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Abstract: The perception of linkages between ecosystem services (ES) and the urban green infrastruc-
ture (UGI) is evaluated, and their impact on human well-being (WB) is defined. Using a theoretical
approach, the UGI’s specific contribution to WB is calculated as the sum of the products of (a) the
number of perceived ES per ES group and the WB weight factor divided by the product of (b) the
number of respondents and (c) the sum of the products of ES and the WB weight factor. Stakehold-
ers demand more ES than the perceived ES supply from all types of UGI, especially for the social
relations component of WB. The highest number of perceived ES and greatest impact on all WB
components is provided by urban forests. This method could be helpful in acknowledging ES and
involving stakeholders not previously familiar with the ES concept with the aim of introducing ES
into UGI governance.

Keywords: participatory ecosystem services assessment; well-being; urban ecosystem; millennium
ecosystem assessment; urban green infrastructure

1. Introduction

The urban green infrastructure (UGI) is “an interconnected network of urban green
spaces, including multiple types of natural or man-made systems, ranging from large-scale
water or terrestrial ecosystems to small-scale pocket parks or green components, such as green
walls in cities” [1] (p. 5). In urban environments, people obtain from ecosystems, such as
UGI, multiple benefits or, in other words, ecosystem services (ES) [2], which is increasingly
recognized as a crucial factor contributing to human well-being (WB) in cities [3]. The ES
of UGI are crucial for achieving the United Nations Sustainable Development Goal of good
health and well-being in cities. Though the importance of ES for various WB dimensions is
poorly understood [2], it is believed that UGI provides WB relevant benefits, such as basic
material for a good life, health, security and effects social relations [3]. The identification of
links between ecosystems and WB is important for designing ecosystem-based approaches
to WB [4]. Researchers, decision makers, and planners are increasingly becoming aware of
UGI and its role in ensuring ES to increase WB [5]. Ecosystem assessment can influence
policy decisions to address local needs better, improve living standards, or enable more
effective climate change adaptation strategies [6].

ES gained recognition with the introduction of the millennium ecosystem assessment
(MEA) [3]. According to it, there are four groups of ES: supporting, provisioning, regulating,
and cultural. Additionally there are five WB components: (i) basic materials for a good life
represent access to resources for a viable existence, including food and building material, or
income to purchase them; (ii) security, including safe access to natural and other resources,
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security of people and property, and living in predictable and controllable environments
safe from natural and man-made disasters, including those resilient to environmental stress,
such as drought, heat island effects, floods, and pests; (iii) health, consisting of adequate
food and nutrition, disease prevention, clean and safe drinking water, a healthy physical
environment, and energy for comfortable temperature control; (iv) good social relations,
including social cohesion, mutual respect, good gender and family relations, the ability to
help others and care for children, the realization of aesthetic and recreational values, the
ability to express cultural and spiritual values, the opportunity to observe and learn from
nature, the development of social capital, and the avoidance of tension and conflict over
diminishing resources; and (v) freedom and choice in terms of making decisions concerning
ES and WB. The different ES groups affect WB components with different intensities [3].

UGI consists of different urban ecosystems contributing to various ES; each ES group
has its intensity, affecting each individual WB component. For example, the regulating
ES group has a strong influence on the health and safety component of WB but a weak
influence on social relations [3].

Knowledge of stakeholder perception of ES in different UGI types could serve as
a basis for improving the consideration of ES in urban planning processes and strategy
development. Pauleit et al. [7] claim that knowledge regarding UGI and functional linkage
to ES is insufficient. Despite the well-known positive correlation between green areas and
health, the causality between different types of green areas and health components is still far
from being explained. Perceptions of ecosystem connections and WB value can vary from
person to person and context to context, depending on the level of knowledge and benefits
that people value or need [8]. Ecosystems can provide benefits to WB only for specific
stakeholder groups or at specific times and places [9]. Local knowledge, the involvement of
stakeholders in the planning process, and constructive science–policy dialogue are options
for improving planning processes and enhancing sustainability during implementation [10].
Planning and designing solutions that integrate people’s needs, WB, and the ecosystem
functioning are more sustainable. Knowing ES supply and demand gaps are important
for providing the WB of citizens [11,12]. The benefits provided depend not only on the
ability of an ecosystem to provide services, but also on the demand for those services,
which depends on many different factors, including cultural factors and the perceived
value of the service [13]. For this reason, it is valuable to involve diverse stakeholders in
ES assessment and UGI planning. At the same time, participatory ES assessment methods
are also a process that raises the level of understanding of the need for the sustainable
maintenance of urban ecosystems and their services. Such planning processes can be better
facilitated using decision support approaches and tools [14].

There are numerous methods for assessing ES, and they differ in terms of how they
involve stakeholders, whether they are qualitative or quantitative, dynamic or static, and
which ES and ecosystem components they include [2,15]. Despite the various methods for
mapping ES and assessing their provision and demand, there is still insufficient application
in planning practice and policy formulation [16,17]. Burkhard et al. [18] claim that, in
particular, the demand side of ES has not been adequately considered. Before creating a
basis for incorporating the ES concept into local urban planning and further urban UGI
planning with the stakeholders, we need to be cognizant of citizen perception and demand
for different ES [19]. Although a growing body of literature addresses links between UGI
and ES, there is still a considerable gap in exploring its effect on WB.

Based on the scoping literature review using Web of Science, we identified 105 articles,
including expressions “urban green infrastructure”, “ecosystem services” and “well-being”,
occurring in the title, abstract, author keywords, and keywords plus, with the period
limitations 2022–2019. The identified articles differ in how they address the UGI and ES
contribution to WB. The majority (91 articles) link UGI with ES but discuss the results
in the context of WB without providing a specific quantified contribution of WB to UGI
through ES and without discriminating between individual WB components. Only the
remaining 14 articles offer distinct methods to explore the contribution of UGI to WB
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through ES. Approaches used in these reviewed articles focus on subjective WB, using
the participatory process, personal observation, experience, social survey, questionnaire,
manipulated reality, or fuzzy cognitive mapping [20–25]. Others objectivize WB evaluation
using literature review, field research, spatial analysis involving GIS and remote sensing,
land use, landscape metrics, statistical methods [26–31], or a combination of subjective and
objective WB evaluation methods [32,33].

This article highlights the possible use of qualitative linkages between ES and WB
presented in the MEA [3] to (quantitatively) assess the potential impact of UGI on WB
through the perceived ES of selected UGI types within a small group of stakeholders. This
approach was applied to the following:

• Identify and evaluate how stakeholders perceive ES and connect them with different
types of UGI by testing the approach application on the city of Ljubljana;

• Compare current and desired levels of ES supplied by UGI in the city;
• Introduce the ES concept into one official space planning legislation document.

Not the least important aspect of applying this approach is to raise awareness of ES
to create the basis for incorporating the ES concept into local urban planning and further
UGI planning practice in cities. We applied the presented approach to a selected group of
stakeholders in Ljubljana previously unaware of the ES concept.

The basic ES concept does not change much, but the emphasis among the elements
that researchers consider in their attempts to introduce the concept into urban ecosystem
planning does change: ES flows, provisions, potentials, capacity, sinks, stocks, etc. [13].
With our research, we offer the possibility of a rough and straightforward overview of ES
supply and demand from the perspective of selected stakeholders and thus the chance to
use the results as a starting point for UGI planning to support WB.

The most important contribution of this article with respect to others is that it quantifies
the strength of the ES contribution of UGI to WB. We have not yet come across an approach
in the available literature that can do this. The contribution is significant, as it allows us
to relate the types of urban green areas with WB to explore planning and management
options related to increasing the range and quality of ES. The most important contribution
to the research field is that it uses the qualitative approach of MEA to indirectly explore
how important UGI might be for WB. The identified gap between ES supply and demand
helps prioritize and guide UGI planning from the policy to the management level.

2. Methods
2.1. Theoretical Approach

We analyzed the linkage between the supply and demand of selected ES provided
by UGI and their influence on WB, using the approach in Figure 1. The approach uses
eight types of green areas that are a part of UGI: (1) forests, (2) parks, (3) agricultural
land, (4) sports areas, (5) allotment gardens, (6) degraded areas, (7) riparian vegetation,
and (8) green areas within settlements. These were selected by researchers because they
dominate Ljubljana’s environs (types 1–4), or because of their high relevance for developing
Ljubljana’s city planning documents (types 5–8). The ES list and the contribution of UGI
type to WB through ES was adapted from MEA [3] that defines contribution qualitatively,
either as strong, medium, or weak (Figure 1).

The strength of the connection between ES and WB (weak, medium, and strong)
was taken from the MEA, but is to some extent supported by the literature review. For
quantitative calculation, we assigned numerical weights to these three descriptive categories
(weak = 1, medium = 2, and strong = 3). In this way, the qualitative contribution of each UGI
type to WB was quantified. The overview of the weight factors used to describe potential
link intensity between ES group (provisioning, regulating, cultural) and individual WB
components are shown in Table 1. The MEA approach and the assumed strengths of the
linkages between ES and WB can be partially supported by the review literature, which
indicates that the most frequently assessed urban ES are from the categories of regulation
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and maintenance [15,34] or provision [29], suggesting that these ES categories are perceived
to have the most important impacts on WB.
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Figure 1. Linkage between ecosystem services of urban green infrastructure and human well-being
(adapted from MEA [3]).

Table 1. Linkage between groups of ecosystem services (ES) and human well-being (WB) components
represented by weight factor.

Groups of ES
Human WB Component

Basic Material Health Security Social Relation

Provisioning ES (nP = 6) fs = 3 fs = 3 fm = 2 fw = 1
Regulating ES (nR = 4) fs = 3 fs = 3 fs = 3 fw = 1

Cultural ES (nC = 6) fw = 1 fm = 2 fw = 1 fm = 2
Abbreviations used: fw = weak linkage between ES group and WB component, fm = medium linkage between ES
group and WB component, fs = strong linkage between ES group and WB component, nP = number of provisioning
ES, nR = number of regulating ES, nC = number of cultural ES.

The UGI’s contribution to WB is calculated as the sum of the product of (a) the
number of perceived ES per ES group and WB weight factor divided by the product of
(b) the number of respondents and (c) sum of the products of the number of ES and WB
weight factors (Equations (1)–(4)). The UGI-specific demand contribution to human WB is
calculated as the sum of (a) the UGI-specific contribution to WB and quotient between (b)
the product of the demanded ES and WB weight factor divided by (c) the product of the
number of respondents and sum of ES numbers and WB weight factor products; see the
example for WB security demand in Equation (5).

WB security provision = ((XPfm + XRfs + XCfw)/N(nPfm + nRfs + nCfw))/100 (1)
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WB basic material provision = ((XPfs + XRfs + XCfw)/N(nPfs + nRfs + nCfw))/100 (2)

WB health provision = ((XPfs + XRfs + XCfm)/N(nPfs + nRfs + nCfm))/100 (3)

WB social relations provision = ((XPfw + XRfw + XCfm)/N(nPfw + nRfw + nCfm))/100 (4)

WB security demand = WB security provision + ((YPfm + YRfs + YCfw)/N(nPfm + nRfs + nCfw))/100 (5)

where
XP = number of perceived provided provisioning ES
XR = number of perceived provided regulating ES
XC = number of perceived provided cultural ES
fw = weak linkage between ES group and WB component
fm = medium linkage between ES group and WB component
fs = strong linkage between ES group and WB component
N = number of respondents
nP = number of provisioning ES
nR = number of regulating ES
nC = number of cultural ES
YP = number of demanded provisioning ES
YR = number of demanded regulating ES
YC = number of demanded cultural ES
The approach undertaken is important since most similar studies stop at the ES pro-

vision/demand and do not include WB and its components. Other studies focus only on
one or two ES categories or one or two UGI categories; moreover, similar studies mainly
address WB as a whole without discriminating between WB components, or focus on one
of its components, mainly physical and mental health. The approach undertaken in our
research article focuses on individual WB components, similar to Valente et al. [30]. How-
ever, it takes a step further in weighting the potential contribution of ES to WB compared
to Valente et al. [30], who use an equal weighting approach for all WB components.

2.2. Case Study Area

Ljubljana (Slovenia), the European Green Capital of 2016, was selected as a study case.
One of the smallest European capitals (population in 2020 ca. 300,000) has one of the highest
shares of UGI (three-quarters of the city area). The strategic objective of spatial planning in
the City of Ljubljana is to create an interconnected network of high-quality, multifunctional
public open spaces to improve and maintain social and ecological ecosystem services [35].
The city is undergoing rapid changes concerning the urban green system. Densification,
massive tourism, and the excessive use of some parts of the urban green system by city
dwellers [36,37] are just some of the challenges for the management of UGI in Ljubljana. In
addition, the growing number of NGO initiatives in the city dealing with the development
and restructuring of green spaces shows public interest and need for high-quality green
spaces [38–40]. This indicates that despite the good intentions of the city of Ljubljana and
the existing development programs to promote the urban green system, the existing UGI
does not fully meet the needs of the stakeholders [41,42].

2.3. Stakeholder Engagement

The method for the selection of stakeholders to be engaged in co-exploring links be-
tween ES, UGI and WB involved a series of workshops and stakeholder mapping exercises
such as urban learning lab Matrix and Mind Maps. The selection process is described
in detail by van der Jagt et al. [43]. The finally selected group of stakeholders (N = 21)
represents a diverse group of actors, from the business sector (2), local government (4),
NGOs (3), research organizations (5), and young people/students (7) previously unaware
of the ES concept.

The sample is not a statistically representative population of Ljubljana residents.
Instead, it is a group of citizens brought together in the process of shared learning on the
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development of UGI in Ljubljana as part of the project GREEN SURGE [44]. Stakeholder
engagement of the selected stakeholders was a five-year facilitated process (2014–2017).
During this period, we used several events, workshops, consultations, focus groups, and
team-building tools to discuss the meaning of UGI and the related ES for WB of citizens.
As a result, the stakeholders actively participated in the planning, development, and
governance of UGI in Ljubljana, as well as programming of city policies and strategies
related to UGI and WB. A detailed description of how the network of stakeholders was
established and evolved through time is presented by van der Jagt et al. [43].

The approach undertaken in our research was used as part of a one-day workshop
that brought together the above stakeholders. The participants were first theoretically
introduced to the ES concept and its theoretical link to UGI and WB. Next, they were
asked to assign ES to individual UGI categories. Finally, participants assigned ES while
discriminating between provision and demand. We considered the ES supply and demand
as indicated by Burkhard et al. [45] (p. 18), where the supply of ES refers to “the capacity of
a particular area to provide a specific bundle of ecosystem goods and services within a given
time period” and demand of ES is “the sum of all ecosystem goods and services currently
consumed or used in a particular area over a given time period.” ES were divided into
provision and demand functions groups for easier stakeholder understanding using the
interpretation described above. Later on, ES identified by stakeholders were counted and
distributed into ES group provisioning, regulating, and cultural by workshop moderators
and used to apply in Equations (1)–(5).

3. Results

We identified how stakeholders perceive ES and connect them with different types of
UGI. After summing all the attributed ES from all stakeholders by individual UGI types,
the largest number of ES was assigned to forests (173) followed by agricultural land (119),
allotment gardens (118), parks (114), riparian vegetation (98), green areas with settlements
(86), sports areas (54), and degraded areas (33). All UGI types could contribute to the social
relations component of WB more. However, forests make the largest contribution to all
WB components.

We compared the current and desired levels of ES supplied by UGI in the city and
defined their ES relation to WB. There is greater ES demand for the social relations compo-
nent of WB than supply, as with the remaining WB components, for all UGI types. The WB
component seems to be more influenced by the social than the ecological system. It means
the contribution of UGI’s biophysical features and functions, relative to the contribution of
the other social determinants of WB, is lower for the WB component of social relations than
for the other components of WB. Results indicate that stakeholders possibly relate more
to cultural and regulating services than provision services. Stakeholders from research
organizations and youngsters identify more ES as important than other stakeholders.

The supply and demand of ES follow the same distribution pattern across WB com-
ponents for all UGI types, meaning that results are not sensitive to UGI type. For every
UGI type and WB component, the number of ES demanded is higher than that of the ES
supplied (Figures 2 and 3). Both supply and demand of ES are higher for the social relations
component of WB for all types of UGI.
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4. Discussion
4.1. Demand Supply across Different Well-Being Components

Higher ES demand over supply is not unusual in urban environments [45]. It only
points to a deficit in ES supply and raises additional questions, most notably in terms of
realistic stakeholder expectations, whether UGI can be enhanced to supply more ES.

It has been suggested that different ES affect WB components with varying degrees
of intensity [3], with the WB component appearing to be more influenced by the social
than the ecological system [46], which is consistent with the findings of this study. In
addition, different perceptions of the spatial distribution of ES and demand among different
stakeholder groups were observed during the ES prioritization process. These could be
related to factors such as the level of knowledge and benefits that people value or need,
information, mental models, the connection to the landscape and the different stakeholders’
values [8,10,47,48]. On the other hand, Dumitru et al. [49] claim that the lack of evidence
on the different uses of nature-based solutions (or in our case UGI) by different stakeholder
groups makes it harder to assess differences in outcomes. Unequal distribution of UGI
is the reason why assessing and evaluating actual ES perception of different stakeholder
groups should be included in UGI planning and more detailed into the final design.

4.2. Demand Supply across Different Stakeholder Groups

The results refer to a population sample that is not statistically representative of Ljubl-
jana residents. Nevertheless, the results could be extrapolated to the Ljubljana citizenship
perceptions. In general, the results show that both the supply and demand of ES for the
social relations component of WB are higher for all types of UGI. This is best illustrated by
the relationships between health and sports areas and between basic materials for a good
life and agricultural land, the main areas of provisioning the ES supply. These results can
be attributed to the fact that the linkages between ES and social relations are weaker in
the approach used in our research than for the other components of WB (column “social
relations” in Table 1). Thus, the chosen approach may influence and preconcept the results,
but on the other hand, other studies also show a greater need for the social ES/social WB
component in urban environments [15,50]. It is difficult to predict a possible extrapolation
of the actual results to the citizens of Ljubljana. Therefore, in the following, we compare
some studies that have addressed citizens’ perception of green spaces with our results.

By including Ljubljana in various European studies, we can get a more comprehensive
picture of the importance of UGI in the city. In the survey conducted by Fischer et al. [51]
on the importance of UGI and the related ES and activities in them, 558 Ljubljana residents
participated. They named parks and forests as the most important UGI categories in the
city for them and gave the greatest weight to culture ES in them. This result is consistent
with ours. Another study that focused on the recreational use of parks showed that Ljubl-
jana residents (N = 543; mainly working population, aged between 30–59, predominantly
university level education) visit parks mainly for physical use (walking, practicing sports
for better health-related well-being), while social uses and nature-related uses were less
represented but still essential [52]. If we look from the city policy-makers view, the city of
Ljubljana attaches great importance to the preservation and improvement of the network
of green spaces in the city. The city’s strategic goal is to create an interconnected network
of high-quality public open spaces throughout the city that are equally accessible to all resi-
dents and that are safe, recognizable, well maintained, and respectful of cultural heritage,
natural resources, and the environment [38]. Fischer et al. [51] argue that biodiverse green
spaces provide people in cities with an added value in relation to simply green spaces.
Ljubljana residents value high biodiversity in forests and medium biodiversity in parks
most in terms of liking. The likeability of green spaces is associated with recreation and
other social ES demand. With further planning and improvements of the UGI, the city of
Ljubljana aims to preserve the multifunctionality of its UGI areas. With this vision, the
city has placed a special emphasis on creating high-quality new public UGI areas. Because
of the multiple functions these areas can perform within a city, such as recreational and
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ecosystem functions, the concept of multifunctionality is an important consideration in the
planning and management of these areas. These areas are often characterized by a high
number of ES, such as habitat function, high recreational attractiveness, and regulating
services such as air and water purification and buffer areas [38].

Moreover, van der Jagt et al. [43] explain the establishment and development of a
learning alliance in Ljubljana. The process of shared learning eventually evolved into a
plan to engage and support young adults, including school dropouts and the unemployed,
in a project to transform an underutilized UGI area into one that provides multiple ES,
beneficial for WB from leisure to sports, culture, local food production and environmental
education: all that contribute to increased food self-supply, better physical and mental
health, an increased feeling of guidance (security) in life and improved social relations in
young adults.

4.3. Method Application and Further Studies

The method used facilitates a gradual exploration and incorporation of the ES concept
into the planning process. Quantification of relations between WB components provides
a useful way to visualize existing and expected UGI services and a shared view among
stakeholders. Identifying ES linked to different types of UGI based on pictures and UGI
examples from Ljubljana is the first step in informing the process.

In a social–ecological system, such as the UGI, conceptualized through a widely
accepted ES concept [46], the WB component is seen as one of the most important elements
of human quality of life in urban areas [53]. Therefore, the links between ES, UGI, and
WB should be better understood [2,7] to support the development of ecosystem-based
approaches to UGI design [4–6]. Additionally, Dumitru et al. [49] underline the lack of
explicit consideration of pathways through which the ES of UGI affect different WB aspects,
especially those related to human health and the social fabric. In this respect, it is crucial
to evaluate public perception and demand for different ES [19], which would support the
integration of the ES concept into local UGI planning in environments where this has not
been the case so far.

Different levels of knowledge and values of participants imply the requirement to
compare the perception of stakeholders (perceived data) with empirical data [54] by com-
bining different decision support approaches and tools, not only to inform the planning
processes [14], but also to identify possible inaccuracies [54]. In this respect, stakeholder
knowledge could serve as a basis for better consideration of the ES role on WB through
the UGI, which could lead to better informed urban planning processes and strategy
development [10].

Application of the presented method can also be useful in supporting decision makers
responsible for urban planning in a variety of ways, including the following:

- Awareness raising where mismatches are identified between stakeholder perception
and empirical data;

- Identifying areas of surplus or deficit in ES supply;
- Identifying WB components in need of greater enhancement through ES;
- Awareness raising among stakeholders involved in the processes of considering the

ES provided by UGI.

There are various methods for engaging stakeholders in assessing ES [15], and some
are considered important prerequisites for implementing the ES concept by environmental
institutions and decision makers [50]. The precision of evaluation methods is also increas-
ing [55]. Compared to other methods [15], the applied method, based on the identification
of the links based on the provision and demand approach, focuses more on the UGI type
than on the spatial diversity of ES; therefore, it emphasizes the functionality of the links
between ES and WB more than the location. For this reason, it is better suited to achieve a
strategic integration of the ES concept in the planning document than a method to be used
in the detailed development planning of specific UGI in the city.
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4.4. Implication for Planning and Limitations of the Study

The application of the theoretical method was tested in a small workshop with 21 stake-
holders as part of the GREEN SURGE project [44]. We are aware that the sample might
be too small for more serious ES supply–demand analyses. However, with this applica-
tion, we wanted to test the applicability of the approach undertaken in our research and
obtain preliminary results that can only be the basis for further research. The workshop’s
primary goal was to familiarize the participants with the ES concept and the possibility of
introducing it into the local urban planning process.

The workshop results in Ljubljana might also be linked to inaccurate stakeholder
perception; for example, a higher number of perceived ES by research organizations and
youngsters might reflect their greater awareness of ES because of the activities these types
of stakeholders carry out.

The approach undertaken in our research considered the feedback from WB to UGI
with urban planning, similar to Burkhard et al. [18], but it was not analyzed in our study.
Research focusing on the impact of changes in urban green infrastructure planning policy
and projects undertaken in the light of ES demand and their impact on WB is welcome.
This would close the circle and give us a better overview of all the mutual influences of
the UGI-ES–WB-UGI relationship. The weights of the ES’ impact on WB were taken in
three stages from MEA [3]. The article also does not demonstrate the credibility of the
assigned weight values. The weights may change if research shows that the ES impacts on
WB components are significantly different. Additionally, the subjective perception of the
components of WB [56,57] is not considered in the context of UGI, which may also be an
idea for further applications.

Nevertheless, the approach in our research offers to advance the scientific methods
that try to link UGI with WB through ES. First, instead of only one or two, it considers
several (8) types of urban green spaces. Further, instead of referring to WB as one lump
phenomenon, it focuses on individual WB components and provides a weighted link be-
tween separate ES categories and individual WB components. In this respect, the approach
we used could be further developed to evaluate the contribution of UGI to WB through ES
using WB indicators and objectivize WB evaluation using literature review, field research,
spatial analysis involving GIS and remote sensing, land use, landscape metrics, or statistical
methods [26–31]. Finally, unlike most of the studies reviewed, the approach undertaken in
our research focuses on a comprehensive list of ESs.

The use of the approach has implications for local planning as one of the decision-
support tools that help us communicate with stakeholders. Engaging stakeholders in
identifying gaps between the demand and supply of ES enables us to support communica-
tion with stakeholders as to what actions or priority of measures would be appropriate to
increase their satisfaction with the ES, UGI, and, indirectly, WB. This helps UGI planners
and managers to support citizen initiatives and guide fine UGI policy.

5. Conclusions

With a focus on ES in participatory decision-making processes, a common language
that facilitates comparison of management alternatives was created to promote dialogue
between groups with different interests and convictions and increase the likelihood that
plans are acceptable to both sides. This application of participatory ES supply and demand
evaluation UGI is useful for targeting spatial policies, ecosystem state awareness, priority
setting, and UGI planning and management.

Stakeholders with different knowledge and values perceive the role of UGI in WB
differently. In multi-stakeholder groups, such as in urban learning labs, where stakeholders
from different sectors are involved, some functional linkage between ES, UGI, and WB may
often not be equally recognized. To bridge the gap between stakeholder perception and
knowledge in this context and to further increase stakeholder knowledge and awareness
of the benefits that UGI and related ES provide to city residents, approaches that help
understand and discuss the importance of UGI for WB and its potential role in urban
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planning are required. One of these approaches is the ES approach. The largest gap
between ES demand and supply was identified for some social ES, such as those that are
spiritual, educational, and inspirational, that are generally less considered in studies. This
opens up new opportunities and the need for further research. The presented method
helps acknowledge and quantify the links between ES and UGI from different stakeholder
perspectives. Future research should question, with a statistically representative group
of stakeholders, the set of assumed weights representing the contribution of UGI and
ES to WB. The ES concept has not previously been acknowledged in Ljubljana’s official
space planning legislation documents. One of the workshop’s important results was the
contribution to introducing the expression “ecosystem service” into the spatial planning
document ‘Sustainable urban strategy of the City of Ljubljana’: “Due to the increase
of ecosystem services provided to the city’s residents by green spaces in Ljubljana, the
municipality will encourage participatory planning and management of the green spaces
of the city, especially with residents from vulnerable groups” [35].
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