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Abstract: Recently, the concept of Ecosystem Services (ESs) has undergone a process of mainstream-
ing. It has been promoted in multiple policy documents and investigated in a growing number of
studies addressing the functioning, assessment and management of ESs. Despite a general recom-
mendation to integrate ESs into planning processes, this step remains highly critical yet far from
complete. This paper explores the feasibility of the recommended uses of ESs for planning purposes
by examining the needs of planners and decision-makers. A systematic literature review was con-
ducted analysing different studies to overcome the limited adoption of ESs in planning verifying
their operationalisation for planning practices. The paper classifies different purpose(s) assigned to
ESs supporting the planning process. The results show that few experiments have adopted a step-
by-step procedure facilitating the integration of ESs into planning and highlighting their added
value in each phase of the planning process. In these cases, an ES-based Green Infrastructure has
allowed for their integration into planning, also adopting a multi-scale spatial dimension. More
practical experiments on how a planning process works are needed to operationalise the ESs concept
for planning purposes, also reinforcing the role of the Strategic Environmental Assessment that is
still marginal.

Keywords: planning process; multi-scalarity; green infrastructures; ecosystem services purposes;
decision support

1. Introduction

In recent years, the concept of Ecosystem Services (ESs) has gained attention in sev-
eral disciplines, becoming the focus of an intense academic debate around its use in the
decision-making process for stakeholder awareness both in planning and policy design,
and in the promotion of sustainable development [1].

The potential and opportunities of the ESs approach to support strategic decisions
have increasingly been investigated in many scientific papers; indeed, they have been the
focus of numerous steering documents and guidelines for international organisations
(such as IUCN —International Union for Conservation of Nature, UNEP —United Nations
Environment Programme, and IPBES — Intergovernmental Science-Policy Platform on Bi-
odiversity and Ecosystem Services [2—4]), and the object of various attempts to understand
the stage of ESs integration in planning and to define possible methods or tools for their
use in planning and policy documents (amongst the many examples: [1,5-8]).

During the years, the concept of ESs has often been associated with planning. For
example, de Groot et al. [9] consider ESs to be a potential tool for strategic spatial planning
as well as landscape planning and design, and Galler et al. [10] recognise that “the ESs
approach adds new information and perspectives to traditional information, its presenta-
tion, and its contribution to decision-support in landscape and spatial planning”. ESs are
seen as a concept that could aid in planning and policymaking as a basis for supporting
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the assumption of decisions, as it provides an umbrella for coordinating different policy
instruments in a more strategic and synergistic manner [11].

The anthropocentric perspective of ESs provides additional arguments for address-
ing their integration into planning as a key aspect for convincing decision-makers that
human well-being is closely linked to the quality of the ecosystem and that, beyond the
purely economic and monetary perspective, there is also a need to take health, social re-
lations, and indigenous and local knowledge and perceptions into consideration [3,12].
ESs are a useful tool for identifying and communicating the benefits and value of nature,
especially in urban areas [13-15]. Urbanisation is a critical driver that poses many chal-
lenges to the health of ESs through the degradation of green areas, increases in impervious
surfaces, population growth, and the growing intensity of waste discharge and nutrient
loading [16,17]. Spatial planning may result in urban development contributing to the
protection of natural capital and its associated benefits, preventing negative impacts on
service-providing units, enhancing their provision of ESs, and weighing up the benefits
and drawbacks of different options for development [15,18]. For all these reasons, spatial
planning is considered a key policy instrument for the improvement of ESs, with decisions
regarding land-use that have clear and direct effects on the provision of a range of ESs.

As such, a growing body of literature has emerged calling for the integration of ESs
into planning, with the aim of ensuring a high level of environmental protection (e.g.,
[13,18-20]). Despite a common agreement on the need to integrate ESs into planning, few
experiments concern their operationalisation for planning purposes, whilst many barriers
to their integration still remain [7,21,22]. The limits of ESs integration into planning have
been acknowledged on many occasions by multiple authors: some argue that there is a
lack of guidance on how ESs could inform decisions, as well as at what point in the plan-
ning process the ESs concept should be applied (e.g., [15,21]). Others claim that the ESs
concept is not clear or widely understood enough amongst planning practitioners, result-
ing in a low level of engagement from the key stakeholders in developing these policies
(e.g., [21,23,24]). Indeed, yet others say that implicit references to ESs can be only found
where plans refer to the benefits provided by nature (e.g., [1,25,26]).

Moreover, various recent studies and experiences have demonstrated that ESs pro-
vision via spatial planning has been advocated through Green Infrastructures (GI) [27-
29], suggesting that the GI concept is a valuable tool for “translating” the complex topic
of ESs into more appropriate terms, better suited to the language traditionally adopted in
urban planning [30]. A Gl is defined as a “network of natural and semi-natural areas with
other environmental features that is supposed to deliver ecosystem services” [31] and as
“a design vision that translates [a] planning strategy into physical reality while heeding
the ecological and cultural characteristics of a particular locale—whether a region or an
individual building” [32]. GI can mitigate the adverse effects of climate change, by, for
example, regulating urban temperatures, avoiding the heat island effect, and reducing
storm-water runoff, limiting flood events, and offering recreational space opportunities.
Planning can play a key role in adopting GI for climate adaptation as a strategy to respond
to global warming [33]. Recent years have seen a small yet steadily growing body of stud-
ies on how GI experiences based on ESs have been integrated into planning (e.g., [27,34]).

This paper seeks to contribute to these efforts by conducting a literature review on
recent studies in which ESs and planning are the main focus. The aim is not to explore the
limitations that preclude the integration of ESs into planning, but rather to investigate the
different proposals suggested for overcoming these limitations, verifying whether they
are indeed laudable recommendations that are difficult to implement or whether they are
feasible enough to be of interest to planners for planning practices.

This study intends to discover why, despite the numerous proposals for integrating
ESs into planning, this process is still so uncommon and limited to a handful of good
practices and experiments, questioning the appropriateness of the role played by ESs in
planning practice. The research paper explores the validity of the proposals for integrating
the concept of ESs into planning and whether or not they are of interest to planners and
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decision-makers. A literary review of studies published in the last three years was con-
ducted to verify the feasibility of individual proposals for integrating ESs into the plan-
ning process, shedding light on the intricacies of the obstacles to operationalising ESs in
planning practices.

Integration into the planning process entails ESs being used in different phases, tak-
ing on a key role for planning purposes, namely [8,35-37]:

1. the preparatory phase, i.e., the identification of the problems and opportunities that
lead to specific planning issues and the establishment of planning goals;

2. the investigation phase, i.e., the creation of an initial knowledge assessment of the
context, collecting information on the physical, biological and social elements that
constitute the planning area;

3. thefeasibility phase (the planning one), i.e., a first draft of the detailed studies aiming
to understand the complex relationships between human values, environmental op-
portunities and constraints;

4. the alternative scenarios phase, i.e., the development of different scenarios for the
future management of the area, measuring and assessing their possible impacts;

5. the formal planning phase, i.e., the drafting of land-use plans, zoning, building reg-
ulation plans;

6. the implementation phase, i.e., the application of various strategies, tactics and pro-
cedures to reach the established goals;

7.  the operational phase, i.e., the monitoring and management strategies that aim to
guarantee the effectiveness of the planning decisions.

The next section describes the methods used to conduct the review. Section 3. pre-
sents the results of said review, which are then discussed in section 4. The concluding
section provides some possible future research challenges.

2. Materials and Methods

As previously explained in the introduction, this paper aims to assess and classify
the proposals made by studies and research on possible ways for ESs to be integrated into
planning, verifying whether or not they are functional to the planning practice and, con-
sequently, if they can be applied in the process of drafting a plan or programme.

A literature review was conducted using the electronic databases of Science Direct
and Scopus, searching for the combination of keywords: “ecosystem services AND plan-
ning” in the titles of scientific articles or chapters of books published in English. The terms
used for the search are intentionally generic, including any type of ES (regulating, provi-
sioning, supporting and cultural [38,39]) and planning type (landscape, territorial, local,
urban, regional, marine, etc.), in order not to focus on a certain ES and, consequently, limit
the integration of ESs to a specific planning type or instrument of governance. Other com-
binations of keywords were evaluated to carry out the research, for example, using a spe-
cific type of planning but this could preclude the inclusion of many studies therefore a
more generic search was chosen.

The search was conducted on 4 December 2020, selecting articles published in the last
three years (2018, 2019, 2020); after the removal of duplicates and an initial reading, ten
papers were rejected due to planning being a less prominent subject and not the core of
the research, the search returned 70 articles and chapters for analysis: 31 from 2020, 15
from 2019 and 24 from 2018. The publications were selected on the basis of the explicit
presence of proposals or suggestions (methodological and/or operative) for the integra-
tion of ESs into planning.

For each publication, the following research questions were posed, guiding the liter-
ature review process (Figure 1):

1. What purpose(s) are assigned to ESs in their role of supporting the planning process?
[Q1]
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This is the key question of the paper, aiming to investigate how different lines of
research propose to adopt ESs in planning and what the added value of ESs is for planning
purposes.

The second group of questions aimed to analyse the operationalisation of the afore-
mentioned purposes assigned to ESs for the planning process, and whether or not these
proposals have allowed for their integration into the planning process:

2. Have ESs been integrated into the planning process? [Q2]

e If NO, it can be assumed that the integration of ESs into planning is merely a
proposal, therefore, the purpose(s) assigned to ESs have already been investi-
gated answering question 1;

e If YES, the following questions arise:

3. Isthere a GI strategy based on ESs? [Q3]

e  If YES: Has this been included in the planning process? What role(s) do GI have
for planning purposes?

e If NO: Are there any proposals for the integration of GI into planning? What are
they?

In addition, some other issues were also investigated, namely:

4.  The type of planning, checking whether a single most prevalent planning type for
the integration of ESs exists [Q4];

5. The categories of ESs, highlighting the presence of a specific category of ESs that may
be more commonly considered than others for planning purposes [Q5];

6. ES mapping [Q6]. The addition of this aspect could serve to verify whether the cur-
rent studies are still mostly focused on the spatial modelling of ESs or whether, in
addition to these important assessments, an extra step has been taken by trying to
integrate them into the planning process using the considerations derived from their

mapping.

Search "Ecosystem services AND Planning”
in ScienceDirect and Scopus database

70 articles

What purpose(s) are assigned
to ESsin their role of supporting the
planning process?

(o Has this been included in the planning process?

What role(s) do Gl hawve for planning purposes?
Is there a Gl strategy based on LSs? {
Tlave ESs been. mteg?ra‘te\dj Are there any proposals
into the planning process? for the integration of Gl into planning?

m [Ss integration into Planning
is a proposal

‘Whal is the Lype and
scale of planning?

What are the ESs
categories considered?

Are ESs mapped?

What the type(s) of assessement(s) are used?

Figure 1. The methodology adopted for the systematic literature review.
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3. Results
3.1. Overview of the Purposes Assigned to ESs for Their Integration Into Planning

Articles included in the literature review were initially catalogued according to the
key question, to understand what purpose(s) were assigned to ESs in the planning process
and why planners should adopt ESs and what added value ES-based planning offered.

Results show that the articles often have more than one purpose assigned to ESs for
planning. In answer to the research questions, the study has identified five categories of
possible purposes for ESs to facilitate their integration into the planning process and for
planning goals (Figure 2):

1. ESs for supporting the decision-making process

The first purpose attributed to ESs and mentioned in more than half of the research
concerns the support they provide for the decision-making process. The use of the concept
of ESsis perceived as an element that can improve and facilitate discussion between stake-
holders, planners, and managers [40] as a “more collaborative method” [41] that is “crucial
to perform[ing] decision-relevant assessment[s] and support[ing] sustainable regional
governance at multiple scales” [42].

Although generally speaking, the language of ESs is hard to understand and difficult
to adapt to public discourse —as highlighted in the survey developed by Pefia et al. [24] —
various articles argue for the potential added value of ESs “to improve stakeholder en-
gagement” [43], “to simplify and better understand the nature of a geographic phenome-
non” [44], and “for informing, communicating and facilitating consensus building among
different actors because it provides a basis for multi-sectoral and interdisciplinary collab-
oration” [45].

ESs are seen as “useful information to be incorporated into the planning process and
a common language that facilitates communication with and between researchers/techni-
cians, decision-makers, [and] stakeholders” [46]. Again, it is acknowledged that ESs can
create an “analytical framework which puts stakeholders, their land-use/management
choices, their impact on ESs and responses at the centre” [47].

2. ESs as a new knowledge base

Meanwhile, a significant number of articles (28 in total) are devoted to the contribu-
tion of ESs in providing new information and knowledge to lend weight to environmental
issues in planning. Most of these articles frame ESs as a valuable means of “setting the
scene”, formulating an environmental framework that takes ESs into account that proves
helpful in the preparatory phase of a planning process, also using ESs mapping and as-
sessment to demonstrate how the spatial distribution of ESs can support the decision-
making process by establishing planning priorities.

Some of them focus on the added value of ESs as a knowledge base, using an assess-
ment framework to make soil ESs understandable and usable by actors of territorial plan-
ning [42], to establish links between socio-economic variables and ecosystem service pro-
vision for urban planning [48], to understand the impact of planning and management
decisions [49,50], or to produce useful knowledge for local practitoners and operational-
izing the full spectrum of the ecosystem service concept for strategic sustainability plan-
ning and related decision-support contexts [51].

3. ESs as a means of better addressing planning aims

Other articles (18 in total) address the idea of adopting ESs to improve the consider-
ation of ecological components in planning and to better orient its environmental goals.
A reduced consideration of some environmental issues is probably recognised in planning
and the issue of ESs is seen as an opportunity to solve this lack. Some ultimate aims are to
improve sustainability of nature management [52], reorient land-use planning practices
to maximise ESs delivery [53], develop an effective planning strategy for ecosystem pro-
tection [54], enable more resource-efficient urban planning [55]. The planning goals that
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can be achieved by adopting an ESs approach are quite varied, but there is a marked in-
tention to improve planning on ESs provision as a way of protecting natural capital. This
purpose assigned to ESs is particularly useful for the preparatory phase in establishing
the planning goals.

4.  ESs for alternative scenario analysis

A significant segment of the research (16 articles in total) is dedicated to supporting
planning in the alternative scenarios phase. Assessing ESs is considered as a way of de-
vising possible future scenarios that are useful for gaining a better understanding —in ad-
vance — of the implications of certain planning decisions on ESs trends (and, consequently,
on human well-being). ESs are seen as a possible tool for performance-based planning that
can assess future urban transformations based on ESs performance [56], prioritise conser-
vation areas by creating various planning scenarios [57], support the definition of future
urban management and land-use planning, define scenarios for conservation [1] and “pro-
vide a robust approach to facilitate sustainable urban development [...] and help avoid
negative impacts on service providing units, enhance their provision of ecosystem ser-
vices, and weigh the benefits and drawbacks of different development options” [58].

5. ESs for GI deployment

A handful of experiments reveal that ESs are considered important for developing a
multifunctional GI strategy. The articles are not numerically relevant (8 in total) but the
contents are very innovative. In particular, one research paper is dedicated to the province
of Barcelona and defines key areas for multifunctional GI planning based on biodiversity,
ecosystem functions, and ESs supply and demand [34]. This very clearly demonstrates the
added value of ESs arguing that a “knowledge base obtained from traditional ESs map-
ping can be complemented, mainstreaming GI governance and planning, and empower-
ing ESs beneficiaries” [34].

A second article focuses on the Basque Country, where a proposal for a regional GI
was formulated by identifying the multifunctional areas that provide ESs; an ESs assess-
ment was developed and taken into account at the beginning of the planning process, in
part as a way of gradually introducing the technical and specific terms involved, thus
facilitating a shared language in order to encourage “science-based decision-making/man-
agement” [24]

The last interesting experiment concerns GI deployment based on different areas’
potential capacity to provide ESs and the related trade-offs developed in the Galicia re-
gion. “The ESs provision potential maps give basic information for decision-making on
spatial planning and land management by locating the areas that provide each ES and
quantifying these services. The results of ESs assessment can be applied in multiple land
management or planning processes, from the protection of core areas of GI to ecosystem
restoration” [59].

Besides these, a GI strategy was also developed in other studies [60-64], proposing
interesting and innovative methodologies which recognise ESs as a “useful concept in as-
sessing and planning for the multiple uses of urban green infrastructure” [63]. ESs can
guide conservation planning and “reveal potential spatial trade-offs and synergies be-
tween planning priorities” [64], as well as “assess[ing] different alternatives for the spatial
planning of GI and ecosystem restoration, based on the ecosystems’ potential to generate
services” [61]. These GI proposals served to address a range of planning issues, showing
their potential to better target the matters that constitute the different planning phases.
However, the adoption of GI in planning instruments (i.e., plans or programmes) by ad-
ministrative bodies is rather limited.

The last purpose assigned to ESs as knowledge support for GI development is strictly
connected to the research question (Q3) “Is there a GI strategy based on ESs?”, to which
an answer has already been provided.

Further considerations are put forward in subchapter 3.3.
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ESs for supporting the decision-making process | ESs as a means of better
addressing planning aims

ESs for alternatives
scenario analysis

ESs as a new knowledge base

ESs for GI deployment

Figure 2. TreeMap with the distribution of the five categories of ESs purposes in the planning pro-
cess, as assigned by the articles included in the literature review (The figure was developed using
“RAWGraphs” which is a web interface to create custom vector-based visualisations, and refined
with Adobe Illustrator 2021 (Adobe Systems Inc, San Jose, CA, USA)).

3.2. Planning Type, ESs Categories and ESs Mapping

In addition to the first group of research questions (i.e., Q1, Q2 and Q3), three other
issues were addressed in the study:

1. Planning type:

The results seen in Figure 3 show the ten different types of planning included in the
articles. A unique planning type was associated with each article by selecting the one ex-
plicitly mentioned in the paper. Only three articles did not refer to a specific planning type
because they were literature reviews or opinion papers. In the other articles, spatial plan-
ning was the most prevalent (used in 26 articles) as was marine and coastal spatial plan-
ning (used in seven of the 26 articles), followed by urban planning (used in 19 articles),
and land-use and landscape planning (used in nine articles each). Other types of planning
were considered (i.e., conservation, participatory, regional, scenario, and territorial plan-
ning), but in only a limited number of articles. The predominance of spatial planning in
ES-related research may indicate greater awareness of ESs dynamics at that level, in light
of the fact that the proper functioning of ecosystems depends on earth system processes
and is delimited by the biophysical properties and condition of an area, rather than any
administrative boundaries. Spatial plans are key policy instruments for coordinating hu-
man activities and minimising their negative impact on natural and land systems [65].
Urban planning often suffers from a dearth of data availability and relies on coarser-
grained ESs information, which may not provide reliable support for decision-making
[66].
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Figure 3. TreeMap of the distribution of the planning types considered in the literature review. (The
figure was developed using “RAWGraphs”, a web interface to create custom vector-based visuali-
sations, and refined with Adobe Illustrator 2021 (Adobe Systems Inc, San Jose, CA, USA)). * Spatial
planning includes marine and coastal spatial planning.

The last two aspects considered in the literature review (i.e., ESs category and map-
ping) are based on case-study research developed at different scales (urban, provincial,
regional or national). Of the total 70 articles, 60 include case studies from 49 countries
around the world, prevalently European ones (with Spain producing the most, followed
by Italy and Germany) (Figure 4).
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Flificeg | Romania
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Mexico Cuba India Iwan
Ghana
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Location and number Uruguay South Africa

of case studies fumenns
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Figure 4. Location and number of case-study research papers considered in the literature review.
(The figure was developed using Esri ArcMap 10.8.1).

2. Categories of ESs:

Of the research papers based on case studies, 32 articles incorporate an assessment
of the ESs involved, often in terms of spatial distribution. The majority of the articles (17
in total) include all categories of ESs (regulating, provisioning and cultural)[12], with nine
articles dedicated to just two categories of ESs (four on regulating and provisioning ser-
vices, three on regulating and cultural services, and two on provisioning and cultural ser-
vices) and five papers considering only a single category of ESs, with a preference for
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Planning type

lLand use planning

Landscape planning

Regional planning

Spatial planning

Urban planning

Figure 5. Alluvial diagram

regulating ESs. In the research papers in which a Gl is provided, all categories of ESs are
deemed to fulfil the multifunctional principle of GI.

Combining the planning type with the category of ESs assessed in the articles brings
to light certain considerations (Figure 5). First of all, it is possible to argue that the multi-
functional evaluation of ESs is now a consolidated common approach to all planning types
(among the many: [24,41,52,67]). The papers dedicated to evaluating a single category of
ESs are now limited in number (five, e.g., [68,69]) which often investigate multiple types
of ESs belonging to the same category. For example, Xu et al. [68] consider cultural ESs
but divided into spiritual and aesthetic values, social relations, sense of place, recreation,
and cultural heritage values. Or Bai et al. [69] focused on regulating ESs divide into carbon
sequestration, water conservation, nitrogen retention and soil retention. Most articles
combine multiple ESs and evaluate their trade-offs, which is currently the main challenge
being addressed in most research in the field (e.g., [41,53]). Spatial planning seems to be
the favoured planning type for such studies (followed by urban landscape and land-use
planning), as evidenced by a substantial number of publications dedicated to the interac-
tion between multiple ESs (e.g., [59,70]). However, landscape planning has several studies
focused on one type of ES; many of these deal with cultural ESs, likely due to their greater
ability to inform the landscape planning process as to the multiple values (both utilitarian
and otherwise) that stakeholders assign to landscapes, especially by eliciting those social
values that are often ignored by biophysical and economic ESs assessments [71]. This re-
sult is also in line with Englund et al. [72], suggesting that whilst in individual studies,
cultural ESs are more often assessed at the landscape scale, while provisioning and regu-
lating ESs are more commonly mapped at larger scales (regional or subnational). The ex-
tension of the landscape scale can vary in character and size and range of the biophysical
and anthropogenic processes driving the processes (or services) under study [73,74].

Urban planning explores regulating ESs, either in combination with other ESs or on
an individual basis, considering their impacts on the provision of urban ESs, including
microclimate regulation, air purification, noise reduction and runoff mitigation [28], all of
which are essential for improving well-being and liveability for citizens.

Ecosystem Services type

Cultural

Provisioning

Regulating
Regulating & Cultural

Provisioning & Cultural

Regulating & Provisioning

Regulating,
Provisioning &
Cultural

showing the relation between planning type and the ESs category considered in the articles.

(The figure was developed using “RAWGraphs”, a web interface to create custom vector-based visualisations, and refined
with Adobe Illustrator 2021 (Adobe Systems Inc, San Jose, CA, USA)).
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3. ESs mapping:

Considering the 32 articles with case studies that incorporate an ESs assessment, 26
of these provide an ESs mapping showing the consistent use of spatial mapping to repre-
sent an ESs dynamic, especially those dealing with multiple ESs. The multifunctionality
of the ESs approach in the increasingly common use of combined maps demonstrates the
close link between provisioning, regulation and cultural services. Additionally, cultural
ESs are now extensively assessed through mapping, as opposed to in the past, when rapid
quantitative mapping was not adequately suited to the complexity of cultural ESs, which
require a combination of knowledge and methods (including qualitative methods) from
different disciplines (largely environmental sciences, but also psychology, anthropology,
and other social sciences) [28]. A handful of the papers dedicated to provisioning services
have opted for types of assessment other than mapping. The most common of these is
economic evaluation, which focuses on the assignment of a monetary value to ESs, whilst
others are dedicated to presenting a methodological approach that explains the correct
procedure to follow for an effective ESs assessment, and yet others consider ESs through

the lens of stakeholder engagement during a participatory activity (Figure 6).

Ecosystem Services ESs mapping Type of ESs assessment

Provisioning ESs

Regulating & Culural ESs

Provisioning & Cultural ESs

Regulating & Provisioning ESs

Reyrulating ESs

Provisioning &

Cullural TSs

I Partecipatory
‘ Teonamic
Methedological

Regulating,

Cultral [Ss

Figure 6. Alluvial diagram showing the relation between the ESs category considered in the research articles, the availa-
bility of ESs mapping, and the type of ESs assessment carried out in the absence of mapping. (The figure was developed
using “RAWGraphs”, a web interface to create custom vector-based visualisations, and refined with Adobe Illustrator
2021 (Adobe Systems Inc, San Jose, CA, USA)).

3.3. ESs Integration in Planning: Some Best Practices From the Literature Review

A review of the 70 articles considered for this study reveals a limited and fragmented
integration of ESs into the planning process. Notable advances have been made in adopt-
ing ESs in urban and territorial plans by Spanish studies, and three, in particular, contain

some highly innovative ideas.

The already mentioned research paper dedicated to the province of Barcelona in-
cludes a huge number of spatial indicators in an effort to demonstrate territorial multi-
functionality and select strategic areas for GI planning based on biodiversity, ecosystem
functions, and ESs supply and demand. The spatial indicators for ESs supply cover the
ESs categories (regulating, provision and cultural) and they were combined with ESs de-
mand for developing strategic areas of GI planning. The ESs and GI were developed to be
implemented into landscape planning in the province of Barcelona with a view to sup-
porting municipal land-use planning. As the study states, “the cartographic data of this
study is already used at municipal scale for the proposal of Local GI by including it within
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the Municipal Urban Development Plans (POUM)—in municipalities of the Province of
Barcelona—and it represents the framework for planning and managing the undevelopa-
ble land” [34]. The research adopts a cross-scale approach demonstrating that, at the urban
scale, the results “allow planners to make better decisions, once the ESs supplied by the
core city and the hinterlands are known” [34]. Urban green spaces acquire new values to
improve “ecological connectivity, pollination and biodiversity and bring benefits to local
communities” [34] and should be improved at a smaller scale. The results regarding the
strategic areas for GI planning “can orient planners to better shape and prioritise areas for
GI conservation, management or restoration” [34]. The cross-scale approach was consid-
ered to support planners first and foremost, rather than decision-makers, who can only be
advised by the former; planners thus have a clear strategy to follow as a guide to sustain-
ability.

The second article, which concerns the Basque Country, adopts an ESs approach to
spatial planning through the co-creation of a knowledge process within the community
of practices, providing an ideal comprehensive framework for facilitating planning and
development decisions in all sectors, at all scales, and across administrative boundaries
[24]. Amongst the outcomes of the co-creation of the knowledge process was a regional
GI proposal, formulated by identifying the multifunctional areas that provide multiple
ESs, as well as a practical guide to formulating spatial and urban planning programmes
using ESs. An ESs assessment was included in spatial planning actions at different admin-
istrative levels and regarding the three ESs categories (provisioning, regulating and cul-
tural), as mentioned in the paper: “(1) to establish criteria for the Renewed Uses and Man-
agement Master Plan (UMMP) for the Urdaibai Biosphere Reserve; (2) to establish criteria
for the Renewed Partial Territorial Plan (PTP) for the Bilbao Metropolitan Area; (3) to
identify the components that may form part of the GI of the Basque Country; and (4) to
include ESs and GI in the Renewed Spatial Planning Guidelines (SPGs) of the Basque
Country approved in 2019 (Decree 128/2019, of 30 July)” [24]. The results of this ESs as-
sessment were included in the GI proposal for the Bilbao Metropolitan Area and the anal-
ysis carried out for the revised PTP.

Finally, the methodological approach used in the paper developed in the Galicia re-
gion shows how ESs assessment can be incorporated “both in spatial planning of GI and
in land management [...] the results of ESs assessment can be applied in multiple land
management or planning processes, from protection of core areas of GI to ecosystem res-
toration, identification of compatible land use options, evaluation of current or future land
policies, allocation of resources for environmental protection or restoration, analysis of
alternative locations for projects or activities, etc.” [59]. ESs can be integrated into the en-
tire planning process, i.e., at each step of the procedure.The ESs assessment includes pro-
visioning, regulating and cultural services and it was carried out at the landscape scale,
but “can be applied in other regions at different scales, from municipal to national or in-
ternational level, and for multiple purposes, because it is based on several key issues po-
tentially replicable in any case” [59]. As such, ESs are considered as a means of deploying
a multifunctional GI for the Galicia region, as well as of addressing and resolving some of
the various issues that arise during a planning process. One such example would be ESs
helping planners to understand how each part of a region provides each service, as well
as assisting decision-makers and policymakers with land management. Although the re-
search was supported by Galicia’s Regional Ministry of Environment and Planning —the
Xunta de Galicia (Spain)—it is not explicitly mentioned whether or not the results of the
Galicia regional administration’s research were adopted, so it is assumed that the integra-
tion process is still ongoing.

As previously mentioned, the other papers included in the literature review address
the issue of ESs from various angles: some promoting assessments using innovative tech-
niques and experimental methodologies to integrate them in a multifunctional way, oth-
ers focusing on how ESs can be used in certain specific steps of the planning process—
mostly the feasibility, alternative scenarios and implementation phases —whilst yet others
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encourage the use of ESs for GI design, detailing the methodology and making GI support
for planning functional and easily comprehensible. A few experiments were carried out
during the planning process and working closely with decision-makers, but the admin-
istration ultimately did not implement the results. Any integration is often limited to the
cognitive framework established in the preparatory phase of the planning process.

4. Discussion
4.1. Main Outcomes of the Literature Review

Considering the results derived from the literature review, certain issues cast light
on several limitations of proposals for the integration of ESs into the planning processes
that are strictly connected to procedural aspects of planning practices.

First of all, the often-mentioned acknowledgement of the importance of ESs to sup-
porting the decision-making process and producing an environmentally oriented plan-
ning tool that is based on ESs knowledge requires the concept of ESs and information
about them to be of interest to planners and decision-makers.

The tools of knowledge and practical expertise are prerequisites for effectively sup-
porting planning practices [21,75,76], making the added value of ESs for planning pur-
poses evident. Beyond the possible integration of ESs proposals into planning, more stud-
ies are needed on what information and requirements planners and decision-makers de-
mand when adopting ES-based approaches to planning, and more experiments are
needed to show how ESs can be integrated into the existing decision-making structures of
planning instruments. Otherwise, proposals for ESs integration remain nothing more than
a theory that does not effectively engage with planners’ real needs to address planning
purposes by means of a specific planning instrument.

As such, more knowledge on how a planning process works is needed to make the
ESs concept useful for addressing planning purposes. Most actual proposals for integrat-
ing ESs into the planning process do not consider how a planning instrument works or
planners” needs, and instead mainly focus on providing new information and new
knowledge without questioning their usefulness for planning purposes.

Planning practice does not require extremely detailed environmental information; it
only necessitates data that is substantial and reliable enough to serve as a basis for deci-
sion-making. In that regard, specific studies have highlighted how it is possible to inte-
grate ESs knowledge into instances of practical spatial planning, using it throughout the
entire decision-making process [77]. Many advances have been made on mapping ESs,
passing from an approach often sectorial and related on a single ES to the use of multi-
functional mappings that allow for a better “dialogue” with planning tools facilitating
their integration and use for planning purposes.

The integration of the ESs concept into planning requires operationalising them in
each phase of the planning process making it evident how ESs can support the formula-
tion of strategies and choices to effectively raise awareness of the value of natural capital
and its implications on quality of life and well-being.

Another issue that emerges from the literature review concerns the use of ESs for the
deployment of GI. Besides the three successful ES-based GI integrated into the planning
process (as explained in Subsection 3.1, heading 5, and in Subsection 3.3), the other articles
show the potential for GI to facilitate the integration of ESs into planning. What is missing
from some of them is a discussion of the multi-scalarity of GI. Following Benedict and
McMahon [78], Hansen and Pauleit [79], and Kambites and Owen [80], Gl is based on five
main principles: (1) integration: considering the grey-green combination of GI; (2) multi-
functionality: GI includes the ecological, social and economic/abiotic, biotic and cultural
functions of green spaces; (3) connectivity between green spaces; (4) a multi-scale ap-
proach spanning all levels, from the individual to the scales of community, region, and
state; (5) a multi-object approach including different types of (urban) green and blue
spaces.
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Although some GI principles have been studied extensively —specifically, the multi-
functionality of GI allowing for the development of strategies based on the provision of
multiple ESs, as well as for ESs assessments that include all categories of ESs (see Subsec-
tion 3.2, heading 2) —the multi-scalar aspect of GI remains only superficially investigated.

This was also evident in the analysis of planning type and ESs mapping, with most
articles adopting the spatial scale as the most relevant arena for decision-making to affect
ESs [45,49], but in order for GI to be effectively deployed, a multi-scale or cross-scale as-
sessment is required. Using a multi-scale approach allows us to assess ESs at a different
spatial scale and according to the most suitable scale of representation for any given phe-
nomenon. The multi-scale approach also includes a cross-scale concept in the form of the
interaction between various scales during the analysis for a given result. A cross-scale
study is, by definition, a form of multi-scale study [8,81].

The “multiple scales” of GI are treated differently in each of the various planning
families found worldwide [77]. The multi-scale spatial dimension is based on the physical
(spatial) and “functional connectivity between different areas at various spatial levels (lo-
cal, regional, national, international)” [82]. The added value of the multi-scale assessment
of ESs for the deployment of GI is made clear in Basnou et al. [34], demonstrating the
utility of ESs assessment when planning for GI if “it can be applied at various spatial
scales, offering at the same time simple and clear spatial information, easily understood
and integrated into different plans”. Adopting a multi-scale approach allows planners to
respond to the various challenges that planning is faced with, generally involving dynam-
ics that exist and require a cross-analysis at different scales. One example is the issue of
ecological connectivity, which necessarily requires a regional assessment that allows for
downscaling to the local level to define greening strategies that involve smaller patches of
urban greenery (e.g., pocket parks or urban gardens) as a way of improving biodiversity
and benefitting local communities.

Lastly, any proposal to increase the consideration of natural capital in planning
through the ESs concept as a means of better addressing planning aims cannot exist sep-
arately from the Strategic Environmental Assessment (SEA), an instrument intended to
guarantee a high level of environmental protection in drafting plans and programmes.
The SEA is inextricably bound to sustainability efforts as it establishes environmental pro-
tection-related objectives, and therefore acts as a sustainability-oriented plan which be-
comes part of the planning process itself [83]. Moreover, the potentially limited environ-
mental knowledge shown by planners—as evidenced, for example, by Calzolari et al. [84]
suggesting that “soil is perceived by city planners as a mere supporting platform” —nec-
essarily requires a greater degree of synergy with the SEA, which is put under strain by
the dual task of compensating for any gaps in knowledge whilst also maintaining the high
environmental performance of the planning instrument: its primary purpose.

In this regard, the SEA provides an opportunity to formally mainstream ESs into de-
cision-making processes and planning. The objective of achieving improved environmen-
tal protection in planning must necessarily first pass through the SEA step, as this serves
to direct and support the planning process. Unfortunately, it is very often the case that the
two tools (SEA and planning) are kept separate, with the roles and aims assigned to them
left unclear, resulting in the risk of confusing tasks and objectives. In the articles reviewed,
the SEA is not sufficiently considered, emphasising the separation between planning and
the SEA, with their limited interaction becoming even more evident.

4.2. Limitations of the Study

This study is not without its limitations, and these partly depend on the parameters
set for the literature review (i.e., the combination of keywords, the choice of years, and the
selection of peer-reviewed scholarly literature platforms), which are arbitrary and could
limit the inclusion of other articles that may prove interesting for the aims of the research.
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The research methodology has consciously limited the selection of articles, with an at-
tempt to focus on the quality of the content (with explicit reference to ESs and Planning
in the title) over the number of articles investigated.

A possible development could be integrating new keywords as parameters for the
literature review. For example, a possible topic to be included could be the ESs mapping
to verify how it could support the ESs integration in planning, or the SEA focusing on the
ESs role in developing this assessment for planning purposes, or the GI and climate
change relationship.

Moreover, the literature review is based only on the data, information and content
included in the articles themselves, without further specific in-depth studies. For instance,
the case studies mentioned as examples of integrating ESs into planning through the
adoption of a specific plan or programme are limited to the articles that explicitly included
this information; however, it is entirely possible that this integration may also have oc-
curred in many other studies, even if it was not mentioned in the article.

5. Conclusions

The research paper conducts a literature review aiming to understand what pur-
pose(s) is/are assigned to ESs in the planning process and, consequently, why planners
should adopt ESs—in other words, what added value ES-based planning could offer. The
results demonstrate an increasing consideration of ESs as a means of supporting the plan-
ning and decision-making process, highlighting the presence of multiple purposes as-
signed to them. Despite a growing body of research demonstrating the potential and op-
portunities in adopting ES-based planning, instances of the thorough integration of ESs
into planning are still limited. Some significant recent examples have demonstrated how
ESs assessment could support the multi-scalar deployment of GI, facilitating their integra-
tion into planning. The multi-scale spatial dimension of GI allows for some important
challenges being faced by planning to be addressed, making ESs functional to the needs
of planners and decision-makers. The operability of ESs requires more extensive investi-
gation in further studies to show how ESs can be integrated into the existing decision-
making structures of planning instruments. In addition, more practical experiments on
how a planning process works are needed in order to operationalise the ESs concept for
planning purposes, avoiding proposals that do not fit with planning requirements, aims
and purposes. Finally, the role of the SEA is still marginal and too divorced from planning;
indeed, it should, on the contrary, be the framework within which ESs find a real applica-
tion in the planning process, ensuring that conscious choices are made to potentiate the
human benefits of providing ESs.
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