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ABSTRACT

Ongoing urban densification and the resultant stress on socio-ecological systems necessitate the
development of innovative strategies for safeguarding green and blue infrastructure (GBI) and
the benefits it provides. Yet, while GBI is increasingly recognised as an effective tool to respond to
urban challenges, outcomes are often less than ideal. The capacity of multifunctional natural areas
to simultaneously address user preferences, answer municipal needs, and fulfil wider political
obligations is far from being fully realised. The present article responds to this situation and highlights
the Q-method as an effective approach for assessing and integrating user viewpoints on urban GBI and
its benefits in urban decision-making and planning processes. The application of the Q-method with
227 participants in two case study sites — Halle, Germany and Stockholm, Sweden — forms the basis for
our analysis and conclusions. Results indicate that four main stakeholder groups are present in each
city, with each group having clear preferences for specific green and blue characteristics, such as areas
shaded by trees, access to water for swimming, “wild” nature, and manicured grass fields. By
establishing which features are shared across groups, urban planning processes can successfully
integrate public subjectivity into decision-making processes and respond to user preferences. The
Q-method can thereby support an optimised use of public funds in urban planning to ensure that user
needs are met and public acceptance is high, while safeguarding critical GBI benefits. This research
was carried out as part of the ENABLE project, funded through the BiodivERsA COFUND call for
research proposals.

Keywords: green infrastructure, sustainable urban planning, Q-method, user preferences, Halle,
Stockholm.

1 INTRODUCTION

While Europe’s population remains largely stagnant or declining [1], the trend towards
urbanisation is increasing. Cities are now home to nearly 75% of the European Union
population [2] while the urban population is expected to increase to 84% by 2050 [3]. This
increasing densification has resulted in a limited availability of physical space for the built
environment and conversion of natural areas to grey infrastructure [4]. These processes
coupled with environmental pressures such as climate change and pollution place severe
strains on the socio-ecological systems and exacerbate the degradation of natural habitats.
Ecosystem service provisioning in urban areas is consequently in jeopardy [5], with
repercussions for human health and well-being [6]-[9], biodiversity [10]-[12], social
cohesion and equity [13], [14], and city resilience [15]. Populations facing such local
challenges often lack opportunities to express their needs, contribute their knowledge or be
involved in developing and implementing suitable solutions [16], [17]. At the same time, city
administrations frequently lack tools to address these problems [18], [19] while taking into
account the needs of all stakeholder groups.

These conditions necessitate the development of innovative strategies for safeguarding
green and blue infrastructure (GBI) and the potential benefits it provides [20], while
integrating the needs and views of affected populations into related planning processes [21].
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Yet while GBI — or the “strategically planned network of natural and semi-natural (green and
blue (i.e. water)) areas” [22] — is increasingly recognised as an effective tool to respond to
urban challenges [22], [23], a mismatch remains between its potential and current delivery
[24]. In particular, the capacity of these natural areas to be multifunctional in provisioning
economic, environmental and socio-cultural benefits while also addressing user preferences,
answering municipal needs and fulfilling wider political obligations is far from being
fully realised [25].

Optimising a city’s ability to deliver diverse benefits is a shared aim amongst policy
makers and urban planners alike. However, a biased focus on delivering benefits which offer
monetary gain, such as cost saving for climate adaptation and improved attractiveness for
investors, tend to dominate municipal decision-making processes [26]. This approach to
green space planning can indeed fulfil legal requirements and reach single policy-oriented
targets but neglects the potential of green and blue spaces to deliver on multiple targets while
also providing benefits for key stakeholders — i.e. the GBI users. To be effective and reach
its potential, GBI thus requires embedding into decision-making through integrated planning.
Efforts to gain user preferences as input for collaboratively defining sustainability goals and
co-developing GBI design are an important component of this process [6], [27].

The present article responds to this need and highlights the Q-method as a practical
approach for assessing and integrating user viewpoints on urban GBI and its benefits in urban
decision-making and planning processes. We highlight the importance of the subjective
opinions of urban green space users in terms of designing GBI elements and present the
Q-method as a beneficial tool to determine what different user groups of a space determine
most valuable in order to secure a space that will be enjoyed by a maximum of potential
users, while also fulfilling municipal needs.

Within the project ENABLE (Enabling Green and Blue Infrastructure Potential in
Complex Social-Ecological Regions), the Q-method was adapted for urban green spaces
in Stockholm and Halle to identify different user groups of the respective areas as well as
shared preferences for GBI elements. This paper presents insights from the Q-application,
focusing strongly on the potential application of the results for policy making and the
planning of urban green and blue areas. Specifically, we focus on providing answers to
the following two questions:

e How can the Q-method be used to identify commonalities and differences in the
perspectives and priorities of urban green space users?

e How can identified commonalities and differences among groups of urban green
space users serve as the basis for improved urban green space planning?

2 METHODOLOGY
2.1 Case study context

This study focuses on an area of Halle in Germany (Halle Neustadt) and of Stockholm in
Sweden (Flaten). Both areas are case studies in the ENABLE project, within which this
research was conducted (see Acknowledgements). Their dissimilar population
demographics, history of public participation in planning, and current state of development
make them particularly interesting to explore societal preferences for cultural ecosystem
services provided by GBI
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2.1.1 Halle, Germany: Halle Neustadt

The city of Halle, located in eastern Germany, is subject to new construction sites on unsealed
areas and brownfields due to population re-growth after a long period of shrinkage.
Inner-city densification has led to increases in traffic, noise and air pollution, and its impact
on human well-being. Our study was carried out in the small, neglected and partially
abandoned area at the centre of a prefabricated building block in Halle Neustadt. Citizens’
initiatives have supported the development of a public gardening space and skatepark
adjacent to the study area, while the grassland in question has been left untouched. The local
population has a high rate of unemployment, limited history with public participation in
planning processes and low current use of the study area. Basic infrastructure like adequate
lighting, seating options, and waste bins are not present.

2.1.2 Stockholm, Sweden: Flaten

The Flaten landscape is located in the southern part of the Stockholm region in Sweden and
is subject to intense urbanisation by densification and sprawl. A formally protected nature
reserve is the focus of our study, aiming to safeguard biological diversity and nature-based
outdoor recreation. Given the rapidly changing landscape morphology and demography, the
local authorities and civic actors initiated a number of processes and projects to explore ways
to better integrate the protected area into the wider urbanising landscape. The goals are to
make the area more accessible and ecologically sustainable and to address user needs. The
landscape includes many physical barriers to ecological connectivity and accessibility as well
as a large variety in the socio-economic status of the residents.

2.2 Q-methodology: An introduction

One of the core questions for the research methodology pertains to the means by which
individuals’ attitudes towards and preferences for cultural ecosystem services would be
collected. The Q-methodology was selected as opposed to the more commonly employed
Likert rating scales to avoid several shortcomings in the latter approach, namely: (1) failing
to accurately reflect attitudes when individuals are asked to rate statements to which they
previously gave no significant consideration (resulting in these items being ranked in the
middle of the scale, instead of indicating a preference); (2) failing to measure true attitudes,
which in reality are complex and not able to be represented on a linear one-dimensional scale;
(3) using averages which have the potential to mask the true nature of the underlying
distribution as well as individual responses.

The Q-methodology enables the quantification of human subjectivity through statistical
interpretation, while simultaneously supporting in-depth, qualitative interpretation [28].
These outcomes of the Q-methodology are realised because the method asks respondents to
sort a set of statements according to a single defined criterion (on our case “personal value™)
rather than seeking a “yes” or “no” or numeric rating scale response for each statement. As a
consequence, the method avoids categorising people according to pre-defined response
opinions and instead allows space for each individual’s viewpoint to emerge through the
analysis [28]. Finally, the Q-methodology does not infer the population and the proportion
of people expressing certain views but reveals the range of views itself about the topic being
explored [28], [29].
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2.3 Approach

The Q-methodology was applied in Halle Neustadt and Flaten as a means to reveal the variety
of citizen viewpoints on green, blue and other valued features within each area. The main
steps of our approach followed classical Q-methodology design, consisting of:

1. Preparing the Q-statements (Q-set)

2. Developing the response board (Q-matrix)
3. Collecting the responses (Q-sorts)

4. Carrying out the analysis.

An initial set of circa 30 statements were formulated for each of the case study sites. In line
with the focus of the ENABLE project, cultural ecosystem services (CES) were taken as the
starting point in this step and used to identify site-specific GBI elements which could act as
their proxy. A review of site-focused documents as well as scientific literature linking GBI
and CES enabled the identification of relevant GBI and other features. These aspects were
subsequently translated into a set of draft statements for each cases study site.

This draft statement underwent an internal evaluation to check for overlap, similarity and
clarity in order to avoid duplications and confusion. Each statement was validated by Halle
Neustadt and Flaten experts from within and outside of the ENABLE project consortium and
once again amended as necessary. Lastly, the statements were simplified to be as short, clear
and distinct as possible and to be consistent with our research aims [28]. The final Q-set
consisted of tailored translated statements for Halle Neustadt (25 statements in
German/English) and Flaten (25 statements in Swedish/English; see Table 1). This number
served as the basis for designing and printing the Q-matrix (see Fig. 1).

On each case study site, participants (P-Set) were asked to sort statements into a normal
distribution using the criterion “I value”. Only one statement could be placed on each extreme
end of the distribution (representing the least and most valued characteristics) while five
statements could be placed in the centre (neutral value) position (see Fig. 1). At each case
study site, the Q-matrix was set up at different physical locations within the site at various
times of day for one week to increase representation of different demographics.

| value... 0
LEAST IMPORTANT MOST IMPORTANT

Figure 1: Q-matrix for 25 statements.
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Table 1: Q-sets of Flaten and Halle Neustadt case studies, with 25 statements each.

1D Q-set statements: Flaten Q-set statements: Halle Neustadt
1 Staying overnight (e.g. camping or in Sport areas for e.g. bocce ball, table tennis, football,
treehouses) skateboarding, etc.
Areas where kids can play (e.g. playgrounds, Using the area for everyday activities, like going for
2 . L
sandboxes, fields) walks, walking the dog, or jogging
. s . .. Infrastructure suitable for the elderly and disabled
Access to swimming facilities (bridges, diving . .
3 (e.g. paved paths, barrier-free access, raised plant
tower, showers)
beds)
4 Using the lakes for water activities (e.g. Communal grilling, fire pit, and/or picnic areas for
swimming, fishing, skating) social interactions
5 Accessing outdoor gyms, running trails, Areas where kids can play (e.g. playgrounds,
prepared climbing routes sandboxes, etc.)
6 Using paved pathways to walk or jog on instead | Access to water (e.g. water play area, small pool,
of dirt or grass fountain, pond, etc.)
7 Meetlng and spending time with family and/or Public gardening arca for general use
friends
Using phy.swz'il structures (like an obser\{atlon The beauty of untouched nature and wilderness (e.g.
8 | deck or wildlife tower) to have a good view of .
e . forest areas, wildflower fields, etc.)
wildlife and enjoy nature
9 Spending time in the forest areas, more than in The visual appeal of a diversified landscape (e.g.
the open landscapes mix of trees, bushes, water features)
Having seating opportunities (e.g. picnic tables,
10 benches, observation decks) The beauty of well-kept flower beds
11 Access to water and the opportunity to spend Watching birds, bees, butterflies and other wild
time on the beach and/or along the shorelines animals
Having the possibility to rent gear for outdoor
12 | activities (e.g. climbing, water activities, Well-maintained, healthy fields
biking)
13 | The beauty of untouched nature and wilderness Learmng about plants apd animals through e.g.
information boards or signs
14 Having no visible buildings, reduced traffic Environmental education through interactive
noise, and feeling like I’m far from the city courses, nature walks, etc.
Learning about nature and wildlife through e.g. . . .
15 information boards/signs or guided tours Having quiet and peaceful areas in nature
16 Having outdoor educational opportunities The feeling of privacy (e.g. through trees, high
provided for kids and youth bushes, etc.)
. . . Being in nature to reduce stress and take a break
17 | Having quiet, peaceful areas in nature . R
from my normal daily activities
18 | Exercising my “right to roam” Seeing fanyhar kinds of plants and animals that I
grew up with
19 Historical aspects of the park, like the ancient Having seating opportunities (e.g. picnic tables,
remains and old oaks and pines benches, etc.)
Completing everyday activities, like
20 | commuting to work, jogging, or walking Good lighting after dark
the dog
1 Having more entrances into the park than are Areas shaded by trees
currently available
” Good signage and maps about how to get to the | Wide accessible paths for e.g. prams, wheelchairs
reserve from the surrounding area and walkers
23 | Good lighting after dark szif;ment rubbish bins for e.g. garbage and dog
24 Having access to restrooms and day cabins that Event areas for e.g. Octoberfest, small concerts etc.
are open all year
25 Having access to shops where I can buy snacks, | Open areas for activities such as frisbee, football,

food and drinks

kite boarding, yoga, etc.
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Each statement was printed individually together with its ID number (see Table 1),
laminated for robustness, and secured with small Velcro squares to enable easy adjustments
on the Q-matrix by the respondents during the sorting process. Each participant also provided
socio-economic information (see Table 2) to provide context in a later analysis of the user
groups. The results were analysed by applying an inverted factor analysis via Q-sorting
software (Ken-Q analysis, ©2018 Shawn Banasick).

3 RESULTS
3.1 Demographics

A total of 227 individuals participated in the study (Flaten P-set=147; Halle Neustadt
P-set=80). In Flaten, over half of the P-set is female and the vast majority is either employed
or retired, with over a third of participants over 60 years of age. In Halle Neustadt, over half
of the P-set is female and a third over the age of 60, similar to the Stockholm P-set. However,
unemployment is much higher in the Halle Neustadt P-set, with a fifth of people in search of
employment compared to 1% of people interviewed in Flaten. Further characteristics
of respondents in each P-set are outlined in Table 2 below.

Table 2: Selected characteristics of interviewees Halle Neustadt and Flaten.

Demographic characteristics Flaten Case Sltu(liiyalle Neustadt

Gender

% of female | 53% | 58%

Age

% <20 years 15% 18%

% 21-40 years 23% 34%

% 41-60 years 26% 14%

% >60 years 36% 34%

Employment

% Student 17% 26%

% Unemployed 1% 20%

% Employed 52% 22%

% Retired 30% 32%
Other

% with children 38% 26%

% with dogs 14% 20%

% on bike 47% 38%

3.2 Dominant profiles per case study site

The web application Ken-Q Analysis was selected to process the 227 collected Q-sorts,
separated and individually analysed by case study site. While this paper will not go into the
details of using the application, we instead focus on the means by which the results were
obtained and their interpretation and implications.

The analysis of the data through Ken-Q Analysis is based on factor analysis, where the
variables are the totality of the Q-sorts made by participants rather than each of the individual
statements. This is because the goal of factor analysis of Q data is to simplify participants’
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perspectives as factors/components that indicate common attitudes of the investigated
participants. Factor rotation and flagging of Q-sorts identified four different factors for each
case study site (Flaten and Halle Neustadt) that were deemed reliable in terms of
representation of a group of subjects and the exact nature of the viewpoint.

Each of the four identified factors per case study site represents a group of statements that
show similarity in terms of sorting priorities (i.e., personal value). For each factor, the most
and least valued elements of green and blue infrastructure common across individuals of the
specific factor (see Fig. 2) served to form a profile. Each of these four profiles is further
described by a narrative describing the features which are shared as the “ideal” by statements
within this factor profile. The main factor profiles and their associated narratives are
presented in Tables 3 and 4 for Flaten and Halle Neustadt, respectively.

3.3 Elements most and least valued across user groups

The four profiles for each case study site identified the different ways in which site
stakeholders prioritise aspects of green and blue infrastructure. It is important to note that
while the Q-sort statements in each city addressed similar GBI considerations, the specific
factors uncovered for each city are different. This insight represents one of the strengths of
Q-methodology: policy makers are made aware of and can take the range of different
subjective valuations into consideration when making planning decisions about a specific
location. While this information provides valuable insights for the blue and green
infrastructure planning process, we conducted further analyses to identify which elements
are shared across all factors. The identification of shared highly valued elements allows

25

Figure 2: Statements of GBI elements most (left) and least (right) valued across all user
groups in the case study Flaten (top row) and Halle Neustadt (bottom row).
Statements correspond to IDs presented in Table 1, Methodology section.
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Table 3: Main factor profiles for the Flaten case study.

Factor | Factor profile Narrative

1 Wild nature value the more wild .and unmanaged areas to
escape the city and noise and find solitude
value areas and amenities that are in close

2 Comfortable nature proximity to nature, but which are rather grey than
green or blue features
3 Affordable and social enjoy simple and inexpensive social activities
nature outside
wants to execute daily physical activities, such as
4 Well-maintained nature | walking and jogging in well-maintained
surroundings

Table 4: Main factor profiles for the Halle Neustadt case study.

Factor | Factor profile Narrative

value grey infrastructure features which allow for
physical and social activities

value resemblance of untouched, “wild” nature as
calming sanctuary from everyday life

appreciate nature for its ability to calm, de-stress
and provide privacy while being well managed
view green areas as an exciting opportunity to meet
4 Social nature friends and family, and to engage in various social
activities

1 Managed nature

2 Wild and calming nature

3 Comfortable nature

planners to identify ways in which to simultaneously appeal to the greatest number of a
specific site’s stakeholders while avoiding appeals likely to “turn-off” significant groups of
stakeholders (as reflected in the shared least valued statements). For this, statements that were
deemed most positive and most negative across all profiles were tallied in their subjective
valuation and rated from highest to lowest scores.

In Stockholm’s green area of Flaten, for example, the elements valued most across all four
factor profiles are the “beauty of untouched nature”, “access to water and the opportunity to
spend time on the beach or along”, and the use of “lakes for water activities (e.g. swimming,
fishing, skating)”. Meanwhile, users across all identified profiles least valued the possibility
to “rent gear for outdoor activities” (see Fig. 2). In Halle Neustadt, user groups most valued

“areas where kids can play”, “areas shaded by trees”, and “good lighting after dark”, while
all agreed that the area should not be converted into an event space.

4 DISCUSSION
4.1 Capturing the diversity of citizen preferences

Our research shows that the Q-method can be successfully adapted to site-specific conditions
and applied to capture the diversity of preferences in a given area with regard to green and
blue infrastructure. Instead of focusing on specific demographic groups or individuals, the
Q-method draws attention to the variety of viewpoints within the sample group and is able to
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highlight dominant profiles and their preferences as input to location-specific planning or
decision-making processes.

Reflecting on the competing interests and power struggles that exist between different
stakeholders in the creation and use of urban green areas, the Q-method reveals areas of
agreements and disagreements within different profile groups and highlights each profile’s
narrative to better portray existing diversity. A second analysis (i.e. identifying shared
preferences and less valued features across all user profiles) enables a representation of the
points of agreement the different user and stakeholder groups and encompasses the full
spectrum of demographics such as elderly or young people, families etc. for consideration in
decision-making processes.

The result of the two analyses is an identification of (GBI) features in a given area which
can be prioritised or left out of planning processes for (re)developing the space. These
insights about citizen preferences can be also looked at alongside existing development plans
to reveal discrepancies and feed into the reshaping of plans, priorities and decision-making.

4.2 More inclusive, effective and efficient urban planning

Shrinking public funds, an increasing diversity of viewpoints amongst citizens and growing
societal challenges facing cities necessitate changes be made to urban planning processes. In
particular, there is an urgency to treat local communities as critical stakeholders, enablers
and future users of GBI [30], and integrate their preferences into decision-making and
planning to ensure effective, inclusive and efficient planning. Active community
participation in GBI design and implementation ensures that decision-makers have access to
better knowledge and awareness about different user viewpoints. This in turn enables them
to make more informed and publicly supported decisions, preventing negative responses such
as community protests, damage to the GBI, or low use of the area. Inclusive planning
processes utilising tools such as the Q-methodology also serve to enhance the development
and accessibility of GBI for citizens [29].

Adequate involvement of current and potential future green space users in planning
processes can also lead to indirect environmental and social benefits for the residents and the
city as a whole. Such impact could include, for example, environmental awareness raising;
in Halle Neustadt, many users acknowledged the problem of trash and expressed interest in
supporting a cleaner, trash-free environment. Integrating results from preference assessments
such as the Q-method into GBI planning can help to instil a sense of ownership for a specific
place and create opportunities to involve citizens in maintenance activities (e.g. “we helped
design this space, so it belongs to us and we ensure that it is not damaged”). This potential to
foster community action for GBI maintenance has been revealed by different studies (e.g.
[31], [32]) and offers a significant potential to relieve burdens on public funds regarding the
long-term maintenance of GBI.

The Q-method also addresses issues such as social equity and environmental justice. The
approach is valuable for its inclusion of the preferences and viewpoints of individuals who
might be negatively affected by decisions concerning the planning of urban areas (e.g. via
increasing environmental air pollution, loss of urban green spaces, decline in human
well-being or green gentrification). Additional data gathered on, for example, demographics,
visiting frequency or distance of their home to the area can also inform urban planning
projects on priorities for the development and design of GBI.

The implementation of the Q-method in Flaten and Halle Neustadt shows a high
adaptability to diverse local conditions and to different physical sizes of the studied areas.
These variations can be easily addressed by the design of the implementation (e.g. selection
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of locations and times to conduct the method). The Q-method has been also proven to be very
inclusive to capture the views of a large range of stakeholders characterised by different
multicultural backgrounds.

5 CONCLUSIONS

This study provides evidence to support the integration of user preferences into urban
planning processes. The Q-method in particular is shown to be a valuable tool to effectively
design publicly supported green and blue infrastructure, addressing the shared responsibility
by citizens and policy makers alike for environmental policy making and planning. Yet while
the Q-methodology enables all interested individuals in a given area to participate, there are
several logistical challenges associated with its application that must be considered in its
design and implementation to ensure optimal results. In the case of areas with diverse
demographics, such as mixes of employed and unemployed individuals, different primary
languages being spoken, and limited mobility of citizens, the Q-setup needs to take account
of these features. Here, it would be advisable to provide translations of the Q-statements in
multiple languages, to visit the site at various times of day and to conduct the fieldwork on
weekends and weekdays over the course of at least a week.

The aspect of scale is also a consideration when applying the Q-method to gather
information on the variety of perspectives regarding GBI planning. While it is valuable for
deciding on the design of site-specific GBI (i.e. which elements to put in a community green
space), it is likely less effective in deciding on a municipal policy strategy. Including
community participation in a meaningful way in high-level discussions at city level thus
remains a challenge which would benefit from further research, particularly looking at which
other methodological approaches could complement or be an alternative to the Q-method.

Further research is deemed necessary to identify solutions and enable a wider uptake of
the Q and other methods targeting the incorporation of public viewpoints into
decision-making. A specific area of research which can complement this study is to explore
how to practically integrate results into ongoing processes. This also includes developing
concrete approaches for effectively closing the gap between what users want and policy
makers’ agendas given that the value of the Q-method lies not in gathering insights on user
preferences, but rather in their integration and uptake of results into ongoing municipal
decision-making and planning processes.
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