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Abstract
Research to date on urban ecosystem services has mainly been conducted in large cities, particularly in China, the USA and some
European countries. This study examined the provision of urban ecosystem services in a Swedish municipality context, based on
interviews with municipal stakeholders in strategic management and planning from six municipalities and a review of existing
publications readily available to practitioners. The analysis focused on (1) the ecosystem services explicitly covered, (2) whether
multifunctionality was covered and specific synergies and trade-offs identified and, (3) the spatial scale and context used for
ecosystem services (valuation/mapping, planning, design or maintenance) in practical application. The results showed that
regulatory services are very much the focus in municipal operations as well as in publications available to practitioners. This
is reflected in the implementation of the concept through problem solving often related to regulatory services, using
multifunctionality and win-win situations in ecosystem service supply. These findings contribute to the growing body of work
exploring how the concept of ecosystem services is adapted and utilised in practice.

Keywords Urban ecosystem service . Practical implementation . Strategic planning andmanagement .Municipality

Introduction

Urbanisation is increasing rapidly worldwide, putting pressure
on the resources available to provide liveable cities (Kotzeva
and Brandmüller 2016). Urban ecosystem services can make a
visible and measurable contribution to human well-being, pro-
viding a valuable approach for safeguarding viable and healthy
cities for the future. Thus urban ecosystem services have been
the subject of much research, although heavily dominated by
studies carried out in large cities in China, the USA and some

particular European countries (Haase et al. 2014; Hansen et al.
2015; Luederitz et al. 2015). It has also been demonstrated that
most of the focus in research has so far been on single ecosystem
services with limited exploration of co-benefits and synergies
between services (Haase et al. 2014; Keeler et al. 2019). The
focus of the studies are dominated by regulating services, closely
followed by provisioning services with cultural and supporting
services only considered half as frequently (Luederitz et al.
2015). The benefit of the ecosystem services concept in an urban
context is its ability to promote multifunctional green space
planning (e.g. Hansen and Pauleit 2014; Wang and Banzhaf,
2018). A recent review of ecosystem services in relation to
multifunctional urban green spaces found that only 25% of the
94 papers reviewed covered all four groups of ecosystem ser-
vices (Charoenkit and Piyathamrongchai 2019). It further
showed, similar to the Luederitz et al. 2015 review, that regula-
tory services were included in 90% of studies. However, in
relation to multifunctionality, cultural ecosystem services were
included in 70% of the studies, supporting services in 52% of
the studies and provisioning in 43% of the studies, with regulat-
ing and cultural services the most frequently combined
(Charoenkit and Piyathamrongchai 2019). In contrast, when
looking at multifunctional landscapes in a non-urban focus,
supporting services dominated in 79% of the papers, followed
by regulating (69%), provisioning (43%) and cultural ecosystem
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services (37%) (Hölting et al. 2019). Multifunctional green
structure/green space is a useful concept for exploring trade-
offs and synergies within spatial planning, emphasising the mul-
tiple functions of the urban ecosystem and fitting well within the
research discourse on ecosystem services (de Groot et al. 2010;
Hansen and Pauleit, 2014). The research review by Lee and
Lautenbach (2016) identified synergestic relationships mainly
between regulating and cultural ecosystem services, while there
were trade-offs between provisioning and regulating ecosystem
services. However, there is a knowledge gap with regard to the
specific synergies and trade-offs of ecosystem services occuring
wihtin spatial planning (Sussams et al. 2015).

There have been several studies carried out globally explor-
ing the applicability of the concept of ecosystem services
within green structure planning practice, showing the concept
as being positively received by the practice as a way of inte-
grating multiple values of nature into planning (see for in-
stance Andersson-Sköld et al. 2018a; Beery et al. 2016;
Hansen et al. 2015; Jaligot and Chenal 2019; La Rosa, 2019;
Mascarenhas et al. 2015; Rall et al. 2015; Schubert et al. 2018;
Woodruff and BenDor 2016). However, several of the studies
stress that the use of the concept is often more conceptual
rather than as a strategic tool (e.g. Beery et al. 2016; La
Rosa 2019; Schubert et al. 2018). This is despite the often-
expressed potential of the concept in research, to aid in the
understanding of specific trade-offs relating to changes in land
use, changes in management objectives, technical vs. nature-
based solutions, use of natural resources and management of
conflict species (Haase et al. 2014; Turkelboom et al. 2018).

Findings show that the integration of the concept into plan-
ning is promoted through high-level policies, with variations
between countries in terms of the inclusion of ecosystem ser-
vices (Hansen et al. 2015). Sweden is recognised as a country
that entered the ecosystem service discourse in an early stage,
which is also reflected on a policy level. Under a Swedish
parliament decree, the value of ecosystem services has had
to be made generally well known and integrated into key
decision making from 2018 onwards (e.g. SEPA 2012). To
this end, the Swedish Environmental Protection Agency
(SEPA) introduced a communication strategy that is reported
to have been successful, with increased awareness and under-
standing of the value of ecosystem services across different
sectors (e.g. Boverket 2017; SEPA 2018). The next target is
for 2025, by which time the majority of Swedish municipali-
ties must have integrated ecosystem services into the plan-
ning, building and governance of the urban built environment.
Hence, Sweden is a country in which it is expected that the
concept of urban ecosystem services will be implemented in
various parts of the strategic planning and management of
green structure. Studies in Sweden have shown the concept
of ecosystem services as having a wide acceptance into prac-
tice, with the concept being recognised as a useful tool for
strategic planning and management of urban green structure

by the practice (Andersson-Sköld et al. 2018a; Beery et al.
2016; Schubert et al. 2018). However, these studies also iden-
tified a need for support, clear guidance and consistent defini-
tions in order to support further implementation of the concept
in Swedish municipalities (Beery et al. 2016; Schubert et al.
2018).

In the present study, we used the Swedish municipality con-
text to explore how practice is matched and reflected by the
available guidance published and the current research within
the field. This was conducted through interviews with practi-
tioners, combined with a review of practice guidelines where
we addressed the following research questions: 1) what ecosys-
tem services are the main focus; 2) how are multifunctionality,
synergies and trade-offs between ecosystem services under-
stood; and 3) what are the spatial scales on which solutions
for ecosystem service benefits are implemented.

Method

This study uses a triangulation mixed method approach were
semi-structured interviews are complemented with a review of
guidelines for municipal planning in order to address the re-
search questions. The interviews capture the experiences and
views of the practitioners on the status of ecosystem service
implementation. The main source for planners and managers
to gain information on current research, translated into a
Swedish context, consists of the guidelines in Swedish.
Hence, the review of the guidelines will provide information
in Swedish on what research is made more widely available
for the practice. Results from both methods are summarised in
tables and graphs, with the results from both methods brought
together in the discussion. A combination of the review of the
guidelines and the qualitative accounts from key stakeholders
will provide an overview of key ecosystem services prioritised
in Swedish municipal practice, further nuanced by an account
of multifunctionality, trade-offs and scales of implementation
for these services.

Typology for ecosystem services

As part of the work to apply the concept within Swedish
spatial planning, the Swedish National Board of Housing,
Building and Planning (Boverket) has developed its own ty-
pology for urban ecosystem services (Boverket 2019b). The
typology developed byBoverket, which identifies 22 services,
is based on the experiences from the C/O City (Keane et al.
2014) project.C/O City was a national transdisciplinary pro-
ject involving various stakeholders in urban planning, such as
universities, consultancy firms, NGOs, government authori-
ties and municipalities. The project was carried out between
2011 and 2018 with particular focus on the development and
dissemination of tools and methods for integrating ecosystem
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services into planning and construction. The typology used
within C/O City identifies 19 services, and is based on the
information activities within the project, which had a wide
distribution throughout Sweden. However, though the typol-
ogy is similar, it differs mainly in relation to cultural and
regulating ecosystem services, partly due to the variation in
what the different ecosystem services encompass in their
labelling.

The typology developed withinC/O City (Keane et al.
2014), and subsequently Boverket (2019b), is largely consis-
tent with the established typology on urban ecosystem ser-
vices provided by TEEB (2011), as well as the well-cited
study by Gómez-Baggethun and Barton (2013), who list eco-
system services for urban planning (see Table 1).

Some ecosystem services are mentioned by all four
sources, such as the provisioning service food and the reg-
ulating services climate and air quality regulation, moder-
ation of extreme events and pollination. With regard to
regulating services, there are slight variations, mainly in
relation to water flow and water quality regulation and
runoff mitigation, which in Table 1, have been merged
into one rather then distinguish between overlapping
denominations of ecosystem services. With regard to
cultural ecosystem services, there are rather a lot of
discrepancies between the four typologies, although some
overlap. For instance, tourism and recreation are not
identified as ecosystem services in the two Swedish
typologies. With regard to supporting services, Boverket
(2019b) and Keane et al. (2014) list several services in
addition to those suggested by TEEB, including biodiver-
sity, soil fertility and ecological interconnections, while
Gómez-Baggethun and Barton list none (Table 1).

While it is important to adapt typology on urban ecosystem
services to local contexts, use of different typologies impedes
comparison across case studies and consistency across disci-
plinary boundaries and associated scales in planning.

Semi-structured interviews

Semi-structured interviews were conducted with representa-
tives from six Southern Swedish municipalities (see Fig. 1). In
a Swedish context, Skåne is considered as being densely pop-
ulated and the regional administration is considered as being a
strong stakeholder that facilitates inter-municipal cooperation,
and which has, for example, spearheaded strategies for green
urbanisation and agricultural and environmental needs
(Region Skåne 2015). The interviews were conducted in six
municipalities in Skåne: Malmö, Lund, Ystad, Hässleholm,
Tomelilla, and Klippan. The selected municipalities include:
two large municipalities (>100,000 inhabitants), two medium-
sized municipalities (30000–100,000 inhabitants) and two
small municipalities (<30,000 inhabitants). The size criterion
was intended to yield a range of municipalities with differ-
ences in availability of resources and challenges in relation
to the application of the ecosystem services concept (see Yin
(2014) for variations of characteristics in sample selection) in
order to capture broader tendencies in the implementation.
The purpose of the limitation to the regional context of
Skånewas to ensure that the municipalities had received offers
of similar training and information on ecosystem services, in
this case, through organisations such as Region Skåne and the
Skåne Association of Local Authorities. The municipalities
were selected in consultation with those two organisations,
in order to obtain examples from each municipality size

Table 1 Ecosystem service
typology developed by TEEB
(2011)a, Boverket (2019b)b ,
Keane et al. (2014)c and Gómez-
Baggethun and Barton (2013) d

Provisioning Regulating Habitat or
Supporting

Cultural

Fooda, b, c, d

Raw
materials-
a, b, c

Fresh
watera, b, c

Medicinea

Energyb, c

Local climate
regulation/adaptationa, b, c, d

Air quality regulationa, b, c, d

Waste-water treatmenta

Water flow and quality regulation
and runoff mitigationb, c, d

Moderation of extreme eventsa, b,
c, d

Carbon sequestration and
storagea

Erosion preventiona, b

Pollinationa, b, c, d

Seed dispersald

Biological controla, b

Noise regulationb, c, d

Waste treatmentd

Habitats for
speciesa, b, c

Biodiversityb, c

Maintenance of
genetic
diversitya

Soil fertilityb, c

Ecological
interconnectio-
nsb, c

Natural cyclesb

Recreationa, d

Mental and physical healtha, b, c

Tourisma

Sensory experiences c

Spiritual experiences and sense of
place a

Symbolic and spirituality c

Aesthetic appreciation and
inspiration for culture, art and
design a

Nature knowledge/pedagogic b, c

Social interactionb, c

Cultural heritage and identityb

Cognitive developmentd

Animal sightingd
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category. These consultations took place as part of the Mistra
Urban Future’s transdisciplinary panel for urban ecosystem
services, where key stakeholders from the regional organisa-
tion also provided valuable assistance in selecting participants.
In the smaller municipalities, this entailed (in some cases only)
selecting the stakeholder that worked explicitly with ecosys-
tem services, and in larger municipalities, the cornerstone fig-
ures responsible for the implementation process.

Within each municipality, we recruited interviewees through
purposeful sampling. The objective was to interview at least two
municipal representatives working on a more strategic level and
representing both planning and management. This was not pos-
sible for all local authorities contacted, e.g. in medium-sized and
smaller municipalities there was sometimes only one or two
employees available who worked with ecosystem services,
and in two cases, the same person was considered to be respon-
sible for handling ecosystem services questions in both planning
and management. Immediate interest in participating in the
study also varied considerably between municipalities. In dia-
logue with the selected municipalities and the regional stake-
holders, we found a representative sample of interviewees re-
sponsible for implementation primarily at strategic level, while
only the larger municipalities could provide interviewees with
specific responsibility for implementation of ecosystem services
at management level. Despite these difficulties in recruiting,
both regional and municipal stakeholders confirmed that the
final selection represented a good range of municipalities that
had actively engaged in implementing an ecosystem service
approach in municipal practice. Furthermore, while a larger
sample size would have been preferable, the dialogues with
the municipalities also confirmed that these were in fact the

key stakeholders, and thus the relatively limited number of in-
terviewees working with ecosystem services reflects the current
level of implementation. We thus consider the final sample of
municipalities and interviewees to have explanatory value (de
Vaus 2001), with regard to early implementation approaches for
ecosystem services in Southern Sweden.

The semi-structured interviews lasted 60–90 min, and were
conducted by 1–2 of the researchers involved with predefined
questions and flexible prompts (Kvale and Brinkmann 2009),
allowing for follow-up and response clarification (see
Attachment 1). At the start of each interview, definitions and
illustrations of 19 key ecosystem services from the Swedish
project C/O City (Keane et al. 2014) were presented (see
Attachment 2 for illustration used). These were also used in
a rational choice component of the interviews, aiming to iden-
tify key services, synergies and trade-offs between ecosystem
services in the respective municipality. Here, the aim was to
urge the interviewees to present the existing and future key
themes that each municipality worked with and discussed as
ecosystem services. Presented with the list of 19 services, the
interviewees were asked to make a rational calculation of their
relative importance in their own municipal practice, thus indi-
cating likely pathways for future implementation efforts.

The list was marked, either directly by the interviewee or by
the interviewer as per the interviewee’s descriptions, with ‘pri-
ority’, ‘synergy’, and ‘conflict’ for the relevant services, while
follow-up questions ensured concrete descriptions and further
nuances. ‘Priority’ services indicated both existing and needed
focal areas. Both are included in the results as ‘priority services’,
as they relate to the relative importance of these services to the
municipality according to the perceptions of the practitioners.

Fig. 1 Location of the six municipalities ecosystem services prioritised in practice in six municipalities in southern Sweden, according to interviewees in
this study
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To allow descriptions of both prioritised bundles and intercon-
nections, we did not limit the number of ‘priority services’ each
interviewee could pick. For each interview, we also used print-
outs from the municipality’s comprehensive plans and munici-
pal maps of the central urban areas to stimulate the interviewee
to give examples from practice. The interviews were conducted
between October and December 2018. Each interview was re-
corded with the permission of the interviewee in accordance
with GDPR regulation and later transcribed for the purpose of
data analysis. All interviewees were anonymised to ensure con-
fidentiality of the shared information.1

The interviews were analysed by compiling the lists of
ecosystem services which had been marked with priority/syn-
ergy/conflict in the collaborative note-taking, and key points
mentioned were later traced in the transcribed material for
nuanced explanations of the provisioning of the key services,
as well as multifunctionality, trade-offs and scales of provi-
sions and benefits. In the following analysis, the compiled lists
were then used to mark out experienced key priorities, as well
as bundles, and conflicts between services across the munici-
palities in the form of a table.

Review of Swedish publications on urban ecosystem
services

A review was carried out of Swedish publications covering
urban ecosystem services with practitioners as the target audi-
ence. These publications were identified through the snowball
technique, starting with publications by the two main govern-
ment bodies in charge of ecosystem service implementation in
Sweden, i.e. Boverket (National Board of Building, Housing
and Planning) and SEPA (Swedish Environmental Protection
Agency). These were complemented with publications stem-
ming from well-known Swedish projects on urban ecosystem
services (e.g. C/O City) and the lists of references in these
publications. In addition, targeted Internet searches were con-
ducted (using the search term “urban ecosystem service” in
Swedish) to identify newly published reports. In total, 42 pub-
lications published between 2011 and 2018 were identified
(see Attachment 3). These publications were broadly
categorised as follows: good examples from the practice
(12); review publications covering current status in research
and practice (16); and guidance/handbooks (14).

All 42 publications were analysed with respect to:

1. Ecosystem services explicitly covered.
2. Whether multifunctionality was covered and specific syn-

ergies and trade-offs identified.

3. The spatial scale and context used for ecosystem services
(valuation/mapping, planning, design or maintenance) in
practical application.

4. Target audience for the publication
5. If any particular tool was provided

In the following section, the result from the review of the
literature for the Swedish practice will be used to complement
the results from the interview study, thereby providing addi-
tional understanding and a background for the implementation
of the ecosystem service concept into municipal practice.

Results

The field study resulted in six transcribed interviews of 60–
90 min covering a broad range of aspects in relation to eco-
system service implementation in municipal planning. The
results of the interviews are organized by the following three
themes, which also guides the analysis:

1. Focus areas in ecosystem services implementation, with
regard to which services were mentioned and given prior-
ity as either a current or future focus areas in the inter-
viewees work.

2. Multifunctionality, synergies and trade-offs identified
through examples within the interviewees municipality.

3. Spatial scale of ecosystem services application within the
interviewees municipality.

The review of the 42 Swedish publications provides a com-
plementary picture of the state of ecosystem service imple-
mentation in Swedish municipality practice using the same
heading.

Focus areas in ecosystem services implementation

The interviewees all mentioned 5–8 prioritised services out
of the 19 listed, When asked what ecosystem services were
the main focus in urban planning and management, the
interviewees cited biodiversity most frequently (in 7 out
of 8 interviews), followed by climate change adaptation
(5) and extreme weather regulation (and specifically
stormwater management) (5).2 The interviewees described
biodiversity as valuable and under threat in urban environ-
ments (I2, I3, I4, I5), as having good resonance throughout
the municipality as an important priority (I4, I6, IF3) and as

1 All were asked to sign a consent form, which was handled in accordance
with GDPR requirements. This type of interview study is deemed of common
public interest, and does not need approval from an ethical board in Sweden
and hence there is no board from which to seek approval.

2 Stormwater management was not a distinct service according to the list
provided, but multiple participants identified it as a central part of the regulat-
ing service extreme weather regulation.
3 The letter and numbering refer to the empirical material collected October–
December 2018 and cites where the point was brought up by interview num-
ber, where IF stands for Interview focus group
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“fundamental” for other services (I1, I3). Climate change
adaptation and stormwater management were cited as prac-
tical concerns, with the interviewees expressing interest in,
for example, finding out how urban ecosystem services
could help handle extreme weather such as increased rain-
fall and stormwater volumes due to climate change (I1, I2,
I3). With regard to extreme weather regulation (in particu-
larly stormwater management), they reported that urban
ecosystem services already provided useful ways in which
to experiment in small and large-scale projects. Examples
mentioned ranged from street-side rain gardens with gutter
adaptations to feed street plantings (I4, I5), to whole
neighbourhood re-developments with park housing and
water flow adaptations (I1, I4, I7). Some of the inter-
viewees described the issues and increased interest in eco-
system services-based extreme weather regulation such as
stormwater management as “a new theme” (I4, IF), and “a
hot topic” (I5). All but one of the services on the list pro-
vided to interviewees was considered to be important in at
least one interview, but some were clearly of lower priority
(Fig. 2).

Regulating services were most frequently mentioned as
priorities (24 times), followed by cultural (12 times),
supporting (11 times), and provisioning services (8 times)
(Fig. 2). One interviewee said that supporting ecosystem
services look good in planning, but are rarely prioritised
in actual development projects (I7). The only exception
was biodiversity, which was mentioned as a priority area
by all but one of the interviewees.

Multifunctionality, synergies and trade-offs identified
in the interviews

The interviewees listed many different synergies and relatively
fewer trade-offs between services (see Table 2) in direct rela-
tionship to green space type that the interviewees came up with
to exemplify this. Regulating services appeared most frequent-
ly in combination with other services, especially cultural ser-
vices, such as in efforts to develop good stormwater manage-
ment solutions in recreational green areas (I1, I4, I7), or to
reduce traffic noise, increase pollination and improve aesthetics
with urban greenery (I2, I4, I5). Some interviewees mentioned

Fig. 2 Prioritised urban ecosystem services as identified by the
interviewees in the six municipalities in southern Sweden. The
colouring is reflecting the different categories of ecosystem services

with yellow = provisioning services, blue = regulating services, green =
supporting services and orange = cultural services
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climate change and the growing need to adapt the urban land-
scape to increased rain or heat intensity (I1, I3, I4). One inter-
viewee mentioned the need for a multifunctional approach: “In
the future, we can’t just let a street be a street – it will also have
to be a stormwater catchment” (I4). The interviewees frequent-
ly related concrete problems with biodiversity, pollination,
flooding and water quality regulation to the possibility of pro-
viding good recreational spaces and better experiences of na-
ture. One interviewee described the recent discussions on mul-
tifunctional green spaces as follows: “We talked of a sink
which can hold water in the event of major cloudbursts, but

which for the rest of the time is part of a park, but lowered. It
could also be a playgroundwhere in some cases the groundwill
be completely flooded … people are scared of flooding, you
see” (I7). Two interviewees mentioned new green space devel-
opments in the provision of these services in parks and roads
and along recreational paths (I4, I6). One described this ongo-
ing effort as follows: “… and this is where extreme weather
comes in, along with social factors: we talk a lot about cycling,
and when we work with bike paths we often work with
stormwater” (I6). Another interviewee explained the increased
attention to multifunctionality relating to regulatory services as

Table 2 The synergies and conflicts between ecosystem services for specific green elements as examples identified by interviewees in this study
(C=Conflicting, S=Synergy)
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Agricultural fields C C C C C C

Old trees S S S S

Water improvement S S S

Urban meadows S S S S S

Allotments S S S

Greenery trees/bushes S S S S S S S S S S

Wetlands C C C

Parks S S

Playgrounds S S

Rain gardens S S S S

Wetlands S S S S S S

Urban forests S/C s/c

Green (bike) paths S S S S
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follows: “As for water retention: we have to replace an old bike
path with a new one… it must help with flooding and we must
turn the area into a flowery meadow, thus helping with polli-
nation” (I7). Two interviewees explained the shift to integrating
multifunctional urban ecosystem services provision more ex-
plicitly in planning: “… from now on, we will say: when we
look at stormwater management, we will also look at biodiver-
sity and water quality management” (I6).

The interviewees also considered cultural and supporting
services to be synergistic, mentioning, for example, the “play
value” of schoolyards and public spaces explicitly related to
greenery: trees to climb, bushes to play in, among other things,
while experiencing and learning about nature (IF, I5, I7). One
municipality had recently hired a new outdoor coordinator to
improve access to natural areas for various socio-cultural
groups, and specifically to work on enhancing the experience
and understanding of ecosystems, as well as recreation within
the municipality (I4). On the few occasions ‘habitats’ ap-
peared in the interviews, it was related to the possibility of
bettering urban environments for biodiversity and pollination,
whether through the protection of old trees, improving aquatic
environments or replacing the dominant lawn-mowing prac-
tice with annual scything and haymaking in order to improve
habitats for insects and other small animals (I3).

The interviewees most frequently described the provision-
ing services as coming into conflict with cultural and
supporting services. On most occasions, this was related to
the emphasis on industrial agriculture in regional planning,
which was considered to have more political weight than
supporting and cultural services (I1, I3, I6). One interviewee
gave the example of a common conflict of interest between
accessibility and street-side greenery: “A hard surface is much
easier to manage, both in terms of accessibility and mainte-
nance costs: it is easier to clean hard surfaces than to weed all
the roadsides” (I2). That interviewee also suggested that man-
agement and maintenance staff would be more likely to expe-
rience conflicts among services (I2).

Food production was not a prioritised urban ecosystem ser-
vice as such, but appeared in both synergies and conflicts with
other services. With regard to synergies, both interviewees in
one municipality mentioned a strategy that explicitly related to
urban gardening and nature education, attempting to provide
citizens with both the knowledge and the skills to grow food on
municipal allotments (I1, I3). In terms of conflicts, private man-
agement practices in the agricultural landscape and buffer
zones around streams leading up to, and out of, the city provid-
ed major obstacles to one municipality’s ambitions to develop
ecological interconnections, protect biodiversity and manage
the city’s stormwater in a sustainable way: “We hit a wall of
wheat. Or of sugar beet. It is very tricky. But interesting!” (I4).
Cultural services were also seen as being challenged by the
agricultural landscape surrounding the city, with one interview-
ee citing failed attempts to increase biodiversity as well as

accessibility concerns: “The farming sector doesn’t want peo-
ple in the countryside” (I1). Citing further concerns for soil
fertility, water quality and biodiversity, one interviewee
exclaimed: “I see the big challenge to ecosystem service pro-
vision in agriculture” (I7), while also considering the agricul-
tural sector a key collaborator, as “ecosystem service thinking
is already present there” (I7). The interviewees also mentioned
possible conflicts between supporting and cultural services
such as biodiversity and recreation, but considered that they
had good solutions available, such as clearly designated recre-
ational areas and path systems that could lead people through
the countryside in both an aesthetically and an ecologically
meaningful way (IF, I1).

Spatial scale of ecosystem services application in
practice, according to interviewees

The rational choice exercise was followed up by a brief
interview on the key systems, documents and plans
guiding urban ecosystem services implementation, to
identify the scales at which these services were primar-
ily described and planned for (Table 3). While the mu-
nicipal comprehensive4 or green plans were the primary
documents describing and guiding implementation, the
interviewees chose to also focus on the smaller-scale,
but legally binding, detailed plans.5 The interviewees
described the translation of urban ecosystem service ap-
proaches in green and comprehensive plans into detailed
plans as being a crucial step for implementation. In
some cases, this process had not yet begun, in others
it was currently underway and detailed plans with urban
ecosystem service approaches and descriptions were
waiting to be formally accepted. Of these approaches
in detailed planning, several interviewees described the
possibility of experimenting with urban ecosystem ser-
vice approaches in practice (I1, I3, IF), and of ensuring
spatial areas for future ecosystem service provision (I1,
I4). The systems supporting practical implementation in-
cluded pioneer projects with i-Tree-inventories, environ-
mental impact reports or checklists for service provision

4 The basic characteristics of the municipality’s intended use of land and water
areas are presented in the mandatory comprehensive plan (e.g. how the built
environment is to be used, developed and preserved; what consideration is to
be given to public interests; and what the intention is with regard to how
national interests and environmental quality standards are to be served).
Indications of national and regional goals, plans and programmes of signifi-
cance for sustainable development within the municipality should also be
presented. (Boverket 2019a. Planning process in Sweden [Online]. https://
www.boverket.se/en/start/building-in-sweden/developer/planning-process/.
[Accessed 2019-11-012019])
5 The detailed development plan regulates the use of land and water areas, as
well as what the built environment should look like in a particular area. The
plan is generally prepared when new construction is to be carried out in a built-
up area. The plan regulates public spaces, development districts and subse-
quent building permit applications. (ibid)
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for new developments (I2, I3, I4, IF). The interviewees
mentioned better support in planning and building leg-
islation, compensation mechanisms for lost services, and
better inventories of existing urban ecosystem services
as ways to aid implementation.

Ecosystem services listed in publications

A large proportion (44%) of the publications reviewed treated
ecosystem services as a concept and did not discuss specific
groups, let alone individual services (see Fig. 3). Of those that
did focus on type of ecosystem service, regulating services
dominated and were covered in 47% of the publications
reviewed, while cultural ecosystem services were covered in
25%. Provisioning and supporting services were covered in
only around 10%of the publications. Themost frequently men-
tioned regulating services were extreme weather regulation (20
mentions), local climate regulation (18) and pollination (15)
(Fig. 3). The most frequently mentioned cultural services were
recreation (16 mentions) and health (13). Among the
supporting services, food was mentioned by 11 publications
but biodiversity was the most frequently mentioned of the
supporting services, covered in 16 of the 42 publications.

Multifunctionality and synergies between ecosystem
services

Of the 42 publications, 20 specifically mentioned multifunc-
tionality in relation to ecosystem services, although to varying
degrees. Several of these publications emphasised the need to
view ecosystem services as part of systems thinking (e.g. Dahl
et al. 2017) and the dependency of one ecosystem service on
other ecosystem services for its production. For instance, the
cultural service of nature education is dependent on the
supporting services of biodiversity and habitat (e.g. Seffel
et al. 2014). Some synergies were seen as more general, such
as the synergy between the supporting services of biodiversity
and valuable habitat, and cultural services such as sensory
experience and health (e.g. Andersson et al. 2012; Bokalders
and Block 2014). Table 4 summarises the types of synergies
between ecosystem services for specific elements identified in
four publications (e.g. Andersson et al. 2017; Bokalders and
Block 2014; C/O City 2017a; Dahl et al. 2017), and could be
seen as examples of where synergies are currently recognised.
None of the publications reviewed outlined explicitly any
trade-offs between ecosystem services. The most recognised
combinations across different types of green elements included
local climate regulation, extreme weather regulation, pollina-
tion, valuable habitat, biodiversity, recreation and sensory
experience (Table 4). Few of the publications mentioned any
provisioning services when discussing multifunctionality for
specific green elements. Several of the guidelines mentioned
specific tools that could support work on multifunctionality.
The tool described as ‘Green Area Factor for Public Land’
was developed within the C/O City project and basically scores
an area according to amount of different ecosystem services
delivered and the quality of those services (C/O City 2017b).
An area receives a higher score if there is a balanced distribu-
tion of ecosystem services in all four categories, i.e. if the area

Table 3 Systems, documents and plans that are mentioned within the
interviews to be used in supporting ecosystem service implementation
within six municipalities in southern Sweden

Systems,
documents and
plans

Number of
participants
mentioning
material

Rationale provided by the
interview

Green Plans 4 Only in effect in some
municipalities, strategic
document for ecosystem
service implementation,
sometimes too separate from
the rest of planning.

Detailed plans for
selected areas

4 Pioneering ecosystem service
approaches, e.g. to
sustainable stormwater
management in specified
local areas.

I-Tree 4 Ongoing projects to generate
baseline data on urban trees
and the ecosystem services
they generate.

Comprehensive
Plans

3 Either implicitly or explicitly
outlining ecosystem service
strategy, needed to secure
surface areas to generate
ecosystem services.

Planning and
building
legislation
(PBL)

3 Lacking, but needed to support
ecosystem service planning,
for ecosystem services to be
an actual factor that must be
considered in specific
development projects,
needed to demand
generation of ecosystem
services on private land.

Expanded
comprehensive
plans

2 Further specifies the approach
to generating ecosystem
services on specific areas.

Ecosystem service
compensation
mechanism

2 Needed to safeguard the loss of
ecosystem services during
construction and
development projects,
baseline data often needed
but expensive and complex
to generate within
municipalities.

Environmental
impact reports

2 Named as a good potential
place to safeguard
ecosystem service provision
during urban development,
but not yet being done.
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is multifunctional. However, the publications provided no dis-
cussion with regard to which ecosystem services could be com-
bined and where potential trade-offs exist. The Green Area

Factor tool emphasises the need to look at different solutions
simultaneously in order to identify the solution delivering the
services required and the synergistic production of other types

Fig. 3 Distribution of individual urban ecosystem services coverage in
the 42 Swedish publications reviewed in this study. The ecosystem
services listed are based on the publications listing and hence this
differs from the ecosystem services identified by the municipality. The

colouring is reflecting the different categories of ecosystem services with
yellow = provisioning services, blue = regulating services, green =
supporting services and orange = cultural services
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S S S S S S S Bokalders and Block (2014)
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S S S S S S S Andersson et al. (2017)
S S S S S S S S S S S S S S Dahl et al. (2017)

Allotments S S S S S S S S S Bokalders and Block (2014)
Urban agriculture S S S S S S S S S S S S S S S S S S S S S S Dahl et al. (2017)
Pallet growing S S S c/o City (2017a)
Urban park (generally) S S S S S S Bokalders and Block (2014)

S S c/o City (2017a)
Large city park S S S S S S S S S S S S S Dahl et al. (2017)
Botanic garden S S S S S S S S S S Dahl et al. (2017)
Pop-up park S S S c/o City (2017a)
Urban meadow S S S S S Bokalders and Block (2014)

S S S S S S S Andersson et al. (2017)
Green school yards S S S S S S S S S S S S S Dahl et al. (2017)
Green courtyards S S S c/o City (2017a)
Churchyards S S S S S S S S S Dahl et al. (2017)
Trees S S S S c/o City (2017a)
Street vegeta�on S S S S Bokalders and Block (2014)
River corridor S S S S S S S Bokalders and Block (2014)
Wetlands S S S S c/o City (2017a)
Open storm water solu�on S S S S S S S S S S S Dahl et al. (2017)

S S S S S S S S Görlin et al. (2017)
Biofilters S S S S S S S S S S Dahl et al. (2017)
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of ecosystem services (Van Noord and Winkler 2014). Within
the BiodiverCity project, the focus was on different types of
nature-based solutions for the dense city, particularly for in-
creasing biodiversity, but also for discussing how these solu-
tions could be designed to offer the synergistic production of
other ecosystem services (Andersson et al. 2017).

Scale and context for ecosystem services application
in the publications reviewed

In the publications, the concept of ecosystem services was
applied on multiple scales, ranging from the specific object (tree
or park) up to the full municipality and regional level (see Fig. 4
for distribution of publications according to scale of application).
Most of the publications applied the concept of ecosystem ser-
vices on at least two scales (e.g. Boverket 2017; Dahl et al. 2017;
Granath et al. 2012), and hence these publications were
categorised as ‘multiple-scale’. Several of the publications
categorised as applying ecosystem services at multiple scales
were practical examples linking the application of ecosystem
services to several types of plan processes (for practical exam-
ples, see Hilding-Rydevik and Blicharska (2016)).

Of the publications dealing with ecosystem services at ‘sin-
gle-scale’ level, these mostly focused on the neighbourhood or
block level, which corresponds to the legally binding detailed
plan (e.g. Andersson-Sköld et al. 2018b; Malmaeus et al.
2015; van Noord and Winkler 2014). There were also exam-
ples of working on a municipal level and linking the applica-
tion to the comprehensive plan (e.g. Ask et al. 2015; Hamrén
et al. 2016). Only a few of the publications reviewed focused
on specific objects or solutions. These included green roofs

(Capener et al. 2017) and nature-based solutions (Andersson
et al. 2017).

In some of the publications, there was no real application of
the scale concept, and hence these publications were
categorised as ‘undefined’. These included a research over-
view on the relationship between biodiversity and ecosystem
services (Formas 2015) as well as more conceptual publica-
tions arguing the case for the application of the ecosystem
services concept (e.g. Görlin et al. 2017).

The target audience for most of the publications reviewed
consisted of municipalities or other stakeholders in urban plan-
ning and development, with the focus on how ecosystem ser-
vices could be integrated into the physical planning process
(e.g.C/O City 2017c; Colding et al. 2013) (see Attachment
Table A1). Only a few of the publications focused specifically
on design and construction in order to achieve good ecosystem
service delivery (e.g. Bokalders and Block 2014; Eriksson et al.
2016; Keane et al. 2014). Some publications discussed the
application of the ecosystem concept throughout the full chain
of planning, design, construction and maintenance (e.g.
Boverket 2017; C/O City, 2017a; Colding et al. 2013; Dahl
et al. 2017; Hellström et al. 2016; Jansson et al. 2013), but
while multiple scales and contexts were represented, some pub-
lications lacked sufficient consideration for scale/multiple
contexts.

Discussion

In this study, we interviewed individuals workingwith strategic
planning or management within the six selected municipalities

Fig. 4 Distribution of spatial scale in relation to ecosystem services covered in the Swedish publications reviewed in this study. Multiple means that
several scales were used in the publications
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in order to assess the broader implementation and adaptation of
the urban ecosystem services concept.We found that the guide-
lines published up to 2018 particularly targeted municipal
stakeholders involved in spatial planning processes (e.g. C/
OCity 2017c; Colding et al. 2013), but paid less attention to
the management and maintenance side of urban ecosystem
services delivery.

Ecosystem services in focus

The interviews and review of guidelines revealed that a large
amount of typologies were used in relation to ecosystem ser-
vices, with these being inconsistent with the visual prompt
(Keane et al. 2014) used for the interviews. The interviews
revealed that biodiversity was seen as a key service for address-
ing urgent problems/shortcomings in urban development and
resonated with the existing discourse in governance.
Regulating services were the most prevalent, and implementa-
tion through problem solving was the main way of working
with ecosystem services within the municipalities. In the six
municipalities, supporting (with the exception of biodiversity)
and provisioning services appeared to be generally less fre-
quently implemented in current urban planning and manage-
ment. Recent findings on governance challenges to the imple-
mentation of ecosystem services in the same municipalities
studied here, indicate that political priority is often lacking,
which in turn could explain the focus by practitioners on polit-
ically salient regulatory services such as climate adaptation and
extreme weather regulation (e.g. stormwater management)
(Hagemann et al. 2020).

The focus on biodiversity within the planning practice was
also evident in the study by Hansen et al. (2015). Their study
of planning documents from 5 cities (2 US and 3 European)
showed that habitat for species was the most frequent ecosys-
tem service, as well as a service that was elaborated on.
Similarly to our result, Hansen et al. (2015) also found that
regulatory services were frequently mentioned, though they
differed in the respect that some of the cultural services were
among the individually most frequently mentioned ecosystem
services. The interviewees in our study differed from the
Hansen et al. (2015) study, emphasising the complementary
provision of cultural services when addressing concrete prob-
lems (such as climate adaptation and extreme weather regula-
tion), rather than viewing cultural services as the prime eco-
system service. The guideline publications differed slightly in
focus here, with regard to their dominance of regulatory ser-
vices, with the most common services being storm water
regulation (19), local climate regulation (16) and pollination
(15). This mirrors findings from reviews on urban ecosystem
service research, where the focus has clearly been on regula-
tory services (e.g. Charoenkit and Piyathamrongchai 2019;
Haase et al. 2014; Keeler et al. 2019; Luederitz et al. 2015).
However, it is unclear as to whether this similarity in

distribution reflects the translation of research into practice
or whether it is in response to current policy focus on climate
adaption and resilience.

Neither the interviews nor the published guidelines men-
tioned provisioning services such as food provision to any
higher degree. In the study by Hansen et al. (2015), food supply
was the seventh most frequently mentioned ecosystem service,
and provisioning services as a group were covered in 43% of
studies reviewed by Charoenkit and Piyathamrongchai (2019).
In Sweden, agricultural production is not legally regulated
within spatial planning and hence agricultural land is only dealt
with in relation to exploitation (Granvik et al. 2015) which
might explain the low focus on food provision in this study.

Multifunctionality, synergies and trade-offs between
ecosystem services

The capacity of the ecosystem services concept to promote
multifunctionality was a very strong theme in interviews and
in the Swedish publications reviewed, confirming current re-
search discourses on Green Infrastructure planning (Hansen
and Pauleit, 2014; Wang and Banzhaf, 2018). Synergies were
a popular theme among the interviewees who listed many pos-
sible combinations and who emphasised that regulatory and
cultural ecosystem services could be combined, also with
supporting ecosystem services. In both the interviews and the
existing guidelines, there was general consensus on synergies
between the supporting services of biodiversity and valuable
habitat and cultural services such as sensory experience and
health. The Swedish publications reviewed considered that a
combination of regulatory, supporting and cultural ecosystem
services could be obtained with most urban green elements.
The interviews echoed these possibilities for regulatory/
supporting/cultural synergies, often in experimentation or tests
and where concrete problems needed to be solved – playing up
the strengths of the thinking involved in urban ecosystem ser-
vices as well as showing the implementation of urban ecosys-
tem services as being under negotiation, rather than part of fully
formed governance approaches. In the reviews by Chaorenkit
and Piyathamrongchai (2019) and Lee and Lautenbach (2016),
it was similarly found that synergies were often identified be-
tween regulating and cultural ecosystem services.

By contrast, the trade-offs were less clearly expressed in
interviews and in the Swedish publications reviewed. The in-
terviewees generally recognised a trade-off between biodiver-
sity and recreation. The lack of recognition of other trade-offs
could be partly due to cultural ecosystem services trade-offs
being undervalued, as they are subjective and difficult to quan-
tify (Daniel et al. 2012). In the review by Lee and Lautenbach
(2016), trade-offs were mostly found between regulating and
provisioning services. The low occurrence of provisioning ser-
vices within both the interviews and publications suggests that
more established trade-offs were never identified. Haase et al.
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(2014) stressed the need to integrate the assessment of multiple
urban ecosystem services into spatial planning and strategic
management in order to enable informed decisions. This ex-
plicitly requires trade-offs and synergies between ecosystem
services, so as to highlight conflicts and win-win situations.
While there was awareness and implicit understanding of po-
tential win-win situations among the municipal representatives
interviewed here, few tools seemed to be used to fully reveal
these synergies. Tools such as Green Area Factor, which is
designed to fit the scale and format of detailed municipal plans
(c/o City 2017b), could provide support for the implementation
of urban ecosystem services as well as highlight synergies be-
tween different ecosystem service types, and thereby partly
address the expressed lack of tools to match the spatial scale
of planning as described among others by Haase et al. (2014).

Spatial scale and governance context

The target audience for most of the Swedish publications
consisted of stakeholders in municipal planning, and the focus
was on the integration of the urban ecosystem services con-
cept into the planning process on multiple scales. From the
interviews it was clear that, until recently, work on urban
ecosystem services has focused on the municipal scale,
through comprehensive plans and green plans. On the strate-
gic municipal level, the interviewees reported a lack of data on
the potential supply of urban ecosystem services that could aid
the implementation of strategies. A number of the publications
reviewed concentrated on the mapping and valuation of urban
ecosystem services, and this is also an area covered in current
research on various approaches for surveying the supply of
ecosystem services (Haase et al. 2014). This provides an im-
portant step towards being able to carry out the balanced as-
sessments of blue-green alternatives in relation to grey infra-
structure solutions (Saarikoski et al. 2018). However, the
question here is whether the tools and approaches presented
in the current guidelines constitute the sought after user-
friendly method that could guide planners in the assessment
of ecosystem services in the strategic planning and manage-
ment of the green resources (Hansen et al. 2015).

However, the holistic approaches that the ecosystem ser-
vice concept provides constitute the key aspect that could be
integrated into and coordinated across different planning in-
struments, as suggested by Hansen et al. (2015). This could
either be done through its use as a supporting concept for
planning and policymaking, or as a tool supplementing
existing practice (Hansen et al. 2019).

Limitations and transferability of results

The rational choice of prioritised ecosystem services, as well
as the synergies between them within practice as presented in
this study, is based on a small sample of local authorities in

Sweden. It could be argued that other municipalities might
have different choices and experiences, just as different trajec-
tories might follow from this (still quite early) stage. The cur-
rent findings, however, point to an immediate usefulness and
complementarity (of ‘problem-solving ES’, multifunctional
perspectives, etc.) with existing municipal practice.

Our results are also reflected in studies from other contexts
(e.g. Hansen et al. 2019), highlighting the interest in biodiversity
but otherwise with a focus on regulatory services and a limited
focus on trade-offs between ecosystem services within practice.
Through the complementary review of guidelines that address
local authorities throughout Sweden, the experiences of the focus
on regulatory services as well as cultural services are also con-
firmed. The municipalities could thereby be seen as addressing
the ecosystem services that need to be producedwithin the city in
order to support sustainable cities and communities. It could
therefore be argued that the focus on exploring trade-offs in an
urban context should be on those between regulating and cultural
ecosystem services on the scale levels applicable to urban plan-
ning. Excluding biodiversity, supporting ecosystem services
(such as habitat provision) received a low priority despite them
forming the basis for functional ecosystems (e.g. Peterson et al.
1998), and these could not be excluded, despite the lower priority
received in practice as shown in this study.

Conclusions

This study evaluated the current discourse on urban ecosystem
services within Swedish municipalities with regard to key
ecosystem services, views on synergies and trade-offs be-
tween ecosystem services and the implementation of the con-
cept in planning and management. The results in this study
showed that regulatory services are the main focus in Swedish
municipalities and in Swedish publications available to prac-
titioners. Consequently, the concept is generally implemented
through problem solving, seekingmultifunctionality, and win-
win situations in ecosystem service supply. These findings are
a novel contribution to the growing body of work exploring
how the concept of urban ecosystem services is adapted and
used in practice across multiple contexts.
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