and have we started to touch a little bit on something
that you can think more about or generally that you develop, set goals for different aspects and then
maybe test what are reasonable goals in urban construction and in a dense urban environment. What
we do is try a lot. But the basic technology is something that we have started to work with and also
this with biotope surface, that you dare to set a goal.

Interviewer
It's probably ticks.

Participant C

You make a little more detailed goals than what you have in the rest of the city. Yes, for better or
for worse. It may not hurt, but it may be difficult to have more detailed goals than you have the rest
of the year. Mmm, that's right. Once put on its tip, it's easy to. It's hard to get all the way to that
goal.

Interviewer
Crown coverage rate and social ice surface is something that | actually have not heard in this
context before. Would like to explain a little.

Participant C

So crown coverage rate. It is about the percentage of streets and squares that are covered by tree
crowns and it is a way to somehow control how green they are here. One of the parts of the city will
be and thus they can contribute to perhaps ecological spread to some extent. They help with shade.
Also that. You have plant beds that receive stormwater. Set a goal for how green it should be. But
it's a lot about climate. Reducing heat, lakes and water. Those parts.

Interviewer
Okay.

Participant C

It is interesting to bring greenery into the urban environment and biotope areas. Socially valuable
recreational, valuable areas of the city that are not street, but are. Surfaces that are used creatively.
You can get that in, for example. Or parks or playgrounds, Quays, walks and so on. Then you can
have green as a biotope from time to time. Then you can define what percentage of this photo
wallpaper squares and things should be green. This is related to crowns.

Interviewer

That's right.

Participant C
The degree of coverage. That's all. All such definitions are a bit difficult. Yes, it is something that
we struggle with quite a lot. What do you really mean and how do you set goals for each.

58



Interviewer

That leads a bit into my next question actually. Nature -based solutions aim to change the
relationship between humans and nature and to reduce the rate of biodiversity loss. What do you
think about this.

Participant C
For nature. | didn't understand.

Interviewer

No, what is it called when nature-based solutions intend to change the relationship between man
and nature, create perhaps stronger bonds or that it should go more hand in hand than that it is
separate. What do you think about it.

Participant C

Yeah, but. It is true that they are trying to create or contribute to a greener urban environment
where they can get more ecosystem services. What this means for the residents, for example, is
only positive and good. What is difficult here, after all, it is about the economy of the projects
often. Then it means that you have to give up something else that is perhaps more economically
favorable, at least in the first stage. Selling land to actors. After all, it brings more money into the
projects than making a park that only involves a cost in the first stage.

Interviewer
That's right.

Participant C

After all, the economy is always the hardest part when it comes to these things. As for everyone
else, it is only positive with nature-based solutions. It's business. The economy is the hardest. It is
important to make the projects go together, otherwise it will be nothing. That's the hard part. That's
right.

Interviewer

And the last question that really only relates to nature-based solutions is that if you had the
opportunity to change the way you work with nature-based solutions, you would have done
something different to how you work now.

Participant C

Oh, what a difficult question. If only I could do something different. So it is clear that if one had
free opportunity not to bother with the economy. That's probably the trickiest part of everything.
But otherwise I think so. But. | think this organization and project is really trying to find all sorts of
avenues all the time you're searching for. You do it this way, you can do it this way. It's not that
you just hit a road and then you tough it on, but there is always a search for. Let's do it. Are we
heading in the right direction. | think that from my perspective, | can't see any other opportunity
right now than to try to develop this in one. In an urban construction process. That's the tricky
thing, that there are so many others all the time who are also involved. It is not only one who can
decide but it is all the time colluding with everyone else. That's the hardest part. | don't know
about.

Interviewer

It was super interesting to hear how you are working on finding new ways and new solutions.
That's good to hear. Let's move on to some policy issues now. So how do you think the policy in
this area affects the implementation of nature-based solutions.

Participant C

I always find it so hard to know what the different concepts of policy and goals and all are.
Indicators and such. Everyone has their own definitions of what it really means, but I interpret it as
that policy is more about what goals and what documents have been developed.
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Interviewer
I am thinking based on the policy document Program for Sustainable Urban Development. Think
this was.

Participant C
That’s right. Programmes for Sustainable Urban Development are at the heart of the work. In
response to your question.

Interviewer
How does this policy affect the implementation of nature-based solutions?

Participant C

I think it is an important document and it affects it all the time. The goals are defined there and that
is something that we have to relate to. After all, the process of Urban Construction is so governed
by so many other goals and so many other laws and everything that you have to constantly relate to
so many different. Guidelines and everything. Sometimes it could be that this document maybe |
knew we have here too. And there the requirements are set even higher than it is done in all other
documents. And it's hard to aim always so high. And they are also quite widely held these goals so
that. It can be difficult to get along with it, but it is there and you should be reminded of them all
the time. And it is a document that, in any case, | go back to quite often and look at. How was it
now. What were we going to achieve? It is precisely finding formulations around which to find
arguments in my job to justify why we should plan in the right way. For me, it seems like I'm
picking arguments there.

Interviewer
Do you think it is possible to either formulate the policy in some special way or to make it more
clear or easier to. I'll tell you. Yeah, but like you said, it can get a little hard to reach sometimes.

Participant C

Yes, but | know that - - - - working on this right now and you have to update this document and it is
done regularly. We are probably just at the beginning of updating to the next version and then these
are exactly the questions that you ask. How can you make this even better and even clearer and
bring more into the consciousness of everyone at all stages. But it is a lot about being clear about
what the goals are, how they should be measured, when it should be measured. What happens if you
don't achieve it? I think the whole work of updating is also a way to. Increase awareness and
awareness of these goals. It is both the document itself and then the whole work on this all the time
a living hold. Such matter. The document itself is not worth much if not everyone at the same time
has it in their heads. No.

Interviewer
Of course. Great, isn't it. How would you explain the policy or this policy document's impact on
cooperation between different actors in this area.

Participant C

| think they are. They are forced to participate in many different ways through different knowledge.
Seminars, and they should. They are expected to know this and have read these documents and
those. They get a lot of free knowledge through this. Yes, what else can we say. What was your
question again.

Interviewer
How it affects cooperation between actors.

Participant C

Between the actors. Yes, on the one hand it is the actors and the city, but it is also the cooperation
internally between administrations, I think. And we who work in the project. We have different
roles and read this from different angles. Focus on different goals so everyone can support their
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guestions in this. After all, there are a lot of conflicting interests, after all, it is not possible to
achieve all these goals at once. No, it's impossible. So then it's about. Dialogue discussion What is
most important in this particular project. What can we contribute to this project? What do we have
to opt out of. Yes, it contributes to the discussion.

Interviewer

And we have talked a bit about some comparisons between Stockholm and Norra Djurgardsstaden,
how the work works. In these places, there are some similarities and differences you can identify in
the sustainability work.

Participant C

But in the city you have different points in the planning process when you measure and when you
expect to build the actors, for example. Or in planning before we design public site land. Then we
are expected to supply a basis so that consumption can be measured. How much concrete will we
use in this project. How large plant beds. How. There is much more data to be entered here so that
you can follow up during the project. So there is a big difference. And then there are also different
materials that have been said that in Northern Djurgardsstaden we should not use these materials. It
can be about various environmental toxins that are found, for example in wood or in other types of
materials. A lot of concrete and concrete is a big issue. Is it possible to develop concrete that is less
burdensome with carbon dioxide and. That man. You are constantly there and check a little more in
the rest of the city, there are also some control functions and there are sustainability goals, but here
you go one step further. Especially when it comes to measuring carbon. That is.

Interviewer

Yeah, great. And then we have actually gone through all the questions that | had prepared and | feel
very satisfied with all the answers | received and long to analyze and combine all the interviews
into a little different. Answer yes, but then | want to ask you if you think there is something that we
have missed talking about or that you want to highlight.

Participant C
No, no, no. What questions it had. | can't think of anything actually

END OF TRANSCRIPT
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Appendix C

Theme

Code

Policy Promoting Nature-based Solutions

Green Space Index

Ecosystem Services

Biodiversity

Cultural Ecosystem Services

Nature-based Solutions

Stormwater

Parks

Blue-Green Infrastructure

Greenery

Documentation and Evaluation Requirements

Follow-up

Documentation

Controls

Requirement

Goals

Evaluation

Development

Constraints to Implementing Nature-based Solutions

Economy

Lack of Understanding

Goals

Definition

No mention of Nature-based Solutions

Paperwork

Conflicting interests

Budget

Improvements in Policy to Increase the Use and Efficiency
of Nature-based Solutions

Improvements

Green Space Index

Controls

Construction Process

Measurements

Knowledge

High Temperatures

Underground Parking Spaces

Collaboration and Knowledge

Collaboration

Communication

Knowledge Exchange

Knowledge Development

Community

Dialogue
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The Importance of Policy and Comparing Stockholm Royal Seaport to the Rest of | City of Stockholm
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Sustainable Urban Development
Programme

Goals

Requirements

Knowledge Development

Dialogue

Green Injustice
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