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SUMMARY
This report presents the findings of the GREEN SURGE Work Package 5 research on good practices of green infrastructure (UGI) planning and implementation in European urban areas. Four
research questions guided the study:





What are innovative strategies and approaches for UGI planning, especially in regard to
challenges European cities are facing?
What are common factors of success in strategy planning and implementation?
What are limitations of current good practices in UGI planning and implementation?
How important is the local context in identified factors of success and limitations? (transferability)

The report considers innovative strategies and approaches for UGI planning according to eight
different themes as described in Chapter 2. These include four main UGI planning principles –
green-grey integration, connectivity, multifunctionality, and social inclusion – as well as four
selected important policy challenges that can be addressed by UGI planning – biodiversity protection, climate change adaptation, promotion of the green economy, and social cohesion.
Building on prior work in 20 different European cities (Davies et al. 2015), 14 case studies from
10 cities were studied in-depth. Each case represents a strategy linked to a process of usually
government-led green space planning such as development and implementation of a green space
plan, biodiversity strategy, or an urban development project. The cases included different scales
such as a regional network in Milan (Italy), city-wide strategies to protect and/or develop urban
green spaces in Berlin (Germany), Edinburgh (UK) or Helsinki (Finland), strategies for biodiversity protection and climate change adaptation in Lisbon and Almada (both Portugal), UGI solutions at the local/ district level such as urban renewal in Aarhus (Denmark) and Szeged (Hungary), a temporary green space in Ljubljana (Slovenia), strategies for open stormwater management in Malmö (Sweden).
The methodology is based on interviews with local stakeholders, review of planning documents
and other written material by researchers familiar with the local context of each case study city.
Due to the variety of the cases regarding scale, strategic approach, and local context, the crosscase analysis was qualitative in nature, using a content analysis approach to reveal both variation and common factors across cases. The case studies were supplemented by a literature review and a workshop with stakeholders.
Each of the eight selected themes was discussed in relation to the current state of scientific discourses, their application in European urban green space planning, and specific strategies via
case studies, with partial supplementation by a number of additional short cases. Analysis revealed a broad variety of strategic green space planning approaches that can help to develop UGI.
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Cases were then compared in order to identify:





Advanced or innovative elements,
Factors of success,
Limitations, and
Potentials for improvements.

The comparison revealed that contextual factors such as urban growth or climate change adaptation supported the development of green space strategies that adopted UGI planning principles.
Furthermore, cooperation between actors appeared as an important factor for the development
of UGI strategies. While cooperation and collaboration at the expert level was shown to promote
advanced strategies, silo-thinking and fragmentation of expertise hindered UGI. Furthermore,
the important role of resources is highlighted in the report. Whereas monetary and personnel
resources were common limiting factors for UGI planning and implementation, several starting
points for overcoming these constraints were identified, such as knowledge building, better coordination and collaboration, and adopting interdisciplinary and integrative approaches.
From these findings, the potentials of UGI planning to advance green space planning in European
cities were assessed:








Green-grey integration aims at combining green space with urban development and
grey infrastructures. Such an approach has the potential to further the integration of
green space into urban development. The planning principle or integration helps to consider a broader variety of green and open spaces such as on private land as a vital part of
a city’s green network in order to provide ecosystem services and protect biodiversity.
Connectivity can advance planning if it is considered on different spatial scales in concert and for different functions, relevant for humans (social connectivity), biodiversity
(ecological connectivity), and other regulating functions, important for water or climate
(abiotic connectivity).
Multifunctionality is important to address several urban challenges but also supports
other UGI principles since it aims at creating synergies between them and stimulates the
effective use of limited space.
Social inclusion helps to develop UGI in a way that corresponds to local needs and interests. Different social groups are taken into account in planning processes. This requires special efforts and tailor-made participatory tools that correspond to a diverse
urban society.

The study shows that the four principles of green-grey integration, connectivity, multifunctionality and social inclusion support to varying degrees the urban policy objectives studied. For instance, green-grey integration is not only a strategy for climate change adaptation but can also
help to integrate biodiversity protection into urban development. For promotion of the green
economy, cooperation with the private sector is of greatest importance, and social inclusion can
be a first step for a transition from government-led planning towards co- and self-governance
planning approaches of UGI. Social inclusion in planning is also an important strategy to build
social cohesion among a community. While synergies between these principles and policy concepts may be manifold, UGI planning aims at proactively facilitating synergies while overcoming
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limitations and avoiding pitfalls. UGI planning aims to develop urban green space strategically,
with a long-term perspective and with continuous efforts to preserve and further develop urban
green space as well as adapt strategies to local conditions.
Even though findings may only be generalized to a limited degree across European cities, likely, a
number of factors of success are nevertheless universally relevant for implementing UGI strategies. These include, for instance, inter- and transdisciplinary collaboration, e.g., between different municipal departments and authorities but also cooperation with stakeholders such as private land owners, NGOs, businesses, and citizens. Other factors of success include the presence of
clear mandates and strong advocates linking local challenges to UGI strategies or a skilful mix of
mechanisms for implementation. Potentials for advancing UGI planning are related to, for instance, better demonstrating UGI benefits to decision-makers, using innovative tools and methods for UGI planning, more emphasis on monitoring and evaluation as well as expanding participation in planning.
The research carried out here will be furthered in a next phase of this project in cooperation
with various stakeholders in five selected cities, the so called Urban Learning Labs, Bari (Italy),
Berlin (Germany), Edinburgh (UK), Ljubljana (Slovenia), and Malmö (Sweden).
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1

INTRODUCTION

1.1

About GREEN SURGE
In 2013, the European Union (EU) launched a collaborative project entitled “GREEN SURGE”
(FP7-ENV.2013.6.2-5-603567; 2013-2017) to identify, develop, and test ways of connecting
green spaces, biodiversity (BD), people, and the green economy in order to meet the major urban
challenges related to land use conflicts, climate change adaptation, demographic changes, and
human health and well-being. GREEN SURGE is funded through FP7 - the European Union's Seventh Research and Innovation funding programme for 2007-2013. GREEN SURGE is expected to
provide a sound evidence base for green infrastructure (GI) planning and implementation, for
exploring innovation potential and linking environmental, social and economic services with
local communities. Working from the local to the city-regional level, GREEN SURGE aims to:
1. Develop urban green infrastructure (UGI) as a planning concept for both the integration and
promotion of BD and ecosystem services (ESS), and adapt it to local contexts.
2. Apply an innovative biocultural diversity (BCD) perspective to develop successful governance
arrangements facilitating socio-ecological integration and local engagement in planning of urban
green spaces.
3. Explore how valuation and real market integration of BD and ESS can facilitate choices in favour of
the development of multifunctional green spaces in urban areas.
GREEN SURGE embraces a three-tiered approach of: 1) comparative European cases, 2) synthesis of good practices, and 3) establishment of five Urban Learning Labs (ULLs) that have been
strategically selected to represent different urban situations in Europe. The project works within
cooperative Focal Learning Alliances (Focal LAs) – a specific type of multi-stakeholder involvement designed to enhance a process of shared learning and understanding in situations with a
high degree of complexity and unpredictability. Two-fold learning within the LAs combines a
science-driven approach with bottom-up knowledge and experience at the local level.
Approaches and tools under these three interlinked objectives are developed and implemented
through an integrative, iterative and transdisciplinary process organized into eight Work Packages (WPs). For WP 5, Green Infrastructure Planning and Implementation, Tier 1 represents a
comparative analysis of European cities and city-regions based on 20 case studies across Europe.
Tier 2 (the object of this report) focuses on in-depth good practice studies. Tier 3 is the level of
ULLs and aims at applying good practices, methods and tools identified by the GREEN SURGE
consortium towards UGI strategy development in combination with ULL stakeholders.

1.2

Objectives of task 5.2
The overall objective of Task 5.2 is to identify and analyse good practices of green infrastructure
planning and implementation in European urban areas. Case studies representing good practices
in strategic UGI planning and implementation, which are in line with the basic values of sustainable city development and the principles of UGI planning established in Task 5.1 “Assessment of
the state of green infrastructure planning in European urban areas” were selected for in-depth
analysis to establish preconditions and factors of success for UGI planning. Limitations of current
UGI good practices will also be assessed as a prerequisite for advancing the state-of-the-art in
Task 5.3 “Development of innovative strategies and tools for urban green infrastructure planning”.
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2

THE GREEN SURGE APPROACH AND RESEARCH QUESTIONS

2.1

The GREEN SURGE approach to urban green infrastructure planning
Within GREEN SURGE, urban green infrastructure (UGI) planning stands for a specific perspective on natural areas and other open spaces in urban regions which considers these areas as crucial from human life as other infrastructure types (D5.1/Davies et al. 2015). Interlinked with GI
planning at the landscape scale, UGI planning aims at creating multifunctional networks at the
scale of the urban region down to the scales of city and neighbourhood.
UGI planning addresses the usually public sector-led process of planning and implementing
green space-related policy goals. However, it is recognized that while local authorities retain a
role, a shift from ‘government’ to ‘governance is taking place which includes planning and decision-making in concert with non-governmental actors or self-governance by those actors. WP 6
“Innovative governance of green spaces and biocultural diversity” focuses on these bottom-up
governance arrangements complementary to WP 5 (D6.2/Buijs et al. 2016).
UGI planning is distinguished from other green space planning approaches by being based on a
specific set of principles that relate to the content as well as the process of planning. In Tier 1 a
set of four specific principles has been defined as constituting the content of UGI as a planning
approach (D5.1/Davies et al. 2015): integration, connectivity, multifunctionality, and multi-Scale
planning. Additional principles define characteristics of UGI planning processes: strategic planning, inter- and transdisciplinarity, and social inclusion. While not being new on their own, it is
their joint consideration that makes UGI a holistic planning approach.
Based on a workshop with the researchers contributing to Tier 1 of WP 5 and results from Tier 1,
the number of UGI principles under consideration has been reduced to those that seem to require specific approaches. For example, inter- and transdisciplinarity and multi-scale have been
excluded since they are often important elements of a planning strategy but can rather be considered as a precondition or ingredient than a stand-alone approach. This resulted in a selection
of four core planning principles





Integration,
Connectivity,
Multifunctionality, and
Social inclusion (Box 2-1).

However, this focus on four principles does not mean that, strategic planning, multi-scale planning, as well as inter- and transdisciplinarity are considered as irrelevant. They are considered
as supporting UGI principles whose nature cuts across all strategy themes.
Due to its integrative, multifunctional approach, UGI planning is also capable of considering and
contributing to a broad range of policy objectives which represent urban challenges and are
related to urban green space (Figure 2-1; D5.1/Davies et al. 2015). Within the scope of this study
four urban challenges have been selected based on the capacity of WP 5 researchers with expertise in these themes (Box 2-2):
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Conservation of biodiversity,
Adaptation to climate change,
Supporting the green economy, and
Improving social cohesion.

Further topics considered in Tier 1 (D5.1/Davies et al. 2015) were not further explored to avoid
repetition between themes such as social inclusion and participation or multifunctionality and
the provision of ecosystem services.

Figure 2-1: The “UGI Planning Wheel”: The inner colourful wheel represents the main four UGI planning principles, which can take up a diverse range of urban challenges (illustrated through blue rings) such as biodiversity conservation, climate change adaptation, green economy and social cohesion and help to tackle them.
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Box 2-1: Definition of urban green infrastructure planning and the core planning principles

URBAN GREEN INFRASTRUCTURE (UGI) PLANNING – Definition and Principles
UGI planning is understood as a strategic planning approach that aims at developing networks of green
and blue spaces in urban areas designed and managed to deliver a wide range of ecosystem services.
Interlinked with GI planning on a landscape scale, UGI planning aims at creating multifunctional networks
on different spatial levels, from urban regional to city and neighbourhood planning.
Due to its integrative, multifunctional approach, UGI planning is capable of considering and contributing
to a broad range of policy objectives related to urban green space such as conservation of biodiversity,
adaptation to climate change, and supporting the green economy.
UGI planning principles
Integration – combining green and grey infrastructures: UGI planning considers green space as interconnected with “grey” infrastructures and as holding the potential for complementing or even improving traditional engineering approaches by integrating more functions. This can in turn produce more efficient
infrastructural systems that may offer multiple functions and lead to innovative solutions to local problems. Therefore, UGI planning seeks the integration and coordination of urban green with other urban
infrastructures such as built-up structure, transport infrastructure and water management systems.
Connectivity – creating green space networks: UGI planning aims to enhance connections between different green spaces in order to enhance social connectivity (for better accessibility, recreation), ecological
connectivity (dispersal of plants and animal) or abiotic connectivity (regulating water flow or climate functions). Ideally, planning for connectivity integrates and combines different goals to serve humans, biodiversity or climate change adaptation.
Multifunctionality – delivering multiple ecosystem services: Multifunctionality represents the ability of
UGI to provide several ecological, socio-cultural, and economic benefits. Intertwining or combining different functions or services by their explicit consideration in UGI planning can increase the capacity of green
space to deliver those benefits in compact urban environments. Planning for multifunctionality seeks to
create synergies while reducing conflicts and trade-offs between different green space functions.
Social inclusion – collaborative and participatory planning: UGI planning aims for collaborative, socially
inclusive processes. This means that planning processes are open to all and incorporate the knowledge
and needs of diverse parties, with a special emphasis on including vulnerable social groups. Furthermore,
UGI planning seeks to discover and balance the interests of different stakeholders in order to reach a
higher level of accessibility to green space services and benefits.
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Box 2-2: Selected urban challenges that can be tackled by UGI planning

URBAN CHALLENGES relevant for UGI planning
Conserving biodiversity: Despite pressures of urbanisation on global and regional biodiversity, urban areas can harbour significant numbers of species thus offering opportunities for biodiversity protection and
nature experience for people. Therefore UGI planning seeks to contribute to biodiversity conservation,
e.g., by providing habitats or establishing connections between habitats and populations.
Adapting to climate change: Adaptation to climate change means anticipating the adverse effects of climate change and taking appropriate action to prevent or minimise the damage they can cause, as well as
seizing opportunities that may arise. UGI planning can play a significant role for adaptation in contributing, for example, to regulation of urban climates and of stormwater flooding.
Promoting the green economy: UGI planning can contribute to a green economy that aims to improve
human well-being and social equity while significantly reducing environmental risks and depletion of natural resources. This may be achieved in several ways, such as, fostering positive effects of a city’s economic
competitiveness, providing direct business opportunities, promoting economic efficiency, avoiding costs
and increasing urban environmental quality.
Increasing social cohesion: Social cohesion is understood as the capacity of a society to ensure the welfare of all its members, minimising disparities and avoiding inequality. People from different backgrounds
should have should have similar life opportunities and access to services, including green spaces. UGI can
contribute to social cohesion by different means such as by being free and accessible to all and providing
space for social interactions.

2.2 Conceptual background for the case studies
2.2.1 Terminology
The main aim of Tier 2 in WP 5 is the identification of good practices or – in other words – advanced approaches and strategies for UGI planning and implementation, largely building on case
studies. “Advanced” can be understood as leading to (at least mostly) positive outcomes and as
being new or innovative within the local context. Since urban green space planning reveals a
broad variety and is also facing different contextual factors across Europe (Davies et al. 2015), it
proves difficult to identify a baseline that can be considered as advanced at the European level.
Thus, in WP 5 and 6, good practice cases are supposed to be at least having a good potential for
learning experiences relevant for other European cities and/or countries and to be advanced
within the local context.
“Case” in this respect is a certain innovative approach for one of the strategy themes (e.g. connectivity, biodiversity) in a city that is represented by a (green space) plan, policy or project.
These might include:




A standalone plan/policy for the theme (e.g., biodiversity strategy or plan to increase the
connectivity of the green structure),
A thematic strategy as part of a broader plan/policy (e.g., chapter on green economy in a
green space strategy), or
A local project explicitly targeting a theme (e.g., park that was developed in a highly inclusive manner, new quarter with strong green-grey integration for managing stormwater).
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“Strategy” in this study is understood as a planning or policy process including all relevant factors such resources, collaborations, implementation mechanisms to achieve long-term goals for
UGI planning and implementation with a certain thematic focus such as multifunctionality or
fostering a green economy. The analysed UGI principles and GREEN SURGE policy objectives
(e.g., connectivity, multifunctionality or climate change adaptation) each constitute a “strategy
theme”.
2.2.2 Elements of a case strategy
A number of elements1 were distinguished to analyse each UGI planning strategy. These elements aim to capture the nature of the strategies in terms of:







Strategy approach
Instruments and mechanisms for implementation
Contextual factors
Resources
Monitoring and evaluation
Perceived and measured effects.

Strategy approach aims to characterise the concepts on which the strategy is based, its objectives, as well tools and methods used e.g., for assessment and valuation. It also includes the type
of instruments on which the strategy relies. These were grouped as





Regional or city-scale framework/vision plan/policy (which defines general development trajectories)
City-scale (action) plan or programme (with specific objectives and actions)
Local development plan (development of a certain site or local area)
Local initiative (local projects or strategies that are agreed with the municipality or department in charge but not released in an official document, also bottom-up initiatives).

Instruments and mechanisms for implementation: all kinds of instruments and mechanisms
that help to put the strategy into action. Due to the differences between strategies, there is no
common distinction between strategy approach and an implementation mechanism. Depending
on the nature of the strategy approach, for instance, for operationalizing frameworks, instruments and mechanisms include plans on lower spatial scales or with more detailed measures
such action plans or pilot projects, or if the strategy under consideration is already rather specific in terms of theme or areas for action, implementation includes detailed planning/ site design
or regulative mechanisms.

1

Inspired by theoretical concepts such as the policy cycle and the policy arrangement approach (PAA). The PAA is an important
framework for GREEN SURGE (as also used in WP 6 (D6.1/Buizer et al., 2015; D6.2/Buijs et al. 2016). In WP6 governance arrangements are analysed in terms of the four dimensions of governance as distinguished by Arts et al. (2006): discourse, actors, resources, and rules of the game. While WP5 does not follow this approach strictly, it is considered to highlight the relevance of power
relations and coalitions between different actors and their access to resources and constraining and enabling rules (D6.2/Buijs et al.
2016).
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Contextual factors include all factors that support or enable strategy development. This can
include responses to:





Global needs and challenges such as climate change adaptation and biodiversity protection or local ones such as the redevelopment of deprived or abandoned areas that are
related improvement of environmental quality or physical urban structures
Socio-economic developments such as changes in the economic situation of the municipality or business sectors, changes in lifestyles or demographic trends
Political drivers such as national or local policies that define mandates or local agendas.

Resources can include financial resources but also manpower and knowledge (e.g. expertise on
certain topic) that are relevant for strategy development and implementation. Resources can
also include material and land. These can be provided from within the municipality or through
external sources such as EU funding or engagement of non-governmental actors.
Actors and their roles: Actors are roughly divided into two groups: governmental and nongovernmental. In line with the policy arrangement approach (D6.2/Buijs et al. 2016), actors,
their roles, and also their relations to each other are considered as crucial factors for strategy
development and implementation. This includes:



Cooperation and coalitions: different actors try to achieve (more or less) shared objectives.
Participation of citizens and other (organized) non-governmental stakeholders; and also
questions of inclusiveness of these participation processes and balanced representation
of different social groups.

Monitoring and evaluation including regular reporting and reviews and the ability to alter
course if new mechanisms become available which may supersede existing ones.
Furthermore in this study, perceived and measured effects of a strategy are considered. This
means outcomes (observable changes) and impacts (longer-term effects) as perceived by stakeholders or as a result of a systematic assessment. These can include:







Effects on the quantity or quality of urban green spaces
Effects on the green space network (increased connectivity)
Other ecological effects (such as on the environmental quality or increased biodiversity)
Social effects (such as increased community cohesion or quality of life)
Economic effects (such as business opportunities, jobs or opportunities for learning)
Institutional effects (such as effects on rules or values).
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These elements are related to different phases, which each case goes through from the initial
cause to realization (Figure 2-2). Since not all phases occur in all cases or are of the same relevance, in this study the focus is on two main phases:



Strategy development, which includes different steps from issue identification to decision-making, and
Strategy implementation, which also includes evaluation and monitoring.

Figure 2-2: An eight step policy cycle gives an idea of different phases that can occur during UGI planning
strategy development (green circle) and implementation (blue circle; based on Althaus et al. 2013).

2.3

Research questions
The Tier 1 of WP 5 had the aim to determine the status quo of urban green infrastructure planning in Europe based on the study of 20 cities across Europe. Based on the results from this
study, Tier 2 targets the identification of good practices. While Tier 1 allowed a broad overview
of green space planning in the case study cities, Tier 2 includes in-depth studies of selected strategies in some of the Tier 1 cities that appear to be advanced within the local context and as
providing learning potential.
In a first step, strategic approaches that can be considered as advanced or innovative will be
identified for each of the eight themes. For those strategies, in a second step, perceived factors of
success will be determined which means aspects which are critical for a UGI strategy to succeed,
as determined by the involved and affected stakeholders.
In a third step and as a prerequisite for advancing the state-of-the-art in Task 5.3 in collaboration
with the ULLs, limitations will be ascertained which means weaknesses or restrictions that hin-
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der the success of a strategy for UGI, also as determined by the perceptions of involved and affected stakeholders.
In a final step, the transferability of the analysed case strategies will be assessed.
This leads to four main research questions:
1. What are innovative strategies and approaches for UGI planning, especially in regard to challenges
European cities are facing?
2. What are common factors of success in strategy planning and implementation?
3. What are limitations of current good practices in UGI planning and implementation? How can some
of these limitations be overcome?
4. How important is the local context in identified factors of success and limitations? (transferability)
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3

METHODOLOGY

3.1

General approach
In a first step, scientific literature was reviewed to conceptualize each of the four core principles
and four urban challenges for planning and also to assess the scientific state of knowledge. In a
second step, this review was complemented by a review of Tier 1 findings but also literature
related to planning to identify how broadly each theme is already considered in planning practice since the question of how familiar planning practitioners are with a theme could help to understand the findings (Figure 3-1).
These two steps were followed by the selection of potential good cases (see Chapter 3.2) which
were studied in-depth for each theme separately and across cases (see Chapter 3.3 and 3.4). Intermediate results were discussed in a workshop with stakeholders from European cities to
identify questions of particular interest and get first feedback on transferability of strategies in
preparation for Tier 3 (included in Chapter 6).

Figure 3-1: Flow chart to illustrate the Tier 2 study approach in WP 5

3.2

Case study selection
In Tier 1 of the GREEN SURGE project, the current state of green space planning had been analysed in 20 European cities (Hansen and Rall 2014). Based on findings from this study
(D5.1/Davies et al. 2015), cases for in-depth study were searched for advanced approaches for
UGI planning principles and important policy objectives that can be addressed by UGI planning.
For doing so, the researchers from the Tier 1 study were asked to fill out an evaluation sheet for
each of the 20 studies. For the eight themes mentioned in Chapter 2.1 the case study researchers
reviewed and ranked their findings on plans and policies in the respective city on a scale from 15 (1: poorly, 5: excellent). In case, rank 4 or 5 were selected, the researchers were asked to name
the plan or policy they were referring to and explain why. The results were reviewed by the
study leaders and in case of uncertainty the case study researchers were consulted. This led to a
shortlist for each topic of cases that were of potential relevance.

ADVANCED URBAN GREEN INFRASTRUCTURE PLANNING AND IMPLEMENTATION • WP5 • Page 21

This shortlist was then reduced to a more limited number of cities based on capacity of consortium partners for Tier 2 study and also on the willingness of city officials to further support
GREEN SURGE. Furthermore, the cases needed to be elaborate enough for a detailed analysis
including interviews, documents and other data.
Researchers reviewed plans, policies and green space projects from their respective case studies
more in-depth with the aim to explore the most advanced approaches for the suggested themes.
In a second workshop the most promising cases for up to three UGI principles and up to three
policy themes were selected as good practices. With the aim to ensure a distribution of cases in
different regions and also population size, the initial shortlist was further elaborated until two
cases per theme had been identified (Table 3-1). Due to lack of capacity, no cases for social cohesion could be researched but since case studies for WP 6 on governance (D6.2/Buijs et al. 2016)
included similar research questions, good practice cases for social cohesion could be included by
drawing on the data provided by WP6.
Table 3-1: Final selection of Tier 2 cases for analysis of UGI planning strategies
Theme\city

Aarhus

Integration

Malmö

Helsinki

Edinburgh

Ljubljana

X

Szeged

X

Multifunctionality

X

Social
inclusion

X

Milan

Lisbon

Almada

X

Connectivity

Biodiversity

Berlin

X

X
X
X

X

Climate change
adaption

X

Green
economy

X

X
X

Social cohesion

3.3

Data collection and analysis
The data analysis for this study included three phases:
1. In-depth case studies
2. Thematic analysis for each strategy theme
3. Cross-case analysis
The study approach was developed at the end of 2014, while data collection and the in-depth
case studies were carried out between February 2015 and October 2015. The theme-by-theme
and cross-case analysis took place thereafter till January 2016.
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3.3.1 In-depth case studies
After the final case selection was made, a stakeholder analysis identified public and private
stakeholders concerned with each case strategy, including stakeholders that might provide a
critical opinion on the strategy in question.
Semi-structured interviews with selected stakeholders explored in-depth how they perceived
the strategy in question, including its development and implementation, contextual factors, effects, as well as challenges and barriers to effective UGI planning and implementation. Close collaboration with WP6 was sought to study the linkages between UGI governance and planning. To
this end, the research questions and the research approach in the two WPs were reviewed by
each other and adapted whenever feasible.
The interviews with local stakeholders were guided by a list of questions (Appendix 11.1). In
addition, a range of written documents were reviewed for each case (e.g., planning documents
related to the case strategy and key projects for its implementation, scientific and non-scientific
publications, and internet sources). In some cases observations of meetings between stakeholders or field visits were also included in data collection.
Each local case study research team prepared the results in two forms:
I.

II.

Case tables: For each case, a table was developed to summarize all data for each question that guided through the interviews and document analysis. The basic structure of
the case table was the same for all cases. Information was input separately for each
source and then synthesised into an “overall analysis”. Hereby, different viewpoints were
taken into account (Table 3-2).
Narrative description: A narrative provided a concise summary of each case (Appendix
11.2).

While the case table was supposed to provide detailed information for each research question,
the narrative was aimed at providing a concise story and allowing a deeper understanding of
important factors and circumstances of each the case.
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Table 3-2: Excerpt from case table with example. The column “Overall analysis” contains a summary of information from all sources
Case study city: Berlin

Overall analysis

Source 1

Source 5

Strategy theme: Green economy
GENERAL RQs

Explanation

Interview 1

Interview 1

Document 1

English/Interpretation

Original

Original

The "productive landscape"
theme within the ULS isn't
to be seen strictly from an
economic perspective, but
rather [as green economy is
actually understood by GS],
from a personal well-being
perspective, in terms of
people interacting with and
being active on spaces. […]

Wir haben das Thema produktive Landschaft nicht
primär unter eng ökonomischen Gesichtspunkten
gesehen, sondern (...) vor
allem auf die handelnden
Menschen und das Thema
governance bezogen. […]

Strategie Stadtlandschaft
(Urban Landscape Strategy)
is a concept for a future city
in which green spaces play
an important role in addressing urgent social issues
– including, for example,
climate change and resource management, demographic changes,the
balancing of conflicting
interests that may arise in a
culturally diverse environment, and the depleted
coffers of the city government. […]

Background
RQ 1: What is the plan/policy/project about and
how does it deal with the particular strategy
theme? This includes:
a) general description
of case-strategy for
[theme] and current
status

consider different phases, mainly development,
implementation and
maintenance of final
status; further the policy
cycle mentioned in the
instructions might be
supportive

"Productive Landscape" is one of
three themes in the Urban Landscape
Strategy (ULS), a strategic vision plan
approved in 2011 and published in
2012 that focuses on how the city can
maximize the various potentials of its
vast resource of green space to address a variety of environmental and
social issues. “Productive Landscape”
centers on stimulating residents to get
involved in the city's green space in
creative ways. […]
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3.3.2 Thematic analysis for each strategy theme
The thematic analysis for each strategy theme included a review of literature to identify the current state of knowledge and also to conceptualize each theme. A guidance document provided
instructions and a list of topics to be considered during literature review such as a definition of
planning objectives for the theme, scientific background and current consideration in green
space planning practice (see, e.g., Chapters 4.4.1 and 4.4.2).
Qualitative Content Analysis (QCA)
To process the case data for comparison we used variants of content analysis according to Mayring (2014), aiming on the reduction of the original text by categorizing (coding), summarizing
and paraphrasing. This resulted in a condensed and structured form, containing all relevant information to be used for further interpretation and cross-case comparison. The analysed data
included the case tables and case narratives provided by the local researchers.
One essential technique for content analysis is text coding. In our work we used thematic coding
(changed according to Frick 2009). Thematic coding involved a multi-stage procedure to interpret the material, including summarising the material with respect to the comparability of the
analyses.
In the next step a categorical system was developed for coding. This included the definition of
domains, core categories and different classes (codes and if necessary even sub-codes) that were
considered as meaningful and important for each of the four research questions.
The coding system was developed by a team working on different cases in parallel, using a combination of inductive and deductive approaches (Figure 3-2). Based on the research questions
and theoretical background, criteria for categorisation and coding rules were defined including
examples, determining when a text passage of the narrative and case table can be coded and applied to a category.

Figure 3-2: Flow chart to illustrate the coding process adapted from Mayring (2014)

Domains and core topics were directly linked to the issue of the study, defined by the research
approach as mentioned above (e.g., involved internal or external actors, perceived success factors, hindering factors). Codes and sub-codes were considered as variables of different hierar-
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chic levels, i.e., different categories characterizing the core topics (within development phase,
within implementation phase). A revision of categories and coding guidelines took place by the
coding team to validate the assigned codes, accompanied by a review process. The revision involved the local case study researcher to ensure that all relevant information was captured and
represented correctly (see Chapter 4). Based on the revisions, the coding system was finally adjusted before the coding team worked through all the case tables and narratives for cross-case
comparison.
This approach essentially represents a case-oriented characterisation dealing with the issue of
the study. These characterisations can be either very topic specific (e.g., regarding the
aims/strategy themes) but can also include classes that can be found across different domains
(e.g., stakeholders like non-governmental actors/public, private companies, planning institutions
that can be assigned to planning process and the implementation process as well).
For each case, one table was used to document the content analysis results (Table 3-3). Each
assigned code needed underpinning by references to the text passages. This was done by quotation of each original source. The results were summarized by a more general, more abstract paraphrase with a superordinate meaning.
All cases were presented following a similar structure (e.g., Chapter 4.1.3 and 4.1.4). In a final
step, the cases were compared with each other and with scientific knowledge on the state-of-theart in European green space planning in order to identify innovative aspects or gaps for each
strategy theme (e.g., Chapter 4.1.5).
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Table 3-3: Example of a coding table including domains, core topics, codes, sub codes, original text source,
and paraphrase
Domain: Actors, participation, cooperation and coalitions
Core topic: Actors – internal
Codes

Sub-codes

Original text source

Paraphrase

X Development

X Planning department

Line 44: The stormwater strategy was

The stormwater strategy was devel-

developed by a group consisting of representatives from the Water Authority, The
City Planning Office, The Street and Parks
Department, The Environment Department and the Real Estate Office

oped in a team consisting of representatives from different departments and
authorities (water, urban planning,
street and parks, environment, real
estate).

Line 20: The integrative work is a task for
professional planners. The departments
involved are the City Planning Office, the
Street and Parks Department and the City
Water Authority. […]

Implementation in urban development
is based on a cooperation of different
departments and authorities (urban
planning, streets and parks, water)

_ Implementation

X Other departments
_ non-determinable such as:
X Street and Parks
X Water
X Environment
X Real estate
_ District departments
_ Politicians
…
_ Development

X Planning department

X Implementation

X Other departments
_ non-determinable such as:
X Street and Parks
X Water
_ Environment
_ Real estate
_ District departments

…

Line 8: The planners concerned are urban
planners at the city planning office (architects, landscape architects, water engineers), planners at the Street and Parks
Department (landscape architects, landscape engineers, water engineers), planners at the municipal Water Authority
(water engineers) and planners at the
consultant firms involved (landscape
architects, architects, landscape engineers, water engineers).

Core topic: Actors – external
Codes

Sub-codes

Original text source

Paraphrase

_ Development

_ Citizens

Narrative: The costs for setting aside

Developers are important for imple-

X Implementation

X Entrepreneurs

_ not determinable

_ Environmental NGOs

green space for stormwater retention as
well as other infrastructure is paid by the
developers in accordance with the Swedish Planning and Building Act.

mentation since they provide funding
for green-grey integration measures in
urban development projects.

_ Youth groups
_ Local housing association
…

3.3.3 Cross-case analysis
The cross-case analysis was performed by a core team to compare and contrast outcomes of the
qualitative content analysis of each case, and to reflect the different strategies and approaches
(Kohlbacher 2005, Schneider and Wagemann 2010).
It is important to keep in mind that due to the differences between cases and also interviewees
and available data, not all possible influencing factors could be systematically analysed and that
information for the factors was partly incomplete. Application of quantitative statistical tech-
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niques such as multivariate statistical analysis was not possible as values were missing for too
many variables (cf., Schneider and Wagemann 2010). Also the application of an explorative factor analysis was not possible, due to too few available cases (Bühner 2006).
Therefore, the research team decided to use rather a combination of variable and case-oriented
approaches for cross-case comparisons (cf., Ragin 1997, Khan and Van Wynsbergh 2008). This
combination enables the comparison of variables across cases to establish probabilistic relationships between them, on the one hand, and case oriented approaches on the other hand, looking
more on the individual case particularistic. Both approaches contribute to the delineation of
strategies, different approaches and its variants that may lead to particular processes and outcomes. Hence this cross case analysis can be considered as a process of mining the results of applied qualitative content analysis from all cases to find similarities, commonalities, and differences. For doing so, the research team transmitted the data into tables to develop data matrices
and clustered these. These supported descriptive statistics and helped to derive conclusions that
were not related to single variables and values but cross cases.
The cross-case analysis was focused among others on:




Characterisation of the diversity between different strategies
Identification of common factors that have been relevant for the development of the
strategy across cases
Identification of differences that have been relevant for the development of the strategy
across cases

The approach allowed generating knowledge about causal relationships between factors of success for strategies, projects and processes. Moreover, similarities, differences and patterns could
be observed across the cases.
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4

ADVANCED STRATEGIES AND APPROACHES FOR UGI PLANNING
In this chapter innovative strategies and approaches for the four main UGI planning principles –
green-grey integration; connectivity, mulitfunctionality, and social inclusion – as well as four
selected important policy objectives that can be addressed by UGI planning – biodiversity protection, climate change adaptation, promotion of the green economy, and of social cohesion – are
discussed in relation to the current state of scientific discourses, application in European urban
green space planning, and specific strategies for the eight themes in case studies.

4.1 UGI principle Integration – combining green and grey infrastructures
4.1.1 Scientific background
Within GREEN SURGE, integration is defined
as considering urban green (and blue) as a
kind of infrastructure, integrated and coorIntegration considers urban
dinated with other urban infrastructures in
green as a kind of infrastructure,
terms of physical and functional relations
(adapted from Hansen and Rall 2014). Thus,
integrated and coordinated with
as opposed to remaining separate parts and
other urban infrastructures
separate systems, ‘integration’ in UGI planning recognizes the potential of a more holistic approach to planning infrastructural
systems. Compared to traditionally monofunctional approaches, this can produce more efficient
infrastructural systems that can offer multiple functions and lead to innovative solutions to local
problems (Pauleit et al. 2011, Backhaus and Fryd 2013).
Integration of green and grey infrastructure for stormwater management has gained much attention in the past two decades (Fletcher et al. 2014). However, other fields of application include,
for instance, bike paths and greenways along power line right-of-ways, green corridors for natural ventilation, green as a noise buffer, or green roofs for cooling. Research has revealed, for example, that decentralized UGI has been shown to lower runoff volume while contributing to aesthetic and habitat value (Loperfido et al. 2014). Green roofs can lessen the urban heat-island
effect and help regulate building temperatures (Oberndorfer et al. 2007b), the combination of
permeable pavement systems and geotextiles has been shown to provide pollution control (Imran et al. 2013), and bioretention basins and constructed wetlands have been shown to improve
water quality (Tao et al. 2014, Wang et al. 2013).
Green-grey integration requires the involvement of different kinds of knowledge and actors in
planning, design, and implementation (Brown et al. 2013, Fryd et al. 2012, Marsalek and Chocat
2002). This implies not only cooperation between different professions, but also different sectors (i.e., municipal, business, research, the public). Such cooperation helps ensure the consideration of necessary information and expertise as well as contributing to broader support.
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On this background, the objectives for green-grey integration in UGI planning include:
1. Grey-green integration aims at physical and functional synergies2 between urban green space and
other infrastructures (e.g. water supply, wastewater, transportation).
2. Grey-green integration targets not only primary infrastructural needs but also seeks to provide
wider environmental, social and economic benefits.
3. Grey-green integration is based on sound knowledge from different disciplines, sectors, and
cooperation between them.
Integration of infrastructures, when done well, leads to multifunctional solutions which provide
multiple benefits simultaneously (Chapter 4.3). Green-grey solutions are also often discussed in
relation to mitigating climate change effects (Chapter 4.6). In the following, the focus is on two
fields of application: stormwater management and transport since they are relatively prominent
for green-grey integration and sufficient information can be found.
UGI for stormwater management
UGI is increasingly promoted for stormwater management as it adds multiple benefits such as
aesthetic and functional value over grey infrastructure (Baptiste et al. 2015, Ahiablame et al.
2012, Fletcher et al. 2014). There is also evidence that public spending and subsidies for these
practices can create substantial cost savings to cities (Montalto et al. 2007). This includes savings
on regulatory fees and capital spending for new grey infrastructure (ibid.), as well as energy savings for municipal water pollution control facilities (Spatari et al. 2011).
There are many different designs and terms for green-grey stormwater approaches (see Desimini 2013, Flechter et al. 2014). One important distinction that can be made is between decentralized and centralized systems. Decentralized stormwater management systems capture, detain,
infiltrate, and filter runoff at the source. In contrast, centralized approaches use a few large design features such as wet or dry ponds adjacent to stream channels and separated from development (Loperfido et al. 2014). Though centralized approaches were used traditionally, there is
increasing movement towards decentralized systems, with an emphasis on infiltration and retention (ibid). Actively enhancing natural process for local stormwater management via, for instance, establishment of green roofs, swales, rain gardens and retention ponds is called sustainable urban drainage systems (SUDS), low impact development (LID), water sensitive urban design
(WSUD) or vegetated best management practices (VBMPs) (Coombes et al. 2000, Marsalek and
Chocat 2002, Dagenais et al. 2011).
Vegetation helps to manage water resources in different ways. They may improve water quality
by removing contaminants from stormwater runoff (e.g., Deletic and Fletcher 2005, Dietz and
Clausen 2005). Further, trees are efficient in capturing precipitation, depending on their size and
species. A study shows that large trees such as Platanus acerifolia can intercept up to 80% of
precipitation whereas small trees can up to 15% (Xiao and McPherson 2002). Xiao and colleagues (2000) also found that an evergreen broadleaf oak tree in California could intercept 27
2

Physical synergies mean utilizing the same spaces and/or equipment and materials, and functional synergies mean enhancement of
single functions or addition of other, complementary functions.
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% of the average annual precipitation. However, interception was much lower at approx. 7%
during heavy rainstorms. Tree’s root systems also help to distribute rainwater to lower layers of
soil and to groundwater. Through evapotranspiration plants draw water from the soil through
their roots (Hudeková 2007). Similar findings are made in runoff measurements on green roofs.
In fact, many authors indicate the reduction of storm water runoff as the most important environmental benefit of green roofs (e.g., Rowe 2011). Several studies showed that green roofs
could lead to average annual runoff mitigation between 40% and 100%, depending on the climatic region and green roofs characteristics (DeNardo et al. 2005, VanWoert et al. 2005, Fioretti
et al. 2010). Other green-grey approaches have been shown to make a significant impact on
stormwater runoff, from anywhere from 7 to 56% (Autixier et al. 2014, Kirnbauer et al. 2013,
Zahmatkesh et al. 2015).
UGI and transport infrastructure
Integrating vegetation and green spaces into transportation networks is an ancient concept, but
gained more importance with industrialization and urbanization, influenced by landscape architects such as Frederick Law Olmstead (Turner 2006). However, the past few decades have witnessed renewed interest around the world in research and implementation of greenways and
greener, more sustainable road networks. These movements emphasize green, walkable streets,
and have gone under various names with nuances in meaning, including New Urbanism, Sustainable Urban Development and Transit-Oriented Development. Integrated green-grey streets that
provide multiple benefits have been called “green streets” or “complete streets”, the latter of
which refers to a movement to integrate transit, pedestrian access and safety, and stormwater
management (Wise 2008).
These movements represent increasing understanding of the potential functions of transportation corridors. For instance, landscaping on roadsides has been shown to calm traffic, improve
visibility, block wind, improve aesthetics and historical character, and lower stress (Dixon and
Wolf 2007). These functions help in turn to promote walking and biking along roadsides, thereby
improving health while cutting down on traffic and improving quality of life (Dill et al. 2010).
Access to green, walkable streets has also been shown to increase longevity (Takano et al. 2002).
Tools and methods
Tools and methods available for green-grey integration mainly focus on assessing benefits from
stormwater management. There are dozens of catchment and hydrologic modelling tools available to this end, which increasingly also include cost-benefit analyses to compare integrated and
conventional approaches (Ahiablame et al. 2012, Jayasooriya and Ng 2014, Montalto et al 2007).
One of the most popular models in the US is a decision-support tool developed by the EPA called
SUSTAIN (Systems for Urban Stormwater Treatment and Analysis Integration). SUSTAIN is a
public domain tool that evaluates “optimal location, type, and cost of stormwater best management practices (BMPs) needed to meet water quality and quantity goals” (Lee et al 2012).
The hydrological performance and benefits of sustainable urban drainage systems also have
been shown on laboratory scales, in-situ scales and micro-scales. For green infrastructure planning it is important to know the overall effect of changing green cover on stormwater runoff at
neighbourhood and city scales. Liu et al. (2014) developed a community scale simulation model,
in order to quantify the effectiveness of green infrastructure on reducing the volume and peak
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flow of urban flooding in Beijing. The authors verified that enhancing green infrastructures softened the impacts of urban runoffs and helped to retain water in urban ecosystems. A modelling
study for an urbanized catchment in Baltimore, USA, showed that annual runoff would be reduced by approx. 3% when increasing the crown projected tree cover over impervious surfaces
from 12% to 40% (Wang et al. 2008).
Despite the availability of such tools, research is needed to assess model accuracy and improve
parameters (Hamel and Fletcher 2014). One of the challenges to UGI’s wider uptake is the development of a substantial evidence base of its benefits (Ahiablame et al. 2012, Beauchamp and
Adamowski 2013), including the often overlooked social benefits (Church 2015), as well as performance (Berndtsson 2010, Copeland 2014, Drake et al. 2013).
4.1.2 Application in current urban green space planning
In general, the need to transform infrastructural systems towards greater efficiency, including
extending use of green space and more integrated system management, has been recognized at
the international level (e.g., OECD and UNEP, see Kennedy et al. 2012). The application of green
infrastructure for stormwater management has recently gained widespread attention across the
globe (Marsalek and Chocat 2002). For instance, in some places, green roofs for newly built or
renovated buildings are even required by legislation (Berndtsson 2010).
In Europe, some countries are advanced in regard to integrated stormwater management. The
UK has dealt with UGI for stormwater management the most explicitly and there has been a
range of publications produced at the national level to provide guidance. Germany, the Netherlands and countries in Northern Europe have experimented with green space-based stormwater
management since the 1990s and interest is further increasing because of concerns about climate change adaptation (Backhaus and Fryd 2013, Nickel et al. 2013). A few recent studies shed
light on effective policy instruments for green infrastructure (cf. Carter and Fowler 2008 and
Copeland 2014). For instance in Germany, innovative policy mechanisms have been developed
based on user pay principles and nature conservation goals, such as stormwater fees based on
actual contributions of parcels to the stormwater load and compensation measures supporting
green spaces with Low Impact Development (LID) technologies (Nickel et al. 2013). There, approximately ¼ of almost 400 municipalities polled in one survey use LID practices, and 10% of
new private and commercial development use green roofs (ibid). The degree to which
regulations and (national) laws can become influential is also exemplified by the Environmental
Protection Agency’s Clean Water Act in the US that forced municipalities to focus on UGI for
stormwater management in order to meet water quality targets and avoid fines for combined
sewer overflow (CSO) events.
Although much more focus has been on integration for water, integration with transportation
infrastructure is also increasingly considered in planning. In the US, state departments of transportation are involved in a range of activities that consider environmental sustainability within
their designs (Barella et al. 2010). These activities have coincided with a movement towards
more sustainable communities, which involve multi-modal design to encourage more pedestrian
and bicycle activity (Dixon and Wolf 2007).
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Examining the results from Tier 1 (D5.1/Davies et al. 2015), a slight majority of reviewed plans
considered urban green space in coordination with other infrastructure types, mostly in relation
to water management. A few plans also considered the potentials of integrating more green
space into residential infrastructure to improve recreational opportunities, or transportation
infrastructure to improve mobility. These results point towards the need for wider recognition of
potential synergies and benefits of grey-green integration in cities, as well as policies and
measures to support this (idib.).
4.1.3 Case study: Green-grey integration from stormwater management in Malmö
Malmö in Sweden, the first case for green-grey integration, has a long history of green-grey
stormwater management (Box 4-1).
Box 4-1: Case Malmö, Integration (IN)
Case 1: Combining green infrastructure and stormwater management in Malmö, Sweden
The City of Malmö applies a number of plans, and
policies for integration of stormwater management and
urban green structures. Currently a ”Malmö Water
Plan” is under development which will contain a Stormwater plan, and a Cloudburst plan. The plan builds on
older stormwater policies, which explicitly state that
new stormwater facilities should be integrated in parks
and recreational areas.
Project examples in Malmö reach back to the late
1980s. Since then the city has used various types of
green space open stormwater solutions (e.g., green
roofs, retention ponds, bioswales) to avoid flooding and
high investments in sewer pipes. The large-scale open
stormwater solutions from the Building Exhibition of
2001 created a breakthrough for integration of green
and grey infrastructure in the city.
Green-grey solutions are mainly implemented in new
development areas, but also to some extent in existing
(built-up) city districts.

Masterplan for South Hyllie showing integration of
green structures and stormwater. The ponds and
swales in the planned park are constructed for detention of stormwater runoff. (Credit: Illustration from
Malmö City Planning Office).

Strategy approach and implementation
The City of Malmö applies a mixed approach to promote green-grey integration. On the one hand,
a series of strategies, plans and policies to combine grey stormwater facilities with urban green
structures has been developed, on the other hand, several local projects have been realized to
test and advance green-grey solutions. Malmö has experimented with different kinds of greengrey stormwater solutions such as green roofs, retention ponds, or bioswales for about 25 years
and started at a time when there was little experience with open stormwater management in the
urban fabric. Malmö acted as a frontrunner in Sweden and a lot of knowledge has been gained
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through pilot projects. Close interdisciplinary cooperation between stakeholders from different
professions has been an innovation for Malmö in terms of development and implementation of
green-grey solutions.
Within the municipality, there is a general agreement that water issues are important. Greengrey strategies represent a long-term goal and are continuously developed and implemented.
City-wide formal policies have been in place since 2000 but now integration is becoming a major
city-wide planning objective as the local government is developing its “Malmö Water Plan”. This
plan builds on preceding stormwater plans and policies. Integration of green and grey shall not
only solve water management problems but also provide wider benefits such as aesthetic value
or promotion of biodiversity. Due to heavy rains in 2014, most efforts are put into the cloudburst
plan. The idea of the cloudburst plan is to find solutions to manage heavy rains. The measures for
cloudbursts will to some extent be the same as for ordinary rains.
Green-grey solutions are mainly implemented in large-scale urban development projects where
there is enough space to set aside and design green space. Most large-scale developments start
with a pilot study for the area concerned. In the pilot study, the need for retention is set and areas for ponds are identified. For small-scale development projects there are no legal means to
enforce landowners to invest in green-grey solutions. However, the city promotes the usage of
the local sustainability planning tool which includes the green area ratio tool. The water and
sewage authority further provides refunding for landowners if they disconnect their drainpipes
from the public sewage system. Benchmarking approaches such as BREEAM (Building Research
Establishment Environmental Assessment Methodology) provide further incentives for developers to invest in green-grey stormwater solutions.
Contextual factors
Due to its geographic location, Malmö is vulnerable to flooding caused by heavy rainfalls. Urban
growth leads to more and more sealed surfaces, and exacerbates problems of flooding of housing
areas and infrastructures. Green-grey measures are pursued since retention ponds to lower peak
flows are less costly than large scale refurbishment of the underground pipe network.
The city’s stormwater strategy is an integral part of the planning system. The related water plan
will be a supplement of the city’s Comprehensive Plan. While green-grey strategies represent a
long-term policy objective, focus on extreme events such as cloudbursts has increased. The solutions for these are only to some extent based on green space, and integrated strategies are likely
to create conflicts with other objectives such as compact urban development.
Actors, participation, cooperation and coalitions
The cloudburst plan is being developed top-down in cooperation between different departments
and authorities (water, urban planning, street and parks, environment, real estate). So far, the
plan has been developed within the city administration with some help from consultants. For the
future, the planning process is supposed to involve also private property owners and the public.
Green-grey integration strategies in Malmö are mainly targeted at professional planners and
developed by them and probably mostly communicated in planning meetings. However, according to the Planning and Building Act public consultation must take place for each official planning
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document. The planning and policy documents related to Malmö’s stormwater strategy are
available as official documents and can be found on the city’s website. The pilot projects are also
communicated as success stories to visitors and external professionals.
For embedding green-grey solutions in urban development planning usually several municipal
departments (City Planning Office, Street and Parks Department, Water Authority), and consultant firms that also provide knowledge from different professions (such as landscape architecture, architecture, landscape engineering, civil engineering, water engineering) are involved.
Developers provide funding for setting aside land and for constructions works for stormwater
retention and other infrastructures in accordance with the Swedish Planning and Building Act.
However, maintenance is conducted by the Water and Sewage Authorities. In the implementation of green-grey measures, citizens have so far not been involved.
Perceived and measured effects
Green-grey integration has had effects on the amount of green space that is set aside for stormwater management. In some urban developments this led to a larger share of green space. No
ecological, social, or economic effects have been mentioned in relation to green-grey solutions.
The green-grey integration strategy had institutional effects since it promoted cooperation between different municipal departments. The need to deal with flooding had an effect on formal
policies since the water policies are considered important enough to create a supplementary
Malmö Water Plan to the city’s Comprehensive Plan. However, it is rather the issue than the
green-grey strategies as a solution that influenced this priority.
No information about measured effects could be detected. However, the effects of rain events
and cloudbursts are measured.
Factors of success and limitations
The large-scale pilot projects on entirely open stormwater solutions from the Malmö Building
Exhibition of 2001 created a breakthrough for green-grey integration within the city because it
became comprehensible for planners, developers, politicians and the public how such integration could look like and function in real-life urban contexts.
The existence of plans and policies that include green-grey integration strategies is an important
supporting factor for the implementation in urban development. Further, the Swedish Planning
and Building Act supports and demands that green space for recreation is created and that
stormwater management is secured in urban development projects. However, there is no explicit
mandate to do so in an integrated manner.
Further the inclusion of stormwater management planners (civil engineers) at an early stage of
the urban development process is crucial (e.g., to identify the minimum share of green space that
is required to accommodate the calculated rainfall). Funding of construction through developers
is also a supporting factor.
The implementation of the green-grey strategy has limitations when it comes to already built-up
areas since the planning (and financing) legislation mainly applies to land use changes. For al-
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ready built up areas there is also a lack of funding. The strategy is also less powerful for smallscale development since there are no legal means to force developers to manage stormwater on
their own estate. Thus, implementation depends on the availability on public land or willingness
of developers. Further, urban growth and related densification can be in conflict with stormwater management since both require space.
Potentials for improvement
Stakeholders expressed a need for instruments to facilitate funding for green-grey measures
from landowners that contain run-off. According to the case study researcher, data on the perceived recreational quality of integrated green spaces would be important.
Transferability and lessons
Lessons from Malmö include pilot projects that provide inspiration for planners and developers.
The city has applied a case-by-case, “safe to fail” approach which enables continuous learning,
capacity building and improvement of strategies. This approach of learning from experiments
and pilot projects could be transferred to other cities. However, other aspects of Malmö’s strategy might not be transferable to other cities, as it has a relatively strong spatial planning system.
4.1.4 Case study: Green-grey integration in the renewal of Dugonics Square in Szeged
The second case for green-grey integration is from Szeged, Hungary and deals with green-grey
solutions to promote walking and biking in the city centre (Box 4-2).
Box 4-2: Case Szeged, Integration (IN)
Case 2: Green-grey integration in the renewal of Dugonics Square in Szeged, Hungary
In the City of Szeged, integration of grey and green
infrastructure is reflected in the everyday urban
planning practices. The Dugonics Square renewal
exemplifies the role of urban green space for
promoting walking and biking and thus increasing
the attractiveness of public space for tourists and
residents, while improving the micro-climate. The
Dugonics Square project (as part of a larger scale
Biopolis programme) aimed to enlarge the touristic
area already established in the downtown. This
included decreased traffic and promotion of
pedestrian areas, renovated open and green space
and new attractions like fountains and terraces of
cafes and restaurants.

New bicycle racks and the regenerated green spaces at
Dugonics square (credit: Luca Száraz).

The Dugonics square renewal managed to renovate and/or replace all types of utility infrastructure and
resulted in a public space renovation of such good quality that it was rewarded with a Public Space Renewal
Award of Excellence by the Hungarian Urbanistic Association and UNESCO.
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Strategy approach and implementation
Green-grey integration – as a guiding principle - in Szeged is not defined in a formal policy, but
many of its elements can be found on strategic level (by balancing between projects of green or
grey nature) and also in planning practice (day-to-day management of conflicts between green
and grey infrastructure). The Dugonics Square renewal can be considered as an example for using green space to promote a pedestrian-friendly city centre. The project also creates a pattern
on how the interests of grey infrastructure (utility pipes, needs for roads, and needs for paved
surfaces) can be coordinated with the need for higher quality green spaces.
The project aimed at creating a high quality, welcoming and attractive public space for residents
and visitors. Urban green is supposed to add values such as aesthetics and provide new places
for dwelling and events. The square contains a park which is protected by a local decree on the
protection of environmental values of local interest and was also renovated during the project.
Street trees and a water-playground have also been implemented for improving the square’s
micro-climatic conditions. To balance technical and ecological needs innovative solutions have
been applied such as pervious paved surfaces in areas that are highly frequented.
Strategic, long-term oriented planning instead of day-to-day considerations can be seen as advanced for the City of Szeged. The project also helped to implement quality standards for green
space through planting standards and also specifications for future tendering processes. For
stakeholder participation in future projects, a checklist of which stakeholders should be involved
in different planning phases has been developed.
The site design includes innovative technical measures like pervious paved surfaces that can
meet the multiple demands and high intensity of uses in dense urban areas and likewise fulfil
basic ecological functions.
The Dugonics project area encompasses several streets and squares in the area. It was planned
and realized between 2009 and 2013 and partly financed by EU funding, with a subsidy range
between 50 and 85 % depending on the type of sub-project3.
Contextual factors
The motivation behind the urban renewal project was the poor condition of the area and the
assumption that a more pedestrian friendly and more attractive inner city would attract not only
tourists but would also increase the number of inhabitants visiting the place. Integration, as a
guiding principle was not laid down in the planning documents, however the interventions that
were defined (like planting new tree lines alongside some reduced traffic streets) carried intentions towards integration. In addition to that the integration of green and grey infrastructure
was identified as a pushing need when the conflicting interests of these infrastructure developments became obvious (e.g., when the enlargement of the utility system had to be balanced with
the need for increasing the number of green elements on the square).

3

Sub-project of public interests, like the renovation of the park in the middle of the square were supported in 85% meanwhile projects implemented by private partners, like creation of new terraces had a subsidy rate of maximum 50%.
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The renewal project is in line with the city’s Integrated Urban Development Strategy and links to
other urban renewal plans and programmes. The city already started to regenerate the inner
part of Szeged from the early 1990s onwards, but accelerated the process by means of the EU’s
Structural Funds. The project and the green-grey measures contribute to the overall policy objectives of creating a high quality of life for residents and to create a pedestrian dominated city centre. Initially, it was an important objective of the renewal project to ban car traffic and create
space for bikers and pedestrians only. But due to political will, the traffic ban has been changed
to a traffic restriction in the streets neighbouring the Dugonics Square.
Actors, participation, cooperation and coalitions
The project was coordinated by the Department of Urban Planning, led by the Chief Architect.
Other municipal actors included the Departments for Urban Development and Urban Management, several committees of the City Council as well as publicly owned utility companies (such as
for Sewage but also Szeged Pólus Development Nonprofit Ltd). During the planning phase, the
interests of green spaces were represented by the Chief Architect and the chief horticultural specialist from the Department of Urban Planning. The Environmental Management of Szeged Nonprofit Ltd. implemented the green space measures and is also responsible for maintenance. The
publicly owned company in general plays an important role in promoting urban green space e.g.
in form of a tree cadastre or standards for planting areas (irrigation system and soil structure).
Internally, there has been good cooperation between different departments and also with the
publicly owned companies.
For detailed planning and implementation most tasks have been commissioned to contractors
such as a general planning company who worked in close cooperation with the municipality. The
general implementer was a public utilities company who tendered the subcontractors - such as
the Environmental Management of Szeged Nonprofit Ltd. for green space development.
The Municipality actively asked for advice, proposals and help from external actors in the planning stage. This included a collection of needs in an early phase and consultation on the plan
draft. Local needs have also been assessed via telephone survey (2/3 of the interviewed were
residents of the project area, 1/3 were residents of other areas of Szeged). An Association of the
Blind and Partially Sighted helped in developing tactile paving, and the Cyclists Sport Club of
Szeged suggested a new type of bicycle rack. The tourist office and an event company provided
expert opinions regarding the needs of tourists and what functions and elements are needed for
the event area. Further, local businesses from the project area were consulted.
To the public, the project was communicated through different channels, including local television, radio, websites and printed media. The Municipality also organised public hearings. The
participation of citizens included information and consultation. No information on the inclusiveness of participatory process has been collected.
Perceived and measured effects
The renewal project led to a slight increase in green space but it more importantly improved
green space quality (including better environmental conditions through soil improvements and a
watering system). Some green areas or elements such as the park and a tree row have been pro-
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tected, and new trees have been planted. No effects on the connectivity of the urban green structure have been mentioned.
Ecological effects include reduction of noise and improvement of air quality due to the reduction
of car traffic. More green and blue elements improve the micro-climate. Native species have been
planted to contribute to biodiversity protection but also have been selected since they are
adapted to local climatic conditions, and need fewer resources for maintenance.
The area is now popular and frequently visited by local citizens and tourists. This created economic opportunities of local businesses such as cafés with terraces (increased number and profit
of businesses). This also enabled new jobs. Further, the popularity of the area led to an increase
in housing prices. Further different events are frequently organised in the area, which became a
temporary open air exhibition/fair/concert podium of the city. Next to being a place for social
gatherings and leisure, no social effects have been described.
Institutional effects are related to rules for cooperation with external actors. To improve inclusion of external actors in future projects, a checklist was developed during the renewal project
that lists actors that should be included in different planning stages.
Monitoring is closely related to public space maintenance since the area is much frequented. The
gardeners monitor the green areas at least once a day.
Factors of success and limitations
The availability of the EU Structural Funds enabled the project realization, and thus was an important supporting factor. Further, good cooperation between different actors during the planning phase was perceived as a factor of success and enriched the projects with valuable ideas
and opinions. Green space measures have been further supported by a local politician who
helped to keep the topic on the political agenda.
However, although urban green is an important feature for increasing the attractiveness of the
area, the topic has had a low priority and funding was scarce (1-2% of the total project budget).
Since public procurement processes are based on the lowest price principle, it is challenging to
secure high quality green space measures.
In general, urban renewal projects need to meet multiple requirements and face restrictions. In
Szeged, the implementation of green elements is often limited by underground utilities since due
to the Local Building Act utilities require a paved surface, but also by other requirements such as
laws regarding disaster recovery which in some places hindered the planting of tree rows.
Potentials for improvement
The following potential for improvement of current practices have been mentioned: Inter- and
transdisciplinary cooperation could be strengthened to gain more knowledge and better understanding of different points of views. This, for example, includes more intensive cooperation with
the local university as experts on urban green space and urban climate.
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Further, the City of Szeged aims at better data availability such as a tree cadastre based on scientific parameters in cooperation with the university. Also better knowledge of planning restrictions such as maps of the underground utility networks would be supportive.
For implementation, in public procurement processes detailed specifications are required to
secure quality and avoid that the price becomes the only decisive factor.
Transferability and lessons
Green-grey integration requires holistic thinking since all kind of infrastructures are part of a
complex system and changes to one kind of infrastructure might affect others too. Complex, integrated developments require time and resources but create synergies since contracts, licensing
and permitting processes for different infrastructures can be combined. In this sense, integration
leads to lower planning and investment costs.
To consider all relevant interests, stakeholder participation is recommended already in an early
planning stage. Workshops have proved to be an efficient way to include business actors.
The densely built inner city situation exacerbated conflicts between the grey and green infrastructure needs. These conditions can also be transferred to other cities. Since, there are no particular favourable conditions that promoted green-grey integration. Thus the lesson on early
consultation, pre-defined standards and obligations that can rule the negotiation process can be
easily transferred to other cities.
4.1.5 Discussion
The cases from Szeged and Malmö exemplify green-grey integration projects with different foci:
transport and water mangement. While in Malmö green-grey integration is embedded in formal
city-wide policies, in Szeged integration thinking is applied in urban development projects. In
both cases wider benefits such as aesthetics, recreational use, biodiversity protection or business
opportunities are considered at least to some degree. These findings refute those of some studies
on grey-green infrastructure (cf. Newell et al. 2013) that demonstrate a strong focus on stormwater with only minimal attention (if any) on other functions.
In both cases, implementation of green-grey solutions occurs as a byproduct of urban development. In Malmö this is mainly limited to new, large-scale developments, while the Szeged case is
about redevelopment of a dense, heavily populated and visited downtown area. The cases
exemplify challenges and limitations such as policy and funding mechanisms, the dearth of
available (green) space, and restrictions to implement green space in densly built-up areas or on
private ground. It can be concluded, that in both cases, binding policies or instruments would be
supportive for mainstreaming green-grey integration of urban development of all kinds. Some
examples of this could be a clear mandate in building acts or funding green-grey measures
through fees to landowers that cause run-off or or other environmental impacts.
In Malmö, the green area ratio tool developed by the city of Berlin is applied and green standards
also provide incentives for developers. Such incentives have promoted the uptake of green-grey
measures in other countries such as the US through green standards for development projects
(LEED), and the provision of incentives and guidance by the Federal EPA (Copeland, 2014; Cook,
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2007). Additionally, Malmö’s pilot projects have supported awareness for green-grey measures
and their potentials and enabled continous learning and capacity buildinng. The use of flagship
projects as a test bed and a supporting factor for further adoption can also be found in other cities such as Seattle’s SEA Street Program (Pauleit et al. 2011). Last but not least, economic motivations can be found in Malmö as well as other cities across the world such as avoided costs for
renewal of grey infrastructure (Montalto et al. 2007, Pauleit et al. 2011).
Cooperation between urban planners, green space planners and grey infrastructure planners
was shown to be an important factor of success in both cases. Furthermore, the case of Szeged
highlights the broader support and more innovative solutions that can be achieved when
community groups and businesses are involved in the planning process.
In Szeged green space measures are considered of relative low priority and securing high quality
implementation is challenging due to financial restraints. Here and in many other European
cities, there seems to be a need for seminal awareness raising among decision-makers for the
multiple benefits and values provided by green spaces, especially in combination with other
urban infrastructural systems (D5.1/Davies et al. 2015). To this end, there are studies and guides
already available which focus on framing communication of the benefits of integrated grey-green
infrastructure, whether with professionals (cf. Brown et al. 2013, Cettner et al. 2014) or citizens
(cf. Baptiste et al. 2015, Green et al. 2012).
A general challenge to wider consideration and implementation of integrated systems is sound
evidence and technical assistance. While Malmö follows a learning-by-doing, project-based approach, not all municipalities might have the capacity for doing so and would need more certainty that green-grey solutions will function as expected.
4.2

UGI principle Connectivity– creating green infrastructure networks

4.2.1 Scientific background
In the GREEN SURGE project, the creation and
restoration of connections is a key characteristic
to support ecosystem values and functions and to
provide social values of urban green spaces
(D5.1/Davies et al. 2015). Connectivity is not a
simple measure of spatial interlinkage of green
spaces since it contains both structural and functional connectivity.

Green Infrastructure is: “providing

an interconnected system of
green spaces that benefit people,
wildlife and the economy.”
(McMahon & Benedict, 2002)

The idea of landscape connectivity very much
originates in concepts of landscape ecology and the “knowledge about interrelations between
landscape structure and organism movement” (Merriam 1984). Particularly in landscape conservation planning it plays a central role to counter the effects of fragmentation of habitats (c.f.,
Jongman et al. 2004; Fazey et al. 2005, Crooks & Sanjayan 2006). Based on the patch-corridormatrix model (c.f., Forman & Godron 1986, Forman 1995, Turner et al. 2001), corridors (e.g.,
along rivers) and stepping stones (e.g., habitat patches) are considered as essential structural
elements supporting connectivity. Nevertheless, it is widely understood that connectivity can
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refer to the entire landscape matrix, thus defining landscape connectivity as “the degree to which
the landscape facilitates or impedes movement among resource patches” (Taylor et al. 2006).
Numerous quantitative approaches have been developed to measure and map connectivity (e.g.
Keitt et al. 1997, Tischendorf & Fahrig 2000, Calabrese & Fagan 2004, Bélisle 2003, Fischer &
Lindenmayer 2007, Rayfield et al. 2011). An overview of the wide range and variety of connectivity indices is given by Gustafson (1998), Goodwin (2003) and Kindlmann & Burel (2008).
Although the term ‘landscape connectivity’ is used very differently in literature, often with vague
or even missing definitions, we prefer to distinguish between the structural and functional dimension of landscape connectivity, according to Baudry & Merriam (1988). Common approaches
emphasize the structural dimension, primarily describing the spatial structure of landscapes and
their physical relationships. Baudry & Merriam (1988) talk about “connectedness” rather than
“connectivity”, because of missing behavioural attributes. Functional landscape connectivity instead includes a behavioural response of objects to the landscape structure. In particular, when
considering organisms (wildlife or human) it becomes obvious that connectivity cannot be limited to the structural dimension but depends on various factors, such as (habitat) preference,
(dispersal) abilities, (movement) behaviour or adaptation capabilities in response to changes.
Hence, Taylor et al. (2006) emphasize that limiting landscape connectivity to the structural dimension only may lead to inappropriate planning strategies.
However, appropriately measuring connectivity of urban green spaces needs to be based on an
object (c.f. Tischendorf & Fahrig 2000). Recent studies about GI planning for connectivity primarily emphasize the ecological context based on wildlife (e.g., Mubareka et al. 2013, Liquete et
al. 2015, Maes et al. 2015, Snäll et al. 2016). A similar focus is found in the context of urban green
space planning (e.g., Rudd et al. 2002, Bierwagen 2005, Bryant 2006, Parker et al. 2008, Kong et
al. 2010, Oh et al. 2011). Nevertheless, there are other examples stressing the connectivity issue
of green spaces in the context of human movement and its social relevance. The concept of
greenway development, for instance, is offering various ideas and frameworks for strategic network planning while connecting green spaces for multiple human benefits (e.g. Little 1990, Bischoff 1995, Ahern 2002, Fabos 2004, Bryant 2006). According to Ahern (2002), one key characteristic of the greenway concept is the linkage of multiple scale levels causing synergies due to
these linkages. A typology of Fabos (2004) categorizes recreational greenways, often based on
natural corridors that pass over relatively long distances and diverse and visually significant
landscapes with scenic quality (c.f. Kent & Elliott 1995). According to Lee (1999), green spaces
may even affect people living distant to places because of their visual influence (i.e., connectivity). Shafer et al. (2000) point out positive effects that go beyond the connectivity between green
spaces themselves, but take into account the connectivity between green spaces and everyday
places, influencing neighbour and friendship relations. These examples again underpin the need
to consider functional connectivity as mentioned above.
Besides the importance for wildlife and human movement, i.e. ecological and social connectivity,
GI can be also related to abiotic flows, like energy, water and air. As early as 1991, Platt (1991)
was already accounting for water resource protection and flood hazard management, climatic
functions, like cooling and pollution abatement, besides the typical functions of greenways such
as biodiversity and recreation. These aspects gain increased attention in particular in relation to

ADVANCED URBAN GREEN INFRASTRUCTURE PLANNING AND IMPLEMENTATION • WP5 • Page 42

the mitigation of climate change in urban areas (e.g., Sun & Chen 2012, Gago et al. 2013). For
example, Scherer et al. (1999), define seven different ventilation classes describing “characteristic combinations of climatic factors controlling local and regional wind fields and vertical air
mass exchange processes, resulting in typical and distinctive ventilation conditions.” Cheng et al.
(2015) show that interconnected green coverage will enhance cooling effects of urban parks.
Akbari et al. (1992) demonstrate potentials of tree planting design to alter wind flow patterns
and advections to funnel breezes and thereby maximize natural cooling. Various studies investigate the effects of GI in street canyons on urban ventilation, cooling effects and human temperature comfort (e.g., Pugh at al. 2012, Coutts et al. 2015). A systematic review of empirical evidence
of urban green effects, like urban forests, parks, and trees, to urban areas is given by Bowler et al.
(2010). Although many studies show broad evidence, depending on characteristics of green
spaces, their size, spatial distribution patterns and interconnectedness, there are still many unknowns to draw conclusions for GI planning to maximize these benefits (cf. Zupancic et al. 2015).
Another aspect to mitigate climate change effects in regard to habitat connectivity has proven
controversial. Planning ‘migration corridors’ has emerged as a planning objective for climate
change adaptation with regard to biodiversity conservation (e.g., Opdam & Wascher 2004, Rouget et al. 2006, Hoffmann & Sgrò, 2011, Nuñez et al. 2013). This has also been postulated in the
context of GI planning (Lafortezza et al. 2013). However, Hodgson et al. (2009) argue that its
importance is overemphasized; suggesting that habitat area (size) and habitat quality (heterogeneity) are more relevant as planning strategies.
Moreover, Mitchell et al. (2013) emphasize a number of significant knowledge gaps in regard to
landscape connectivity and ecosystem services, including “a lack of multiple service studies,
which precludes identification of trade-offs between services as connectivity changes”.
To plan for connectivity of UGI the following should be considered:
1. Green space networks include physical and functional connections between different green spaces
in order to create added value from an interlinked system that individual green space components
cannot provide.
2. Green space networks can support ecological and social connectivity, with benefits for wildlife and
humans; abiotic connectivity can furthermore influence flows of energy, water and air, to minimize
risks (e.g., stormwater management and noise abatement) and to maximize benefits (e.g., human
thermal comfort).
3. Green space networks can utilise ecological, social and abiotic connectivity causing synergies and
can be 'nested' at different spatial scales – regional, city, and local.
Often, connectivity is regarded as an ecological approach aimed at the provision of habitat networks in order to promote biodiversity (Chapter 4.5). But it is also relevant for humans, their
mobility and recreational needs in urban areas. This can also be linked to issues of sustainable
transport such as cycle routes and safe routes to school (Chapter 4.1). Aiming at synergies between networks for different purposes, connectivity is closely linked to the UGI principle of multifunctionality (Chapter 4.3).
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4.2.2 Application in current urban planning
Within the GREEN SURGE project, a comparison of planning documents and planners’ perceptions from 20 European cities by Davies et al. (2015) revealed that for the principle of connectivity almost all of the local/regional plans considered added values from linking green space physically and/or functionally in their plans. It was observed that:





Connectivity was often related in terms of the classic ecological concept of core areas of
high biodiversity and/or conservation value connected by green corridors.
The majority of both comprehensive and green space plans studied stated the advantages
of physical connectivity for both social and ecological functions.
Some green space plans focused on purely ecological aspects of connectivity and others
appeared to only relate to social functions offered by connected green.
While almost all plans indicated recognition of the multifunctional potential of ecological
connectivity, recognition of added value from functional linkages was not always clear or
explicit in the excerpts obtained.

Conservation of habitats and fragmentation prevention is a common theme across the analysed
plans, but only for half of the plans it was evident that there were goals or measures to strengthen ecological networks. In these cases, consideration was primarily given to habitat development, but a few plans also focussed on areas that are not necessarily ecologically important.
In response to a questionnaire in support of a document analysis approximately 90% of respondents expressed agreement or strong agreement that green spaces are considered as part of
a larger network (e.g., green belt, corridors, habitat network). Recreation was considered by all
city officials as a goal for connectivity planning, biodiversity in all but one case, and air quality in
all but five cases. In addition climate change adaptation, ecosystem services (including stormwater retention, aesthetics and noise abatement), ecosystem functions (e.g., air exchange, water
cycle management), and transport/mobility were mentioned as connectivity goals. Results differed little among planning families; however, it is evident that the emphasis is clearly on biodiversity and ecosystem connectivity first and human centred benefits (linked to ecosystem services) second.
4.2.3 Case study: Connectivity in Milan’s Regional Ecological Network
The first case for connectivity is about the Regional Ecological Network - Rete Ecologica Regionale (RER) for the Lombardy region surrounding Milan, Italy (Box 4-3).
Strategy approach and implementation
The RER is a conceptual framework characterized by a multi-scale, integrative strategic planning
approach based on a hierarchical structure. The strategy aims at building a network of multifunctional, multiscale ecological infrastructures throughout the region of Lombardy. The role of
the RER is 1) to build main ecological corridors linking priority areas for biodiversity, 2) to
strengthen the quality of habitats and ecological value of priority areas by enhancing the effectiveness of the ecosystem functions they perform, 3) to consider multifunctionality taking into
account biodiversity while considering landscaping and recreational functions. Thus, it serves
not only to increase and protect the biodiversity of forest and urban ecosystems but to improve
the lifestyle and health of inhabitants in the urban context as well.
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Box 4-3: Case Milan, Connectivity (CON)
Case 1: Ecological connectivity in the Lombardy region of Milan, Italy
The Rete Ecologica Regionale (RER) - Regional
Ecological Network - of the Lombardy region is a
strategic framework for environmental connectivity and sustainability and a regional management tool for biodiversity conservation and the
provision of ecosystem services.
The RER was approved in 2009 by the Regional
Council and started in 2010, based on the Regional Laws 31/2008 and 12/2005 and Regional
Decree no. 10962/2009 which are considered as
the most important planning instruments at the
regional level.
The Lombardy Region’s General Directorate for
Landscape, Urban Planning, and Soil Conservation and the Agriculture Division, Department of
Agriculture are the principal authorities of the
RER responsible for comprehensive land use
planning at the regional level.

The Regional Ecological Network (RER) document shows the
structure of the Network and its elements. Each numbered
sector corresponds to a ‘fact sheet’. Legend: a) primary
regional corridors with low or moderate human impact (yellow
edging); b) primary regional corridors with high human impact
(red edging); c) primary components (light green shaded
areas); and d) secondary components (blue shaded areas).
(Picture: courtesy of the Lombardy Region).

The RER is nested in or connected to other planning instruments. In particular, the RER was integrated into the Regional Spatial Plan (PTR) with which it is mainly coordinated by technical
experts and local authorities for all its plans, policies, and objectives at various scales, serving as
a guideline and model for local, provincial, and regional planning. Since its inception in 2010 the
plan has been gradually nested from the regional to the local level, where it is currently being
incorporated into municipal planning tools, such as the Landscape Management Plan (PGT). The
RER is being constantly elaborated, i.e. updated on a continuous basis.
In regard to implementation the RER represents a shift from traditional government-driven
steering to governance with a greater role for non-state actors, in particular of the agricultural
sector, emphasizing shared responsibilities. Furthermore, the RER promotes best practice examples for implementation such as planting hedges and tree rows with particular attention to native species, riparian and roadside buffer zones, maintenance of agricultural mosaics. The strategy aims at the strong involvement of stakeholders such as NGOs and environmental groups that
participate in green projects to lower the costs of land management.
External financial resources proceeding from different funding policies and programmes (e.g.,
the Green Areas Fund [FAV] of the Lombardy Region and the Cariplo Foundation for the Mincio
Park project in Mantua) at multiple scales help to promote the RER.
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Contextual factors
The RER is intended to diminish the negative effects of urbanization. It is mandatory according
to regionals laws (31/2008 and 12/2005 and Regional Decree no. 10962/2009) and stems from
the need to create a multi-scale ecological priority infrastructure for the Lombardy region and a
regional management tool for biodiversity conservation and the provision of ecosystem services.
One important driving factor is the need for climate change adaptation, in particular to reduce
heat island effects. Watercourses (e.g., canals, rivers) are considered as an important element to
impact climate change adaptation. Hence, connectivity serves not only to increase and protect
biodiversity but also to improve the lifestyle and health of inhabitants in the urban context.
Actors, participation, cooperation and coalitions
The Lombardy Region - General Directorate for Landscape, Urban Planning, and Soil Conservation and the Agriculture Division, Department of Agriculture are the principal authorities of the
RER responsible for comprehensive land use planning at the regional level.
The development of the RER is understood as top-down with more active bottom-up participation. Important participatory elements during the development phase are information and consultation. Consulted actors were, for instance, local experts, universities and other scientific institutions.
The implementation phase, in particular, is considered as highly participatory with different elements, including information (public media, activities in schools), active involvement (public
tree planting), and strong partnerships. The strategy aims at the strong involvement of stakeholders, especially from the agricultural sector (i.e., agricultural associations). Other actors include NGOs and environmental groups that participate in green projects, as well as citizens. Public-private partnerships, such as the Lombardy Region and agricultural associations (e.g., Rural
District of Solidary Economy, DES), share the management and maintenance costs of green spaces. Thus, the RER’s participatory process involves both an interdisciplinary and transdisciplinary
team where knowledge and demands from different sectors are combined in green space planning.
Perceived and measured effects
From the institutional point of view, the RER has increased knowledge through the establishment of an information base at the municipal level. Furthermore, it built a system of procedures,
tools, and information management to support municipal activities. It served to strengthen the
conviction of insisting on policies. Tangible results of pilot projects influence authorities’ outlook, policies and plans in a proactive, positive way. In addition, the value of volunteering has
been recognized by authorities and planning instruments.
The RER has had positive physical impacts on UGI at various spatial levels – city-wide, municipal,
provincial and regional by number, size and connectivity. New green spaces, parks and ecological
corridors were built in the metropolitan region. Essentially, the RER has led to the expansion of
Milan’s green belt and has thus shaped the city. Hence, the RER is considered to increase biodiversity and the protection of other natural elements.
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From the social perspective, the RER has led to a perception and greater awareness of connectivity and its benefits on the part of citizens and other stakeholders. Although expected, so far no
economic effects of the RER have been documented in this case study. A monitoring system is in
place to assess the ecological, social and policy effects of the RER’s planning strategies.
Factors of success and limitations
The strong participatory process, the integration of the agricultural sector, and the involvement
of multiple stakeholders are considered as supporting factors for strategy development and implementation. Furthermore, nesting strategic plans operating at different spatial scales are also
considered as supporting factors, including a hierarchical planning structure, as well as a functional and established planning system. For successful GI implementation, the RER serves as a
continuous guiding instrument providing planning instruments, strategies and visions and ideas
for projects and programmes.
The scarcity of resources, in particular, is considered a limitation that slows down initiatives and
implementation. Additional causes are the time-consuming (participatory) processes as well as
complex bureaucracies. Involving different stakeholders and missing acceptance leads to controversial issues that are opposed to the strategy aims and objectives. Hence, synergies among individuals and groups are considered as essentials. Effective partnerships (e.g., municipal and provincial authorities and interregional agency; private bank, park authority and association) are
needed to successfully implement suitable practices or interventions. Furthermore, the concept
of connectivity is considered as complex, requiring expert knowledge.
Potentials for improvement
More detailed information about the necessity of measures, and knowledge of UGI benefits could
help to improve acceptance among stakeholders. Enhanced expert knowledge about connectivity
issues, including indices and simple assessment tools and about its relevance for climate change
adaptation could help to improve planning. To overcome the slow bureaucracy for approving
actions and policies, it is necessary to increase knowledge and awareness of the technical staff
and funds for managing GI, compensated in part by citizen involvement.
Transferability and lessons
Being a multi-scale tool functioning at the local to regional scale, the RER is potentially transferable to other urban areas. Its nested planning structure is a supporting factor for green space
planning strategies. The RER provides an ecosystem scenario of reference and functional linkages as guidelines for ecological connectivity. Integrating other sectors (i.e., agricultural) in plans
and policies leads to the successful implementation and management of functional ecosystems
for improved connectivity.
4.2.4 Case study: Connectivity in Berlin’s Landscape Programme
The second case for connectivity is from Germany and about Berlin’s Landscape Programme
(LaPro), that covers the whole city(-region) (Box 4-4).
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Box 4-4: Case Berlin, Connectivity (CON)
Case 2:Connectivity for biodiversity, humans and urban climate in Berlin’s Landscape Programme, Germany
Berlin's Landscape Programme (LaPro) is the most important instrument for landscape planning and vital for
the promotion of connectivity within the city's planning
system. The LaPro is binding for public authorities.
Currently the new LaPro is available in a draft format.
End of 2014 the draft was discussed with selected
stakeholders; during 2015 it was displayed publicly as
part of the public consultation process. Political decision
and publication are planned for 2016.
In its 2004 version the plan contained priority areas that
shall complement the city's green space system, which
is represented by an inner and outer park ring and two
green axes. In its update of Berlin's green space system
it used a focus area to implement priority measures
from the other LaPro thematic plans such as improving
the habitat network.

The priority areas in the General Urban Mitigation Plan
(GAK) follow Berlin’s green structure of two rings and
two axes. In these areas LaPro measures of high priority shall be implemented obtaining funds from the impact compensation regulation for urban development
(Credit: Senatsverwaltung für Stadtentwicklung und
Umwelt 2015).

Strategy approach and implementation
The LaPro is a conceptual framework, and an important strategic instrument to ensure at a citywide level that ecological concerns are incorporated into urban development. Connectivity is
rather an inclusive strategy here, that can be related to all of four thematic plans: 1) a “Habitat
network”; 2) the “Natural environment” plan including climate effects of city's green structure;
3) the “Recreation and use of green spaces” plan including a system of green corridors for humans and priority areas for the improvement of recreation; 4) the “Scenery” plan aiming at conservation and improvement of linear structures. In addition as a fifth plan, the “General Urban
Mitigation Plan” (Gesamtstädtische Ausgleichskonzeption – GAK) is an important instrument for
implementing connectivity measures based on the legally binding impact mitigation and compensation regulation under the Federal Nature Conservation Law.
The LaPro is being changed and updated irregularly. While connectivity is not a new topic but
was already included in the former versions, the objectives and planning approaches have been
revised with the new version, either based on new scientific knowledge or on changed priorities
and developments. The updated draft represents a change of paradigms from a more reactive
approach focussed on protection of sensitive and high-value green areas towards a more proactive and integrative approach. Concerning connectivity the habitat network is now based on a
scientific study and considers target species instead of the previous habitat-based approach. For
these species local experts mapped existing but also potential habitats. These include, for example, expected urban development areas for target species that are able to live in such environments. In regard to urban climate, new insights on the limitations of corridors for urban cooling
in lowlands have led to an enhanced approach that also includes priority areas for greening in
densely built-up areas in addition to the conservation of important green corridors.
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The LaPro is closely connected to other formal and informal plans and strategies. It is binding for
the public administration in land use and landscape planning on a district and local level, but it is
also a strategic basis for environmental considerations in all other spatial developments or funding programmes.
While the LaPro is a city level plan, its implementation occurs at several scales. For example, the
LaPro promotes the completion of a city-wide recreational corridor network called 20 Green
Walks, but also district connectivity projects can be found.
Contextual factors
The legal basis for the LaPro is Berlin's nature conservation law whereby it is the main city-wide
instrument for landscape planning. This law specifies the themes that need to be covered in the
LaPro such as habitat protection or identification of compensation areas. The law also requires
that the State of Berlin needs a habitat network comprising 15% of the land.
Connectivity is being understood as an important policy objective since Berlin is growing and
density/inner city development is still a political target. The main argument from the public administration has been that target values for urban green space per inhabitant cannot be fulfilled
in the densely built city centre and thus accessibility and connectivity of the urban green structure needs to be increased. Furthermore, the importance of connectivity and green corridors is
being related to urban cooling.
Actors, participation, cooperation and coalitions
The LaPro has been developed by the Landscape Planning unit of the City’s Senate Department
for Urban Development and the Environment in cooperation with department’s units such as
urban development, traffic planning, and water authorities. Besides, the LaPro integrates external knowledge of consultants and scientists, including feedback from other administrative units.
The development phase of the LaPro follows a top-down approach accompanied by a formal participatory process and other informal participatory elements, in particular information through
brochures and internet. Only selected governmental and non-governmental stakeholders were
directly consulted.
Nevertheless, the case study revealed that in particular the implementation phase enables a
broader participatory approach that takes different user interests into account, and is more inclusive towards non-governmental actors. For example, the 20 Green Walks project was based
on a significant contribution of NGOs and volunteers. Projects also demonstrate that connectivity
in the context of recreation enables coalitions and cooperation with non-governmental actors,
like NGOs (like hiking or walking associations) and private companies (for map publication).
The implementation level also reveals partly severe conflicts between objectives such as recreation and nature conservation or among different parties such as municipality and NGOs, citizens’
initiatives, or residents.
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Perceived and measured effects
Effects on other formal policies or institutions could not be detected although the experiences
from other informal planning processes lead to a general change of paradigm from a more reactive approach focussed on nature conservation and protection of sensitive areas towards a more
proactive approach.
Physically, Berlin's green structure has been continuously complemented and connectivity increased due to realization of projects and measures from the prior plans. Although competing
objectives between nature conservation and recreation can generate conflicts, experience
demonstrates that both aims can be reached. Public authorities relate positive social effects of
increased connectivity to quality of life. According to them, new corridors successfully improved
the connectivity for different kinds of people and mobility modes, and high numbers of users
prove that they are highly valued by people.
For the new LaPro itself, effects still need to be assessed at a later stage. Nevertheless, due to the
lack of resources so far no monitoring of effects is performed or planned.
Factors of success and limitations
Good cooperation between the different units within the Senate Department and the linkages
between the city's different formal and informal planning documents and projects are considered as important supporting factors by the landscape planning department head.
As legislative mandate the nature conservation law was supportive. The legally binding impact
mitigation and compensation regulation combined with strategic, proactive planning allows allocating funds from investors for implementation of connectivity measures. Further, Berlin’s historic development led to a comparably high availability of brownfields, including linear structures that enable connectivity projects within the city.
In general, city officials from the Senate Department for Urban Development and the Environment think the lack of funding in Berlin's authority is not only a hindrance but also fosters innovative ideas and cooperation with non-governmental actors. Some projects such as the 20 Green
Walks are based on a significant contribution of NGOs and volunteers.
The influence of population growth and urban development on connectivity is two-sided. On the
one hand it promotes the development of connected green structure as funds or investment into
green spaces become available via the impact compensation regulation. On the other hand urban
growth increases pressure on urban green spaces and raises conflicts between competing demands (urban development, biodiversity protection, mobility, and recreational uses).
Potentials for improvement
Projects for implementation of the connectivity strategy are often focused on recreation and mobility, while biodiversity issues could be included more strongly and fostered more proactively
according to the study researchers. Potentials are also seen for considering roads more intensively in green space planning as part of the green space network, by enriching them with green
structures such as trees or green walls.
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Regarding cooperation with non-governmental actors, the Senate Department is currently testing different collaborative approaches to overcome tensions that emerged in prior planning processes while activating a broader variety of citizens to increase the representativeness. Although
awareness about the importance of green space and recreation for health exists, cooperation
with other administrative sectors could still be strengthened to foster common goals, in particular with education and health units.
Transferability and lessons
Berlin’s aim at combining connectivity for humans, biodiversity and climate change adaptation
requires careful weighting of conflicting objectives. Although not all objectives might be realizable within the limited space of a corridor, synergies can be fostered.
Continuous development of an interconnected green structure is largely supported by the impact
mitigation and regulation and the related GAK, as part of the LaPro. This approach represents a
successful combination of a legal regulative instrument and strategic planning.
Networking abilities and good cooperation with multiple actors within and outside the administration are needed to create synergies and to compensate budget restraints and limited human
resources. Plans, projects and their implementation thus largely depend on favourable opportunities and/or the enthusiasm, willingness, and ability to seize such opportunities.
Many of these conditions might also be found in other cities, however due to its size and structure as a city state and also particular history (such as presence of civic movements including
ecological movements), Berlin has a high diversity of stakeholders that can become engaged for
connectivity plans and projects, and thus innovative approaches might be tested there more
easily. Further, within the built-up area the availability of linear structures that can be reused as
corridors is crucial. These conditions might not be transferable to already densely built-up cities.
4.2.5 Discussion
Both cases are characterised by statutory instruments, based on public sector legislation considering landscape connectivity; however the scale and objectives differ. Whereas the RER covers
the region of Lombardy with Milan at the centre and surrounding communities, the LaPro is limited to the city level of Berlin. Furthermore, the RER is an instrument primarily focusing on the
development of a network of multifunctional ecological links within the region. In contrast, the
LaPro Berlin is an instrument primarily focusing on the incorporation of ecological concerns into
urban development. Here connectivity is a strategy related to the thematic objectives of recreation or biodiversity protection. In both cases, the strategies’ aims are subject to policy objectives
such as the necessity to counter the negative effects of urbanisation or to mitigate climate change
effects in urban areas, in particular to reduce the urban heat island effect.
The RER and LaPro both have a long-term perspective. They are updated either continuously
(RER) or irregularly (LaPro), ensuring an up-to-date and relevant information base considering
recent scientific knowledge, enhanced planning methods, and new strategies. Both are implemented by means of other instruments and projects at lower spatial scales, thus containing objectives and recommendations that can be extended to other sectors. The RER aims at collaboration, including active involvement and strong partnerships, while the implementation of the
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LaPro strongly builds on legally binding impact mitigation and compensation regulation. However, examples of projects show that the connectivity objectives of the LaPro have also been implemented based on cooperation with non-governmental actors like NGOs and private companies, which suggests that collaborative approaches complement formal, top-down planning. In
both cases, participation of the broader public is considered as time- and resource-consuming,
slowing down processes, and often accompanied by controversial discussions. However, the necessity and, especially, potential for co-implementation are obvious to the administrations in
charge.
The development of both instruments lies within the responsibility of authorities concerned
with land use planning. Furthermore a clear mandate, for instance, by legislation and a defined
planning structure are in both cases strongly supportive. The RER and LaPro were both developed in cooperation at the administrative levels, consulting different departments and institutions, cross-linking objectives with their targets to achieve synergies. In both cases, strong coalitions were formed, depending on local issues (such as with agriculture in Milan, and water authorities or walking associations in Berlin).
Both cases integrate knowledge from external experts (local experts, consultants, and scientists)
and other administrative units. In particular, the intense cooperation between different departments, the integration of other sectors – agriculture in Lombardy, the Water Authorities in Berlin, as well as the involvement of multiple stakeholders should be considered as supporting factors for strategy development and implementation. In both cases awareness exists of even further potential for future cooperation notably with other sectors that are not yet involved. Differences between the RER and LaPro are revealed by the participatory approach. The consultation
of citizens has been more explicit in the RER, while the LaPro process is rather formal, actively
involving only selected stakeholders. The RER is also being developed with the support of nongovernmental stakeholders, including NGOs, environmental groups and the agricultural sector.
Population growth and urban development are considered in both cases as supportive opportunities but also as hindering factors to connectivity planning. On the one hand, they provide
means for the development of connected green structure, whilst on the other they increase pressure on urban green spaces resulting in its loss and fragmentation where development takes
place. Both instruments follow a proactive approach to strategically developing urban green
space networks, although this is rather new to the LaPro as compared to the reactive approach of
earlier versions. Perceived effects are in both cases similar. Physically, the green infrastructure
has been increased and connectivity enhanced due to the realisation of projects and strategy
measures. Although, the competing uses between nature conservation and recreation often
cause conflicts within the connectivity issue, experience appears to demonstrate that both aims
can be reached.
In Milan, knowledge gaps and uncertainties (e.g. about climate change) seem to be key arguments for developing connectivity as it keeps opportunities open for future adaptation. However,
it comes at the cost of an increased planning complexity. Plans and strategies can then be reviewed and refined in the light of new knowledge. For example, and as discussed earlier there is
controversy surrounding the planning of ‘migration corridors’ as a planning objective for climate
change adaptation with regard to biodiversity conservation. In the RER a key strategy is to allow
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the movement of species between. Depending on how the evidence develops in coming years the
RER can easily adapt to the latest research since it would not have ‘cut off’ its options. In Berlin,
the target species-based approach seems to have solved the problem of complexity. In Milan, the
knowledge gap in science of some technical staff is a limiting factor that slows down bureaucracy
for approving actions and policies. Closing this gap by providing administrations with greater
technical expertise, especially from the research sector, could help to identify transition zones
that ensure green space connectivity.
4.3 UGI principle Multifunctionality – delivery of multiple ecosystem services
4.3.1 Scientific background
Multifunctionality represents one of the
most mentioned principles of green infrastructure planning (Kambites and Owen
How to mediate “between the dif2006; Pauleit et al. 2011). In the GREEN
ferent and potentially conflicting
SURGE project multifunctionality represents
demands of multifunctionality is a
the ability of UGI to provide several ecological, socio-cultural, and economic benefits
major challenge for green
concurrently. These functions, goods and
infrastructure planning”.
services should be explicitly considered
(Madureira and Andresen 2013)
instead of being a product of chance. While
green infrastructure literature originally
discussed the ability of green infrastructure
to deliver different social, ecological and economic functions, lately the focus shifted to the delivery of ecosystem services (ESS) and both terms are used interchangeably (Hansen and Pauleit
2014).
UGI planning aims at intertwining or combining different functions to enhance the capacity of
urban green space to deliver benefits for humans (based on Kambites and Owen 2006; Ahern
2011; Pauleit et al. 2011; Madureira and Andresen 2013). Multifunctionality has a functional
(interaction between functions and services) but also a spatial and temporal dimension (where
and when through time; Lafortezza et al, 2013; Roe and Mell 2013). Multifunctionality can be
considered for individual sites and green corridors but in general, UGI planning aims at creating
a multifunctional network (Natural England 2009).
However, taking multifunctionality as a granted outcome instead of actively integrating multifunctionality principles in planning and design of UGI might lead to sub-optimal outcomes and
trade-offs between functions and services (Sussams et al. 2015). Multifunctionality should also
not be understood only in a quantitative sense of “the more functions the better” (Roe and Mell
2013). Potential conflicts and trade-offs between different ESS as well as the capacity of different
ecosystems, respectively UGI elements must be considered (Madureira and Andresen 2013). For
instance, conflicts can occur between intensive recreation and the protection of sensitive species
from disturbance (Pauleit et al. 2011). To avoid these potential pitfalls, an understanding of i)
how UGI can deliver individual benefits and ii) interrelations, synergies and trade-offs between
these benefits is needed (Sussams et al. 2015). Further, if multifunctionality was to be considered as detached from social questions of demand and access to those benefits, UGI planning
might unintendedly increase injustice by fostering services only relevant or accessible for certain
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groups of society (Rodriguez et al. 2006). Overall, a holistic and integrated assessment of UGI is
required, including potential or existing services and the demand for them (Madureira and Andresen 2013; Hansen and Pauleit 2014).
To plan for multifunctionality the following should be considered:
1. Multifunctionality aims at securing and increasing the multiple ecological, socio-cultural, and
economic benefits of UGI – or in other words the provision of ecosystem services, while avoiding
conflicts and trade-offs.
2. Multifunctionality includes a spatial and temporal dimension and considers the capacity of different ecosystems or UGI elements to provide services.
3. Multifunctionality targets the social questions of demand for and access to UGI and its benefits.
Objective No. 3 is linked to the concept of “Social cohesion” and questions of access will be discussed in Chapter 4.8. For the promotion of individual services such as storm water management
see “Integration” in Chapter 4.1. Multifunctionality is further closely linked to “Connectivity”
(Chapter 4.2) which aims at increasing benefits by interlinking urban green space
Tools and methods
While multifunctionality is often mentioned as a UGI principle in the green infrastructure literature, descriptions remain general and tools and methods applicable in practice are still to be
developed (Hansen and Pauleit 2014; Demuzere et al. 2014). In contrast, for the ecosystem services (ESS) concept a plethora of approaches is being developed and tested (Seppelt et al. 2011;
Haase et al. 2014); so they can only be mentioned in an exemplary way. These include conceptual
approaches such as categorizations of services, such as Provisioning services, Regulating services, Habitat services and Cultural services and related sub-categories (based on TEEB, Kumar
2010), which represent the ecological, socio-cultural, and economic dimensions of multifunctionality, but also conceptual frameworks to utilise the ESS approach (e.g., Fisher et al. 2009;
Syrbe and Walz 2012; Bastian et al. 2013).
Further, assessments based on land use or land cover (e.g., Burkhard et al. 2012; Haase et al.
2012, Kroll et al. 2012), and lists of possible indicators (for urban areas: Gomez-Baggethun and
Barton 2013) are available. Lovell and Taylor (2013) developed a “Multifunctional Landscape
Assessment Tool” for ESS assessments of small-scale landscape features such as lawns, community gardens, or playgrounds in a park. ESS are also assessed in economic values such as Total
Economic Value approaches (Gomez-Baggethun et al. 2010); computer-aided tools include InVEST or i-Tree. Next to expert-based ESS assessments, other scholars aim at actively including
stakeholders to derive demands and include stakeholders in decision-making (e.g., Diaz et al.
2011; Sanon et al. 2012; Grêt-Regamey et al. 2013).
While a variety of approaches is available and are partly already applied in practice (Ruckelshaus et al. 2015), from a scientific point of view there is still a need for more knowledge on adequate indicators for ESS assessments (Busch et al. 2012; Bastian et al. 2013).
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4.3.2 Application in current urban green space planning
Within the GREEN SURGE project, a comparison of planning documents and planner’s perception
from 20 European cities by Davies et al. (2015) revealed that in most comprehensive and green
space plans, several ecological and social functions or services of urban green space are considered (which usually means rather mentioned than systematically assessed). In some cities also
economic functions are taken into account. However, increasing multifunctionality is rarely mentioned as an explicit aim in green space planning.
In regard to ESS, similarities between the concept and approaches found in planning practice, e.g.
representation of different ESS such as regulating or provisioning ones, can be detected but currently the concept is only rarely explicitly mentioned, although interviewed planners and other
stakeholders often express familiarity with the concept (D5.1/Davies et al. 2015; Hansen et al.
2015; Kabisch 2015; Piwowarczyk et al. 2013).
For Europe, the Green Infrastructure and Biodiversity Plan 2020 from Barcelona is one example
of a green infrastructure plan that adopted a pronounced ESS approach and used it to communicate values provided by different green space types within the city. Further, the Mersey Forest
(RICS 2011) developed a city-wide to map functions of GI elements and create multifunctionality
maps (applied for Liverpool), which has since been applied to a number of other urban centres
(such as Wyre, Stockport and Newcastle under Lyme). Further approaches with green space
standards such as the Green Flag Ward can be considered as contributing to the consideration of
multiple UGI benefits. However, overall there seems to be uncertainty about how to actively plan
for multifunctionality of green infrastructure and synergies between UGI benefits (Sussams et al.
2015).
4.3.3 Case study: Multifunctionality in Edinburgh’s Open Space Strategy (OSS)
The first case study on multifunctionality from Edinburgh, UK is about a city wide green space
strategy, including audit, standards and action plan, the latter implemented on neighbourhood
level (Box 4-5).
Strategy approach and implementation
The Open Space Strategy (OSS) was developed to enhance traditional green space planning approaches, since it includes quality and accessibility indicators, in addition to the quantity indicators of former planning approaches. The quality of green spaces is assessed using the audit,
which provides criteria to measure different green space benefits. These criteria cover the quality from a human user perspective (access and appearance) as well as biodiversity (diversity of
habitats and connectivity). In addition, the suitability for green space uses that need facilities
(e.g., informal ball games, or dog exercise) is recorded and the appropriateness for others uses
such as cycling or picnic is assessed in relation to the context (i.e. size, location, adjacent use),
and contributes to the overall quality score. The implementation mechanism encompasses
twelve Neighbourhood Action Plans (NAPs).
The OSS will be reviewed and updated every five years in order to keep up-to-date with ongoing
developments and priorities in the city. An updated version is planned for 2016.
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Box 4-5: Case Edinburgh, Multifunctionality (MF)
Case 1: Multifunctionality in Edinburgh’s Open Space Strategy (OSS)
The Edinburgh Open Space Strategy (OSS) is a plan of the City of Edinburgh Council (CEC) and aims at the
provision of multifunctional green spaces that deliver both ecological and social benefits. The OSS covers all
green and open space within urban areas of Edinburgh and its western settlements, both Council and nonCouncil owned, except private and shared residential gardens and agricultural land.
The OSS comprises three core components: the audit, the standards, and action plans. The audit took place
in the years 2008-9, classifying all significant open spaces of 500 square meters and larger, providing basic
information about quantity and quality of different types of open space. Together, the audit and the standards ensure the delivery of multifunctional green spaces providing both ecological and social functions. Furthermore the OSS supports strategic priorities of the council like promoting healthy lifestyles as well as mitigating and adapting to climate change. Along with the OSS, twelve neighbourhood action plans were introduced to improve green and open space provision across the city.
The OSS is currently being reviewed, and planned to be updated every five years.

Local green space standard analysis from 2010. Spaces in green met the standards; those in red are below them
(Credit: Image courtesy of the City of Edinburgh Council, 2010: page 16f.)

Contextual factors
Strategy preparation was driven by Scottish Planning Policy (Planning Advice Note 65), and its
development was led by the city council. A local driving factor for the OSS was urban growth.
Housing developers demanded a fair, clear, and consistent approach to open space provision. For
negotiating with developers about their contribution to green space quality and quantity in the
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course of housing developments, the open space standards, strategy, analysis and related maps
have been essential.
The strategy is contributing to various local plans, in particular the city’s planning strategy called
Local Development Plan, and is considered as guidance for decision making around protecting
open space from development.
Actors, participation, cooperation and coalitions
The strategy development and implementation is led by the City of Edinburgh Council’s (CEC)
Planning Department. The Planning Department cooperated with other council departments
such as Parks and Green spaces. Furthermore several departments and units were part of a
steering group, including Neighbourhood Teams
For external participation, the CEC put emphasis on an inclusive approach, involving the public
and stakeholders as much as possible during consultation: "The preparation of the audit was
hugely consulted on. We went to farmers markets, gala days, community councils, neighbourhood teams meetings, and we had our own events [...] We also usually go to places like the library, put up posters and stands or maybe even go there for a day. We go to other public places
like shopping centres” [interviewed Council staff]. In addition, CEC also contacted stakeholder
groups via mail: "We have a community consultation database we keep, they range from landowners to property and business owners to youth groups to the elderly to environmental groups
and conservation groups, so there is a huge range of people that we have on our database that
we would always reach out to. So whenever we do a city-wide consultation, we send out literally
thousands of emails, letters inviting people to come back to us" [interviewed Council staff].
Citizens have been consulted in two questionnaire surveys. The first of these surveys served to
measure public perceptions and use of Edinburgh's green spaces. A total of 670 respondents
completed this survey, mainly at consultation events or online. The second survey was undertaken to measure how children and young people use outdoor play areas. Children and young
people were invited to participate at schools and clubs, as well as parents in other organisations
across Edinburgh. A total of 464 completed play surveys were returned.
The action plans have been communicated to the relevant teams with operational staff within
the council, including other administrative units on the neighbourhood level, as well as the general public. The website of the CEC was used as primary communication channel.
Perceived and measured effects
Perceived institutional effects include improved cooperation between the Planning Department
and, for example, Parks and Green Spaces. This has improved partnership working and more
strategic investment in parks and green spaces. Improved knowledge of the open space resource
and any deficiencies in the city is supposed to lead to more efficiency, in particular costefficiency, and effectiveness of green space measures.
Examples such as the proposals for Little France Park in Craigmillar that will be multi-use, offer
high visual amenity and act as a green, accessible link show that the strategy is successful in
promoting the development of new multifunctional green space at strategic locations.

ADVANCED URBAN GREEN INFRASTRUCTURE PLANNING AND IMPLEMENTATION • WP5 • Page 57

Other ecological, social or economic effects could not yet be described; measured effects will only
be revealed after the second audit will be completed as part of the 2016 Open Space Strategy
since the first audit acted as a baseline measure.
Factors of success and limitations
Having a clear mandate provided by national planning policy has been an important factor in
supporting the process of OSS development. Furthermore, three factors have been identified that
contributed to the success of the OSS: a) extensive consultation, b) audit surveying, and c) a collaborative approach to plan development.
Consultation of citizens and stakeholders helped to improve green space standards by better
taking the demands of multiple users into account. The audit questionnaire and surveys helped
to improve understanding of open space use, the outcomes of which were used to inform the OSS
standards. The collaboration of the Planning Department with other departments and neighbourhood teams in preparing the audit, strategy and action plans was identified as an important
success factor. As a result, the plan informs actions across different departments and has improved strategic investment in green spaces. Besides the collaboration between planners, external partners were considered as vital in providing resources for plan implementation.
Some limitations were identified regarding the methodology of the audit, mainly concerning the
limited range of value categories. For instance, the fact that the maps distinguish just two levels
of green space quality (good and deprived) limits the informative value and does not represent
the real variation in quality across the city.
Potentials for improvement
According to the interviewees, engaging more external partners in providing resources and financing could help to improve plan implementation. CEC also expressed an interest in showcasing the links between open space characteristics and health statistics to analyse relations of
green space with health and well-being in the city as part of future plan development.
Transferability and lessons
According to the case study researcher, the OSS is transferable to other cities. However, significant resources are required. Carrying out the open space audit is one of the most timeconsuming aspects of plan preparation. If green space audits are already routinely being done,
the time requirements associated with plan preparation are likely to be much lower. As noted
previously, there were important national policy drivers for Edinburgh to prepare its OSS that
justified resourcing of the plan.
4.3.4 Case study: Multifunctionality in green space restoration in Gellerup, Aarhus
The second case study on multifunctionality from Aarhus, Denmark is about green space restoration in a large urban renewal project in Gellerup (Box 4-6).
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Box 4-6: Case Aarhus, Multifunctionality (MF)
Case 2: Multifunctionality in green space restoration in Gellerup, Aarhus, Denmark
In 2007 the municipality of Aarhus decided to develop a new masterplan that should transform the Gellerup area, Denmark’s largest social housing area
from a socially disadvantaged housing estate into an
attractive urban area. The masterplan subtitled
“New multifunctional urban district in Aarhus” (Aarhus Municipality, 2011) should radically transform
the Gellerup area from a monofunctional housing
estate with high unemployment, high crime rates,
and problems with perceived safety into a multifunctional urban district with new residences, institutions and workplaces.

Visualisation of an edible park with fruit trees (cherries)
and places for recreational activities and urban gardening
to provide green meeting places and to improve social cohesion of the area (Credit: SLA Architects 2014, p. 23).

Large scale green space restoration is an important part of the project, and hence, the overall approach of
increasing urban multifunctionality is directly linked to restoring green space functions and place-making.
The green structure plan focuses on changes of the inner green park mainly in order to increase perceived
safety but also to include new attractive recreational facilities, to improve biodiversity, to climate change
adaption by Water Sensitive Urban Design, and to increase connectivity in terms of linking the new park to
the existing green structure of the city. For doing so, multifunctionality was already assessed in the planning
process.

Strategy approach and implementation
In the case of urban renewal of the Gellerup settlement in Aarhus, multifunctionality of urban
green spaces was considered to contribute to the attractiveness of the area and thus for having
the potential to improve the social conditions. The main rationale is that public green space can
provide multiple benefits for the local population which in the end can make the area more attractive for visitors and newcomers, while minimizing the process of inhabitants moving out
when they can effort it.
The renewal process follows a traditional Danish top-down municipal planning with participatory elements. Citizen participation helped to identify demands and define the range of social
functions the renewed green space is supposed to provide. Further, an existing approach for assessing sustainability had been applied to illustrate the multifunctionality of different green
space elements (social, ecological, and economic functions). Compared to traditional Danish
green space plans, this was considered as innovative approach of a multifunctional inventory.
The new green space is designed as a coherent, easily accessible space but with elements or sites
for specific functions (such lowland with small ponds and meadows of high-growing grasses as
habitats for species but also for nature experience and as sink and drainage for stormwater).
The urban renewal project is currently carried out and supposed to be finished by 2027, with the
green space restoration to be implemented by 2017. The financial resources include public (national and local) funding as well as funding through private actors such as the Gellerup housing
association and a private foundation.
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Contextual factors
In Aarhus, multifunctionality is considered in a variety of plans (e.g., combing social and nature
values in forest and park planning) but is not an explicit city-wide policy. The consideration of
multifunctionality of green spaces is driven by urban growth and the policy goal of densification
which increases pressure on urban green space and further requires sufficient quality of remaining urban green. Further, the policy of Aarhus as a liveable city contributed to consideration of
multifunctionality in terms of the potential of urban green space to deliver multiple benefits.
While in Gellerup initially the green space restoration was focused on social aspects such as perceived safety, climate change as a topic dominant in urban planning discourses influenced the
project. Also extreme local events (cloudburst and flooding) promoted multifunctional thinking
towards integrating climate change adaptation as well as biodiversity measures.
The Gellerup renewal is a standalone project with the green space restoration as one element.
However, the green space project is linked to the Aarhus’ green structure planning since the new
park shall connect to the city’s green and blue wedges.
Actors, participation, cooperation and coalitions
Next to city officials and municipal politicians, the planning process included the participation of
external experts such as planners and (landscape) architects which, for example, developed the
design proposals for green space restoration. Further Gellerup’s housing association as well as
local residents and organizations participated.
Due to Danish laws on public housing, members of the housing units have to agree upon planning decisions, which gave the residents relatively large influence. For the green space restoration project citizens have been consulted in four workshops; further user-based information was
considered in the design competition (e.g., interviews with users). The inclusion of several different social groups and ethnic minorities had been challenging but some successful approaches
had been found (Chapter 4.4.3).
Perceived and measured effects
The park is mainly supposed to improve the local social situation, contribute to quality of life,
and increase the feeling of safety and social cohesion. From an economic perspective, the provision of jobs in the renewed area is considered to significantly improve the socio-economic situation. Further, the park is supposed to increase biodiversity and to contribute to climate change
adaptation through water sensitive urban design and habitat provision. The park contributes to
the city’s green structure by closing a missing link to a green and a blue wedge.
No institutional effects have been determined. However, since the park is not realized the described ones are only expected effects. While each park element has been assessed regarding
sustainability factors, this is only based on assumptions and not a measurement of effects.
Factors of success and limitations
The need to renew a large socially and physically degraded housing estate and to change it into a
safe and attractive urban area was a driver for the green space restoration and consideration of
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multiple green space functions. The goal of increasing perceived safety dominated, and hindered
multifunctional thinking in green space renewal from the beginning. However, despite dominating planning issues, multifunctional thinking can still be applied by aiming at synergies with other important planning objectives such as climate change adaptation.
The multifunctional strategy was supported by the collaboration between the local housing association and municipality as well as inputs from local residents and experts. A substantial participation of local users and residents helped to identify demands and increased awareness for
green space multifunctionality. However, some groups of residents and especially some ethnic
groups are underrepresented in the participation process and few engaged member of the local
community had relative large influence.
Potentials for improvement
Planner from Aarhus noted a need for more explicit focus on multifunctionality as a planning
objective. It was also noted that multifunctionality approaches in general are hindered by silothinking and the separation of professional disciplines in different sectors, which also was the
case to some extent in Aarhus.
Interviewees further mentioned a need for more knowledge on tools and methods for the consideration of multifunctionality in planning. It was suggested that workshops with participants
from different departments could help to exchange knowledge and become familiar with tools
multifunctionality in planning.
Transferability and lessons
The case of the Gellerup, green space restoration project demonstrates how multifunctional
thinking is integrated in the planning process and in the final plan. The case is not to be perceived as a prime multifunctionality case in terms of focus and aim, but rather as an example of
how multifunctional thinking is applied in a real planning case. However, a rather innovative
approach of multifunctionality inventory was applied in the project in terms of the sustainability
diagramming of multiple green space functions. Local user involvement in the project and inputs
from experts, planners and architects might have contributed to the integration of multifunctionality in the final plan. Specific Danish conditions in terms of the Danish law on right for residents in public housing has caused a rather high level of local residents participation in the project compare to many other green space restoration projects in Denmark and Europe which
might limit the transferability of the project.
4.3.5 Discussion
Different functions or services of urban green spaces are taken into account in both of the case
study cites. For instance, in Aarhus, some multifunctional park elements have been described
such as lowlands that retain stormwater, provide habitats and enable nature experiences. Urban
growth facilitated “multifunctionality thinking” since it has increased awareness of the need to
secure and improve green space quality in a dense urban structure to meet multiple demands in
both cases. In Aarhus, planning for climate change is a political priority. This fostered the inclusion of ecological functions, including biodiversity, in an urban redevelopment process, which
had hitherto been focused on social issues.
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In both cases, demands for green space functions and benefits have been considered through
citizen participation. In the case of Gellerup, local citizens have been consulted and influenced
which services are supposed to be delivered by the new park. In Edinburgh, two audits have
been undertaken and influenced green space standards. Access was another important issue in
both cases. In the case of Gellerup, measures to increase perceived safety and attractiveness
were introduced to improve accessibility for residents and visitors alike. In Edinburgh, the OSS
aims to improve accessibility of green spaces to all citizens.
However, actively increasing multifunctionality, and aiming at optimizing synergies between
different functions or services, which has been described as important features of multifunctionality planning (Chapter 4.3.1), appears less prominent in both cases. The evidence also suggested
that the spatial or temporal dimension of services, or the capacity of a certain UGI element to
deliver services, was not always taken into account. In the case of Edinburgh, the green space
score was a function of its quality; the appropriateness of uses captured by this measure provides some indication of the capacity of a green space to provide multiple functions and services.
Both cases apply a systematic methodology to assess multifunctionality; in Edinburgh by scoring
several criteria to capture, for example, use, access, and biodiversity, and in Aarhus, a sustainability assessment was undertaken to describe the social, ecological, and economic functions of
the new park. Compared to the limited application of multifunctionality strategies in current
European green space planning, these approaches appear quite advanced. However, compared
to tools that assess ESS quantity and/or monetise – often including GIS – there is potential to add
more layers of information and develop more fine-grained results in both cases, e.g. in the form
of multifunctionality maps. In Aarhus, interviewees mentioned a need for more knowledge on
tools and methods to consider multifunctionality, which is line with findings from the literature.
However, the absence of computer-aided ESS assessment tools in strategic planning or development projects does not mean that such approaches are not applied within a city. In Edinburgh,
for example, an i-Tree tool study that assessed the ESS values was undertaken to measure the
monetary value, of the city’s trees (Hutchings et al. 2012).
In Aarhus, planners noted that more knowledge on tools and methods for multifunctionality in
planning would be supportive and that more cooperation between departments would be needed in order to more actively plan for multifunctional green spaces. Collaboration between municipal departments and with neighbourhood teams has been an important factor of success in Edinburgh, and helped to more strategically and efficiently invest in the city’s green spaces since
different departments base their decisions on the same standards and audit. Furthermore, Edinburgh’s planner sought for cooperation with external actors in order to gain support for investments in urban green spaces. Interviewees also noted interest in including health data in open
space planning which represents a consideration of more green space functions and services
related to health and well-being than currently. Thus, multifunctionality planning is on the one
hand linked to a broad scope of functions and services that, for instance, could be considered in
tools for ecosystem services assessments. On the other hand it is linked to cooperation of a broad
variety of actors that are responsible for providing these functions and services within a city, for
instance, departments and non-governmental organizations dealing with recreation, children
and youth, health of citizens, stormwater management or climate change adaptation, and biodiversity.
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4.4 UGI principle Social inclusion – planning processes open to all
4.4.1 Scientific background
Social Inclusion in general refers to
the involvement of a wide range of
social groups, also vulnerable ones
Socially inclusive planning relates to a
that can easily be excluded, to differplanning process that is open to all
ent spheres of life, including political
and incorporates the knowledge and
decision-making, by improving the
accessibility to public and private serneeds of diverse parties.
vices. In the GREEN SURGE project
with regard to UGI planning, the principle of socially inclusive planning
relates to a planning process that is open to all and incorporates the knowledge and needs of
diverse parties (D5.1/Davies et al. 2015). Socially inclusive planning is concerned particularly
with equity and pays increased attention to those groups that have the most difficulties to access
information and articulate their interests, such as extremely poor, homeless, unemployed, migrant, or ethnic minority.
As citizen participation plays a crucial role to ensure social inclusion in UGI planning, it is important to consider different forms of participation. According to the “Ladder of citizen participation” (Arnstein 1969) there are 8 approaches to citizen participation, ranging from manipulation
to citizen control, visualized as rungs of the ladder from less to more participation. Leaving the
first two out of consideration, as these are about spreading information without providing the
possibility of giving any feedback, real interaction between the partners starts at the third rung.
The next three rungs, informing, consultation, and placation refer to cases where the citizens
have the right to express ideas, but the decision is up to the public actor. The most developed
stages of citizens’ participation are those upper rungs where co-planning results in co-decision
and co-implementation (partnership, delegated power, citizen control).
It is important to recognize that social inclusion is not an automatic consequence of participative
planning: „extending participation can mean more power for those already in advantaged positions“ (Baker-Eckerberg 2008:77, see also Tosics 2015), which can easily lead to the exclusion of
the less powerful strata of society. Thus, allowing for and considering bottom-up ideas in the
participation process is only a first step towards more socially inclusive planning, but is not the
most what planning and planners can do to enhance the inclusive/social character of the process. In the last decades more radical approaches to citizen participation have been formulated,
summarized by Bratt-Reardon (2013:359) in the following way:


„Advocacy planning attempted to provide residents with opportunities to enter into negotiations with public officials and private developers. Paul Davidoff (1965) offered that
planners neither can, nor should, be value-neutral technocrats whose role is to carry out
the plans of those in power. Instead, the role of the planner is to assist multiple interests,
with a particular focus on the poor and minority concerns, to argue their alternative proposals.“
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„Empowerment planning … seeks to enhance the capacity of community organizations to
influence the investment decisions … this is accomplished through an approach that integrates the core concepts of participatory action research, direct action organizing, and
popular education into a powerful social change process (Reardon 2000).“
„Equity planning is essentially synonymous with the practice of progressive community
planning, except that it refers to planners working inside government who use their
skills to influence opinion, mobilize underrepresented constituencies, and advance and
perhaps implement policies and programs that redistribute public and private resources
to the poor and working class (Metzger 1996).“

It is important to note that assuring the participation of disadvantaged groups is not easy, not
even in the most collaborative and collegiate types of planning. “Participation is time-consuming
and … considerable efforts are needed to involve marginalized groups … unless a definite political commitment to working with the powerless is part of the process, those who are relatively
inaccessible, unorganized and fragmented can easily be left out” (Cornwall-Jewkes 1995:1673).
The UGI planning principle of social inclusion builds on three main objectives:
1. Social inclusion aims at enabling all social groups to participate in the process of UGI planning,
while putting a special emphasis on the most vulnerable ones.
2. Social inclusion aims not only to assist discovering the interest of different stakeholders but also to
balance them.
3. Social inclusion in UGI planning aims to reach – as a result – a higher level of equal access to green
space services.
Social inclusion is related to social cohesion (Chapter 4.8) but is not the same. The latter involves
the outcome of UGI planning/development with regards to its social effects on increasing and
strengthening social interaction through, e.g., providing attractive public places for gatherings or
casual encounters. Social cohesion in general is the capacity of the society to ensure the welfare
of all parts of society, regardless of planning. Socially inclusive UGI planning can help to foster
social cohesion and also to take questions of equal access to UGI and user needs into account
(Chapter 4.3).
4.4.2 Application in current urban green planning
Citizen participation in UGI planning is widely implemented in European countries as the previous GREEN SURGE research has proved (D5.1/Davies et al. 2015). Approximately half of the analysed planning strategies for 20 European countries included consultation processes with neighbourhood associations, community groups and/or citizens directly.
It also became obvious that across Europe certain aspects of UGI planning are subject to public
consultation dictated by laws or regulations. However, these consultations often are more output
oriented (focusing on the efforts to reach out to the different stakeholder groups) than outcome
oriented (to ensure that the different groups are actually contacted and their ideas are taken into
account). In most countries in Europe the guidelines imposed by the state encourage consultation and the involvement of stakeholder groups into the planning process only in the weaker,
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output oriented form (see e.g., Rauschmeier et al. 2009 and several critical writings of Erik
Swyngedouw). In most of the analysed cities, a need to increase social inclusion was perceived.
In an analysis of 40 European cities (Baker-Eckerberg 2008) it has been shown that local authorities are important for enhancing the social aspect of sustainable development: „… those cases
showing clear evidence of sustainable development policy capacity are also those with evidence
of sustainable development capacity-building initiatives and approaches, aimed at making civil
society aware of the progress and policies that are being implemented“ (ibid.:88). To achieve the
best results there is a need for „… a local government with high … level of capacity to act for sustainable development working together with a civil society that is not only permitted to participate but which also has a fairly high level of capacity to act“ (ibid.:91).
Participation might change the original planning ideas, also regarding their social inclusion aspects: „… the procedures of public participation, the functioning of pressure groups and lobbying
might lead to bottom-up resistance against planned public policies or to pushing through some
changes against the will of politicians and planning procedures“(Tosics 2013:399).
4.4.3 Case study: Socially inclusive urban regeneration in Aarhus
The first case for social inclusion is from Aarhus, Denmark, which has a long history of socially
inclusive urban planning (Box 4-7).
Box 4-7: Case Aarhus, Social Inclusion (SI)
Case 1: Socially inclusive urban regeneration in Aarhus, Denmark
Gellerup is the largest social housing area in Denmark, built in 1968-72, comprising of 2,400 apartments in 30 tower blocks (approx. 7000 residents by
January 2013). Since the 2000s Gellerup has been
classified as a ‘ghetto’ due to the high share of residents from none-western countries, unemployment,
numbers of convicted, low education and income
levels. In 2013, 78.6% of the citizens came from of
none-western countries; this figure is 11% for the
rest of Aarhus. 23% of the apartments were unlet in
2006.

The design of the original housing blocks illustrates clearly
why changes are needed in order to create a more human
friendly design and environment (Credit: O. H. Caspersen).

Local conditions create barriers for social inclusion in the planning process. Among the migrant groups there
are large differences in the tradition for involvement in democratic processes of this kind; several of the
ethnic minorities do not participate in elections or in the planning process, either. A variety of participation
schemes was tested including traditional public hearings, participatory workshops (in different language
groups) and field trips to other places in Denmark.
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Strategy approach and implementation
The urban renewal of Gellerup includes large physical changes that have impacts on the residents, thus it is important to secure their acceptance. The planning approach combines a traditional Danish municipal top down planning process with a more elaborated bottom up participation process based on the Danish law on right for residents in public housing.
The innovative approach in the Aarhus case from social inclusion point of view is the application
of several tools for activating the residents. Several participation schemes are tested from more
traditional public hearings, participatory workshops that included dinners, and more interactive
workshops and visits to other places in Denmark where there were examples and initiatives that
could be used as inspiration and as a platform for discussion of the vision for Gellerup. Special
attention is paid to the women from different ethnic groups, going through the present green
area and including discussions regarding safety issues and the forthcoming changes. Similarly,
efforts are made to involve stakeholders from youth and children associations and clubs, and
secondly using these stakeholders to approach and involve the remaining different groups “from
inside-out”.
Efforts were taken to designate persons who have special interest in the area and would like
participate in the different social inclusion projects. The municipality has also established a
group of 10 so called “leisure time workers” who are young people from different ethnic groups
that get a small salary from the municipality for informing the local residents about the renewal
plans and possibilities for participation in planning and decision-making.
The idea for the urban renewal projects was developed in 2006. After a decision in 2007 four
advisory teams transformed the basic idea of a masterplan into concrete actions in 2008.
Through surveys, analysis, and workshops that included residents and stakeholders from the
area the vision of a master plan was developed and transformed into concrete plans. Based on
this a revised plan was published in 2011 and put into action. Presently the plan is being implemented and it is expected that the project will be completed after 20 years.
Regarding the physical changes, in the first phase three large housing blocks in the centre will be
demolished making room for shops and a community house. Besides, the old school will be replaced by the construction of “the children city”, combining 6 kindergartens from Gellerup and a
health house. Further on, the property structure will be shifted in some parts from rental to
ownership in order to provide a more differentiated resident composition. The changes include
special safety programmes for the residents and economic support during the transition process.
The green structure plan aims to renew the green area, increasing the experience of safety (see
Aarhus case in Chapter 4.3.4).
The project is financed through a special urban renewal fund (Landsbygge fonden). The funds
are provided by the city of Aarhus, the housing association, a private foundation, and a national
ministry. It has a budget of 100 million €. The municipality and the Brabrand housing association
also contribute staff for a neighbourhood office for the renewal area.
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Contextual factors
The gradual social and physical degradation of the large housing estate spurred the development
of the new masterplan. The plan builds on ongoing debates about urban renewal in Denmark and
international experiences.
The social inclusive approach is driven by the awareness that boundaries exist between different
ethnic groups represented in the area and also that not all groups are interested in or familiar
with Western participatory planning. Further, the law on public housing demands that plans to
change the present conditions have to be agreed upon by the representatives of the local housing
departments.
The masterplan is linked to a social housing plan of the Brabrand Housing Association and a
green structure plan for the area (Chapter 4.3.4). The social housing masterplan covers 4 focus
areas: 1) education, employment and business; 2) children, young people, families; 3) resident
networks, inclusion, democracy; 4) image and communication.
The masterplan has been delayed several times due to political reasons. There have been difficulties with budget and funding, other problems were related to some political parties that voted
against the plan. And finally there has been some uncertainty and resistance from the residents
regarding specific parts of the plan, especially regarding the changes in the infrastructure. Finally
the plan has been accepted by the different stakeholders and by the residents after some changes
in the design of the infrastructure.
Actors, participation, cooperation and coalitions
Due to the size of the redevelopment area there are and have been several stakeholders. The
municipality of Aarhus and its planning department played an active role during the development of the plan as well as the implementation process. The municipality has appointed one municipal case officer located in Gellerup that deals with the process of public participation and
social inclusion full-time. In order to facilitate the dialogue between the residents, stakeholders,
the departments of the Brabrand housing association and the municipality it was also decided to
locate a neighbourhood office in the Gellerup area. The office consists of 6 persons employed by
the municipality and 3 from the Brabrand Housing Association. The employees are all ethnic
Danes. The municipal politicians follow the renewal process and the municipal councilman is
involved in the decision process.
Further, the Brabrand Social Housing Association is an important stakeholder. Both of the two
main units of the housing estate (Gellerup and Toveshøj) have a board, the members of which
are elected at a yearly general assembly. At this assembly the residents have democratic influence on all decisions, which means that the master plan has to be agreed upon by the two boards
otherwise it cannot be carried through; hence the two boards become very important in the mediation between the municipal planners, the Brabrand Social Housing Association and the residents. Reflecting the ethnic composition of the residents, the board has 13 members of which 11
are non-ethnic Danes.
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Perceived and measured effects
As a result of the renewal project and the engagement of the housing boards, the municipality
changed the institutional rules and included local housing department representatives in decisions at municipal level. This approach might have influence on participation in similar projects
in the city/country.
Further, the project is supposed to have social and economic effects since it aims to increase
safety, foster social inclusion through possibilities for intercultural communication and contact,
enhance the quality of living, and attract external visitors. Other effects are described in the Aarhus case in Chapter 4.3.4.
Factors of success and limitations
External funding from the special urban renewal fund (Landsbyggefonden) was decisive for the
success of the masterplan. A second factor of success was stakeholder participation. Active lobbyism conducted by representatives from the housing areas that included dialogue with the
mayor led to the inclusion of the boards in decisions on municipal planning. The boards are now
included in all important decisions and at the same time they convey the ideas and visions to the
residents.
Efforts were also made to convey ideas and plans through electronic media. However this proved
difficult partly due to language challenges that relate to the many different ethnic minorities,
partly due to the fact that many of the residents do not have access to a computer. In order to
overcome these language and culture related problems different measures have been tried in
connection to meetings and workshops, for example language groups, safety walks. To overcome
intercultural barriers also leisure time workers have been employed as “plan ambassadors”. One
consequence of this initiative is that the degree of vandalism has been reduced at the places
where they have been active.
Due to these efforts the representation of the residents in planning processes was improved.
However, despite several different attempts to involve all groups, the process of social inclusion
is still problematic: some residents and specific ethnic groups continue to be underrepresented
while those who chose to be involved in the process are relatively powerful. Additionally, planning processes are time-consuming and require continuous efforts to keep citizens involved
since engagement by individuals decreased over time.
Potentials for improvement
Public participation has played an important role in the development of the plan as it was one of
its intentions to open up the area towards other parts of the city; it may be considered as weakness of the participatory process that only residents of the renewal areas had been invited to
join. Overall, the present results indicate that even more cultural sensitive measures would have
been needed to reach some of larger ethnic groups that did not become involved.
Transferability and lessons
Participation of resident representatives on all strategic planning levels has shown to provide
important information from the resident for politicians and planners and is very useful when
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conveying decisions and proposal to the residents. The case study describes the challenges to
reach out to all relevant social groups and to ensure a balanced representation of them.
Some of the specific measures that have been undertaken in order to engage specific groups in
the process are suggested to be transferable to other cities. Additionally, the representation of
residents on all strategic planning levels could be useful in other projects. However, the methods
and procedures that relate to the specific rights for residents in public housing in Denmark might
be less transferable to other countries due to the specific legislation.
4.4.4 Case study: Social inclusion in a civil initiative in Ljubljana
The second case for social inclusion is from Ljubljana, Slovenia, where civil initiative facilitated
inclusion of local residents in planning and management of a wasteland (Box 4-8).
Strategy approach and implementation
‘Beyond the Construction Site’ (BCS) is a temporary community garden of 0.3 ha in a dormant
construction pit in the centre of Ljubljana since 2010. The project was initiated by the KUD Obrat
(Obrat Culture and Art Association) and has since then been increasing public participation of
local residents by an experimental form of city planning.
A facilitated socially inclusive planning process aimed at engaging neighbours and other interested parties in the project. Different methods were used to explore the needs of residents such
as interviews, field research, group meetings, and focus groups. At the beginning, a few cultural
events were organised by the initiators at the site. Neighbours were not particularly interested.
Then initiators released a public call on the official webpage for the site and in the daily newspaper and addressed the public to co-create the site. Citizens gradually became interested. An important part of the call was the message that there is a possibility to garden at the site.
One of the innovative aspects of the project is the role of facilitators. The facilitator gradually
included neighbours and other interested parties in planning the site, and later in governing it.
Furthermore, facilitators communicated the experiences in planning and governing the project
to the city council and proposed new amendments in planning documents of the city council in
relation to temporary land use. Although participation in decision-making and self-management
systems is a tradition in post-socialist European countries, the transfer to the field of planning
and governing of urban green areas has been innovative locally.
The city council allows free use of the land by way of a contract agreement with the initiators. It
supports the project materially (e.g. by providing a water source for the site). Apart from that
there are smaller donations and grants provided by other non-government organisations, the
city council, the European Fund for Regional Development, the Ministry for Culture of the Republic of Slovenia, and a private seed establishment.
The initiative agreed on an action plan to implement the project and used facilitators as coordinators. The project site was intentionally planned to have gardens that are used by individual
users and a part for shared use (common garden, tools, and buildings), which created a community atmosphere. Every year, a new element is added to the site. The temporary usage will terminate when the site is going to be developed. Yet there is no determined date for this.
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Box 4-8: Case Ljubljana, Social Inclusion (SI)
Case 2: Civil initiative in Ljubljana for temporary use, Slovenia
The Beyond the Construction Site (BCS) is a civil initiative
aiming at temporary use of abandoned land to practice inclusion of local residents in the planning and governance of
urban open spaces. Starting as a social movement and art
project, facilitators explored the needs of local residents
and according to the findings it was decided that it will be a
place for socialising through urban gardening.
The facilitators of the project aimed at a socially inclusive
approach, through (a) gradually including neighbours and
other interested parties in planning and subsequently to
governing the BCS, (b) communicating the experiences in
planning and governing the BCS with the city council; and
(c) proposing new amendments in planning documents of
the city council in relation to temporary land use.

Beyond the Construction Site in Ljubljana (top) as
an example of facilitated socially inclusive planning
(bottom) (Credit: Beyond the Construction Site,
2015).

Contextual factors
The project was driven by the vision to reuse abandoned construction sites. An important cultural “hook” to gain participants was the offer to garden at the site, as urban gardening has a
strong cultural meaning in Ljubljana and Slovenia in general.
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The timing was favourable as self-efficiency, community involvement and participative planning
as well as governance of the city were (and still are) high on the political and planning agenda of
Ljubljana.
The project is not part of an official strategy or policy, but is part of a programme by a local nonprofit organisation arranging cultural events. Since this programme is in line with the municipal
agenda, the city council responded to the BCS by considering temporary use in its planning documents such as the local development plan.
Actors, participation, cooperation and coalitions
The initiative was open to everybody. Cultural and educational events organised at the site were
open for all, whereas the number of gardeners was limited to the number of gardens available
for users. Openness to media and interested public brings the project to the wider public.
There are two distinct groups of people meeting at the site: users and facilitators. Users are
neighbours or citizens from other parts of the city. Facilitators are a group of volunteers. They
consider themselves as activists – citizens that aim to change behaviours in the society. The volunteers have educational backgrounds in sociology, landscape architecture and architecture. In
terms of age and education the project engages a highly diverse group of people (children, young
families, seniors). The municipality provides support and resources. For example, there is a close
personal relationship with the deputy mayor who was very much in favour of the project.
Perceived and measured effects
The BCS project had no effect on the city-wide urban green structure, but it has increased the
amount of accessible green space in the neighbourhood. Ecological effects include enhancement
of biodiversity since invasive and allergenic plant species were removed while new cultivated
plants and animal species were introduced. The environmental conditions have also been improved e.g. by soil amendments.
A perceived social effect of the project is that the BCS empowered citizens and helped to develop
co-responsibility, intensifies social interactions, practices tolerance and thus enables higher social inclusion and cohesion.
Regarding economic effects, the BCS has improved the skills of participants for self-organization
and food growing which in some cases might also improve their chances for finding employment.
Further the gardeners are saving money by growing their own food.
In regard of institutional effects, it is perceived that the council’s affinity for similar projects increased. As a measured institutional effect, the city council included temporary use within its
planning documents such as the local development plan.
Factors of success and limitations
Initiative taken by civic society groups is the main supporting factor for the initiation of the project. The facilitators with their expertise and connections helped the project into the operational
stage and still keep it running. It was supportive that the facilitators enjoyed a high level of trust
from the City Council, based on previous experiences with similar initiatives. Networking with
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similar initiatives across the country increased the political standing of the project. The municipality was also supportive since it has granted free use of the site and provided material support.
The local context was also a supporting factor since urban gardening has a tradition in the country and such links well to the interests and needs of local people.
The facilitators supported the project but also led to dominance of experts from urban planning
and related professions. Further, the inclusion of different groups of citizens does not represent
the neighbourhood; some groups are better represented than others. Since there is no indication
when the temporary use will need to stop, the future prospects are insecure.
Potentials for improvement
No information was provided on potentials for improvement.
Transferability and lessons
Temporary use is an important tool to deal with wastelands in the cities. The BCS shows that a
socially inclusive process can bring new values to cities and support development of culture and
relationships in a neighbourhood. Furthermore it is an example of how planning and governance
of urban areas can at least partly be passed on to citizens. It also highlights the importance of
facilitators capable of creating a nurturing, creative atmosphere.
Active participation in planning and governance of the BCS has empowered the citizens. The BCS
has enabled higher social inclusion, helped to develop co-responsibility for the living environment, intensified social interactions. It furthered cohesion among the participants, and provided
a live case training for facilitators interested in participatory approaches.
The BCS case also shows, that pioneer initiatives are important to kick-off a dialogue on innovative approaches, and thus encourage similar initiatives and also supports uptake in official plans
and policies. By establishing a dialogue between citizens and city managers, the former could
realize their ideas and city officials could learn about local needs.
The BCS is an experiment in connecting people. The community context is important for the success of such projects. If an initiative responds to local needs and interests of citizens, the approach of gradual empowerment can be transferred to other European cities.
4.4.5 Other examples of socially inclusive UGI planning
Besides the two above case studies it is worth to briefly summarize other examples on socially
inclusive UGI planning with varying degrees of social inclusion and participation which have
been studied in course of GREEN SURGE project (D6.2/Buijs et al. 2016).
GIS questionnaires in Helsinki
Helsinki is using green plan related soft-GIS questionnaires in order to increase public participation. Every new green space planning process starts with the “tell it on map” questionnaire
which is available on the internet. The Public Works Department sends an invitation to each
household in the neighbourhood with the link, asking to join the discussion on the web. Local
citizens and others have the opportunity to give their opinion about the plan, suggest changes
and raise the issues they are concerned about management or conditions of green spaces.
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In order to keep participation as easy and simple as possible, specific background questions are
not added thus there are no measures to identify what kind of socio-cultural groups answer and
which not. This is a substantial weakness of the process, making it possible that city officers or
planners use the e-tools to get support to their own ideas and opinions, i.e. to receive public support for formal policies and to make resistant groups (either for NIMBY or for other reasons)
"weaker" in their arguments.
Another form to enhance the level of public participation to a higher rung on the Arnstein ladder
is to create some form of direct influence of residents about local plans. This can be achieved by
special planning/budgetary methods such as Neighbourhood Planning or Participatory Budgeting (for the latter also see the case on Lisbon in D6.2/Buijs et al. 2016).
Neighbourhood Green Plans in Utrecht
The Neighbourhood Green Plans (NGPs) constitute a policy programme in which citizens of
Utrecht are actively involved in developing green projects across the city. For each of the 10
neighbourhoods of Utrecht, a budget of 500.000 €was made available to realize ‘green’ ideas
brought forward by citizens.
Besides explicit green space related goals (increase the amount, quality and accessibility of public green spaces) the municipality aimed also for better involving citizens in decision-making.
Citizens were invited to bring in ‘green’ ideas for their neighbourhood, supported by a minimum
of 5 signatures from fellow residents. These ideas were assessed by the municipality, and those
considered feasible were bundled in the form of a Neighbourhood Green Plan to be eventually
implemented as projects. After completion of these projects, the municipality has been actively
stimulating self-management by citizens.
All of the implemented plans were suggested by citizens (and in this way the NGPs have contributed to a direct influence of citizens on their green environment). However the municipality retained the power to decide which projects to approve. The NGP programme also shows the usual
signs of “skewed participation”: although the strengthening of social cohesion has been undeniable, certain groups, like the high educated, white, relatively old, of a relatively high socioeconomic status may have been more represented than others. The programme was also criticised from the professional perspective by some green space planners: due to the lack of coherence between the bottom-up projects and the existing Green Structure Plan, contribution to connectivity of (ecological) green structures in Utrecht could have been improved.
4.4.6 Discussion
Social inclusion is an important aspect in UGI planning: an inclusive way of planning helps to
explore the needs and knowledge of residents, the involvement of all strata of residents helps to
ensure the long-term sustainability of green space investments (as confirmed by many studies in
place keeping). Furthermore, socially inclusive UGI planning has potentials in promoting (local)
democracy, which is increasingly important in times of growing democracy-deficits on all levels
of society (about democracy deficit see, e.g., Bekkers et al. 2007).
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The analysed case studies shed some light on the social inclusion from different perspectives:
The Aarhus case describes an attempt of the local municipality to transform a socially deprived
housing into an attractive urban area. The planning approach in general and the Danish law on
social housing in particular required efforts to ensure participation in the planning process in
order to achieve better social inclusion of the residents . The case reveals the difficulties to
engage the local residents (largely of migrant origin) into planning, ensuring their consent with
the huge planned physical changes – among which one is to turn the existing green areas into
more usable green spaces, better adjusted in smaller pieces to the varying demands. Public
participation was enhanced through the organization of events, workshops for residents and
those arrangements which had special focus upon certain groups and minorities in order to
generate understanding and feedback to the plan (through local ethnic stakeholders). As a result
the representatives of the residents became involved and consulted and are now included in all
important decisions. However, despite several different attempts to involve all groups, the
process of social inclusion remains a challenge since some residents and specific ethnic groups
remain underrepresented.
The case of Ljubljana shows an innovative practice, in the course of which an abandoned area got
(at least temporarily) a socially inclusive new use as green space. The facilitators of the project
were a crucial factor and managed to include neighbours and other interested parties into
planning and subsequently into the governing of the place. They also to communicate the
experiences with the city council, contributing in this way to uptake of temporary uses in urban
planning. Other approaches to involve local residents include Neighbourhood Planning (Utrecht).
However, without specific efforts to include social groups such as migrants, less educated, or
disadvantaged these appear to be not well or not at all represented.
Public participation is the mechanism that enables socially inclusive planning which might lead
to better outcomes regarding social cohesion. However, the usual forms and levels of
participation are in themselves not enough to ensure broad and balanced inclusion.
Participation, based on the principle that ‘anyone is free to participate’, leads in most cases to the
dominance of the views of mainstream, majority strata of society, excluding those who
voluntarily or due to language, cultural or other barriers did not participate and could not
represent their interest (Tosics 2015). Efforts should be taken (e.g. through involving social
mentors or facilitators into the process of planning) to ensure the participation or at least the
representation of the socially weaker groups in the planning process. In the planning literature
specific forms of inclusive planning practices (advocacy, empowerment, or equity planning) are
mentioned as needed tools for the inclusion of the less vocal strata of society into the process of
planning. The approval of the plans developed in this way and their implementation needs
further special efforts to ensure final outcomes of planning which are socially balanced. Chapter
4.8 on social cohesion, amongst other, deals with the importance of management of green spaces
to ensure long-term positive effects for local communities in order to sustain aims for social
cohesion that have been already considered in the planning proces. Also the Helmholtz Square
example from Berlin mentioned in Tosics (2015) proves that green spaces designed in a
participative process with specific efforts for social inclusion might not have a positive long-term
effect on social cohesion if the (professional) social work (foreseen as an ongoing activity) is
terminated.
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4.5 UGI planning to promote biodiversity
4.5.1 Scientific background
Biodiversity loss is one of the greatest threats worldwide, and needs
“Biodiversity is essential to the existence
strong attention from policy-makers
of human life and well-being of societies,
on local (including city level), reboth directly and indirectly through the
gional and national levels. The conservation of biodiversity has been
ecosystem services it provides.”
one of the key targets in environ(European Commission 2012)
mental policy since 1992 when the
United Nations Conference on Environment and Development “Earth Summit” released a Convention on Biological Diversity (CBD).
The CBD is a global policy that promotes the development of national strategies for the conservation and sustainable use of biodiversity. The EU is committed to protect biodiversity and to halt
the biodiversity loss within EU in 2020 (European Commission 2012). Despite urban areas cover
less than 5 % of the earth’s surface, within increasing urbanization the cities will be important
places for global and local scale biodiversity conservation (Kowarik 2011).
Within the GREEN SURGE project and as a part of UGI planning, urban biodiversity is understood as a variation within and between species (natives and non-natives), variety of different
biotopes (original and man-made) such as herb-rich forests or dry meadows, and in larger scale
variety of different ecosystems like forests, wetlands or lakes (Convention of Biological Diversity
1992). Urban green infrastructure is more fragmented and heterogeneous and can include many
kinds of biotopes from original (forests), semi-natural (meadows) to man-made biotopes (private gardens and public parks) with high amount of non-native, and cultivated species (Gaston
2010; Niemelä et al. 2011). However, biodiversity is not just number of species or biotopes in a
certain area – but it is also about functional diversity of nature (e.g., nutrient flow, evapotranspiration) which links biodiversity into ecosystem services (ES), i.e., benefits people obtain from
urban nature (Jacobs et al. 2013, Feld et al. 2009). Fragmented UGI can decrease functional diversity, species movement and dispersal capacity that causes decline in species diversity in isolated green areas (Taylor et al. 2006). Decrease in functional diversity can reduce ecological
resilience4 of ecosystems (i.e., forests, wetlands) and that can cause unwanted changes in ES
(e.g. storm-water regulation). For example, capacity to buffer against alien species is generally
lower in homogenous man-made biotopes than in original ones (Schaefer 2011). Original topsoil
with natural vegetation patches in urban green areas support biodiversity and provides many
benefits by improving storm-water regulation, preventing nutrient leaching and offering nature
touch to people (Hostetler 2012).
It is increasingly being recognized that urban areas can support biodiversity even more than
rural areas. Urban settings often have been established in areas that were rich in nature. In particular, cities can have higher species richness than surrounding rural areas because of its heterogeneous UGI mentioned above (McKinney 2008, Kowarik 2011). Urban green areas can offer

4

Ecological resilience refers to ecosystem’s capacity to absorb, adapt and recover after external disturbances or short-term changes
(Folke 2006)
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alternative habitats for rare and threatened species on intensively managed agricultural or forestry landscapes but only if the compact urban growth can maintain ecologically high-quality
green spaces (Sushinsky et al. 2013). A global analysis on plant and bird diversity has shown that
urban areas still harbour significant numbers of native species thus providing opportunities for
national scale biodiversity protection (Aronson et al. 2013). Over half of Finnish vascular plants
can be found in the capital of Helsinki, the biggest city in the country (D2.1/Vierikko et al. 2015).
There are more than 3000 native vascular plants and half of nation’s endangered biotopes in
Cape Town, South Africa (Rebelo et al. 2011). However, efforts to conserve biodiversity within
urban settings should not be used to justify the urban expanding and sprawling into the surrounding original and species rich ecosystems (Shwartz et al. 2014). On the other hand, biodiversity conservation in cities is not necessarily only involving native species with specific attention to threatened ones or remnants of natural habitats, but also of locally evolved genotypes of
cultivated species or biotopes typical in cities such as brownfields and wastelands (Bonthoux et
al. 2014; Kowarik 2011).
There are thus many reasonable motivations to consider urban biodiversity conservation in UGI
planning, ranging from those that benefit nature primarily to those that benefit human primarily
(Figure 4-1). There is growing body of empirical evidence that biologically diverse urban biotopes support citizens’ physical and mental wellbeing (e.g., Fuller et al. 2007, Tzoulas et al. 2007,
Lindemann-Matthies and Marty 2013, Tyrväinen et al. 2014). Daily contact to species rich environment with health topsoil (e.g. meadows, set aside biotopes, forests) in childhood can promote
environmental behaviour and suppress allergy in adulthood (Hanski et al. 2012, Bird 2007).
Shwartz et al. (2014) and Nilon (2010) concluded that the biodiversity conservation in cities
should be primarily done for and with people, maximizing their benefits while providing optimal
benefits to biodiversity. Another practical motivation for maintaining biodiversity in urban green
areas is lower management costs when leaving “set aside areas for wild nature” in intensively
managed parks or street green (e.g., Hostetler 2012, p. 15). However, such measures need to be
carefully balanced with human demands on and perceptions of green spaces.
Biodiversity as a part of UGI planning is highly multi-scale strategy. Concluding for UGI planning,
biodiversity should be promoted at different spatial scale starting from city scale network of
large ecosystems (e.g., forests) to network of different urban biotopes that provide habitats for
species and comfortable environments for citizens (Hietala et al. 2012, Korpela et al. 2010). This
also means creating new green spaces such as constructed wetlands or green roofs in a way that
they (also can) support biodiversity (Chapters 4.1 and 4.3). While the conservation of native species and original biotopes are important objectives, UGI planning should support those nonnative species that are adapted to urban environments without causing risks for native ecosystems, species or humans. UGI planning promotes biodiversity in all kinds of urban green spaces.
UGI planning for biodiversity is closely connected to the planning principle of connectivity
(Chapter 4.2). Further co-managing biodiversity with local citizens is an important aim for UGI
planning to foster their inclusion in biodiversity conservation and their learning from nature
(Chapter 4.4).
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Figure 4-1: Promoting biodiversity in UGI planning has many benefits both for nature and humans. Biodiversity protection in urban areas brings added values for biodiversity at the regional, national or even global
scales (credit: Vierikko, K.).

Therefore, UGI planning for biodiversity should aim at:
1.
2.
3.
4.

Establishing city scale biotope network to maintain connectivity for people and wildlife;
Protecting remnants of native biotopes for species and humans;
Creating new urban biotopes that support biodiversity (e.g., constructed wetlands, green roofs);
Promoting the structural diversity of green spaces and species composition that are well adapted to
urban environments;
5. Enhancing co-management of biodiversity with local citizens.
However, there are some major challenges for supporting biodiversity in UGI planning:




Mismatch between scales of biodiversity or ecological functions and the scales of administration for managing green areas. Institutional borders of city departments or offices
rarely follow ecological boundaries and can hinder sustainable management of biodiversity (Borgström et al. 2006, Cumming et al. 2006).
Competing benefits between ecological and social values. Some management or planning
decisions for biodiversity do not necessarily support social needs or values. For example
changing open lawns for species rich meadows do not necessarily support multiple recreational use of the area (Shwartz et al. 2014).

4.5.2 Biodiversity in current urban space planning
Biodiversity has an important role in UGI planning in Europe based on previous studies of 20
European cities in the GREEN SURGE project (D5.1/Davies et al. 2015, D2.1/Vierikko et al.
2015). The study showed that cities have adopted different city-level policy objectives to support
biodiversity, like creating new green spaces or establishing new biotopes or nature reserves and
local-scale management practices that influence associated biodiversity such as choose disease
resistant species, or planting native species (D2.1/Vierikko et al 2015). Obviously these objectives have very different outcome concerning species diversity or ecosystem functions. Policies
to maintain native species in natural habitats such as forests, wetlands, seashores or single sites
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with high species richness, were the most commonly adopted policy objective among cities
(n=12). Less intensive management, preferring native plant species or increasing amount of
meadows in parks was often explained by savings in costs. Establishing novel urban protection
areas on former industrial sites where species can establish spontaneously (including nonnatives), and restoring habitats to improve ecosystem function and ecological quality, was less
common.

Creating new green areas
Using pollination-friendly plants
Planting native species
Controlling inasive alien species
Maintaining species rich individual sites
Preferring natives
Rehablilitation of green spaces
Maintaining agrobiodiversity
0
2
4
6
8
10
12
14
Figure 4-2: Different practices to manage, maintain, improve or create urban biodiversity in 20 European cities. The value is a number of cities that have adopted the practise (credit: Kati Vierikko).

4.5.3 Case study: Biodiversity in Lisbon’s strategy and action plan for biodiversity
The first case for biodiversity is about the municipality‘s strategy and action plan for biodiversity
in Lisbon, Portugal (Box 4-9).
Strategy approach and implementation
The Lisbon approach for biodiversity is considered as innovative and being very ambitious in its
main goal: increase the city potential biodiversity by 20% until 2020 relative to its 2010 levels.
To achieve this, the municipality of Lisbon in cooperation with the Energy and Environment
Agency of Lisbon “Lisboa e-nova”, aims to put the Local Action Plan for Lisbon Biodiversity”
(LAPLB) into practice in 2016. The LAPLB as strategy in UGI planning defines several measures
such as the increase of public green spaces, increase of connectivity within the city and with peripheral municipalities, increase the structural and floristic diversity in green spaces, the renaturalization of water streams, among many other measures.
It comprises a characterization of the reference situation, systematizing and integrating the different biodiversity components in Lisbon. Furthermore, the plan comprises a City Biodiversity
Index (CBI), with indicators divided in three main categories: biodiversity, ecosystem services
and governance based on the indicators proposed in 2008 by Singapore.
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Box 4-9: Case Lisbon, Biodiversity (BD)
Case 1: Planning for biodiversity in the city of Lisbon
The “Local Action Plan for Lisbon Biodiversity”
(LAPLB), elaborated in 2015 by the Lisbon Municipality in cooperation with “Lisboa e-nova”, aims to put
the municipal strategy “Biodiversity in the City of
Lisbon, A strategy for 2020” (BLS2020) into practice,
meaning the improvement of the city’s biodiversity
by 20% until 2020 relative to its 2010 levels. It defines the focus for action, namely to evaluate and
monitor biodiversity, to promote environmental education and awareness activities and the promotion
of biodiversity studies and knowledge.
This plan aims not only to improve biodiversity, but
also to have indirect effects in improving environmental quality, promoting climate change adaptation, enhancing the well-being of the population and
to foster the competitiveness of the city.

The Biodiversity Route. A guide to a small pedestrian route
of 14 km, connecting the Monsanto Forest Park to the Tagus River. It highlights natural and cultural values, identifies and describes more than 150 observable species of
fauna and flora. It is part of the city’s strategy to promote
biodiversity awareness and education (Credit: Câmara
Municipal de Lisboa).

The plan is defined for the city region and it is intended to be coordinated and articulated at the
regional scale alongside with the peripheral municipalities. Most actions are defined at the local
scale, with expected impacts at the global scale. The LAPLB actions are divided into three main
areas of intervention: i) improving environmental awareness; ii) promoting and creating
knowledge; and iii) specific green space development and management actions.
Although the plan has not been implemented yet, increasing interest from research institutions
and environmental NGOs in cooperating with the Lisbon municipality on biodiversity matters is
noticeable. Other municipalities already signalized that they would like to cooperate with Lisbon
in order to apply a similar approach in their own municipalities.
For its implementation and success it is acknowledged by the municipality that there is the need
to engage the wider biodiversity community. This is intended to be achieved by promoting the
participation of non-governmental actors in events and activities, by fostering partnerships with
companies, NGOs, and universities, and promoting volunteering activities.
According to the city officials the costs of implementation depend on the actions. For example,
the municipality already employs staff for environmental education, which means that targeting
them for educational activities related to biodiversity will not have any additional costs. However, investments such as the development of new green spaces, greenways or passageways for
wildlife, will be very costly. For this, funding will be needed mostly from the municipality budget
and from partnerships with the business community.
Contextual factors
In 2002, the signatory countries of the CBD have committed to achieve till 2010 a "significant
reduction of the biodiversity loss rate". In order to mark this, the year of 2010 was considered by
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the UN as the International Year of Biodiversity. Unfortunately, the goal for 2010 was not
reached. As a result, twenty countries have set specific objectives for 2020, with the general aim
to stop biodiversity loss and to promote ecosystems resilience and enhance ecosystem services.
To mark this new commitment, the UN declared this decade as the United Nations Decade for
Biodiversity (2011-2020). It was in this context that the Lisbon Municipality decided to take action concerning biodiversity and motivated the creation of the “Biodiversity in the City of Lisbon,
A strategy for 2020” BLS2020.
There has also been an increasing awareness by the population for biodiversity issues, which
along with the economic crisis, which increased the demand for quality green spaces in the city
due to lower traveling costs, and the political will to improve biodiversity and green spaces in
the city allowed the development of such a strategy and plan for biodiversity.
In order to achieve the municipal goal of increasing biodiversity in Lisbon by 20% until 2020 and
convert the information compiled and produced for the BLS2020 into practice, an action plan for
biodiversity was elaborated, the LAPLB. The LAPLB has to comply with Lisbon's Master Development Plan, and actions that take place in Monsanto Forest Park have to be in line with the
Monsanto Forest Management Plan.
Actors, participation, cooperation and coalitions
The BLS2020 was defined by the Lisbon Municipality in cooperation with the Lisboa E-Nova
supported by the Faculty of Sciences of the University of Lisbon and the Institute for the Nature
Conservation and Biodiversity. The LAPLB was likewise written by the Lisbon Municipality and
Lisboa E-Nova.
However, for its implementation other coalitions and cooperation are expected; the plan explicitly mentions the need to engage the community in order to attain plan implementation success;
either through participation in events and activities, through partnerships with companies,
NGOs, and universities, or through volunteering activities. In fact, the plan lists: a) a set of nongovernmental actors (NGOs, private and public companies, associations, universities and
schools) with institutional capacity for the promotion of actions and projects related to biodiversity, b) a list of other planning documents for the city of Lisbon related to this one where public
consultation took place, and c) another list of non-governmental actors with partnerships with
the municipality for the promotion of biodiversity (e.g. ICLEI, EUROCITIES, FEDENATUR). Examples of actions within the LAPLB are development of environmental awareness and education
campaigns focused on biodiversity for municipal officials, teachers, students, and to the general
public aiming to train potential biodiversity guides and to organize yearly events related to biodiversity.
Perceived and measured effects
Since the LAPLB will only be implemented in 2016, there are no measured effects yet. However
the LAPLB is expected to increase connectivity within medium sized and large green spaces; increase green connectivity with peripheral municipalities. The LAPLB will also promote social
effects and recreational opportunities in green spaces; it has already scheduled actions for environmental awareness and education campaigns focused on biodiversity. Further, although the
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plan has not been implemented yet, there were some improvements already in the city parks to
increase biodiversity, and promote climate change adaptation.
Factors of success and limitations
To achieve the ambitious goal of 20% increase in biodiversity the plan comprises innovative
tools and methods such as action at three different levels: awareness, promotion of knowledge,
and specific green space actions. For biodiversity assessment and improvement the plan comprises a CBI based on 23 indicators and monitoring campaigns in 2017 and 2020.
The plan comprehensively relies on participation for its success, aiming to engage the civil society and non-governmental actors around the theme of biodiversity, by promoting events and activities, fostering partnerships with companies, NGOs and universities, and promoting volunteering activities
The LAPLB implementation might have some limitations. In Lisbon there are no longer any natural areas inside the municipality, and there are significant green space areas with exotic plant
species which might hinder the implementation of the increase in biodiversity levels, as it is
highlighted by Kohsaka and colleagues (2013). On the other hand, the plan uses the number of
species as one of the indicators for its CBI, this indicator can be inefficient in reflecting biodiversity, and it would be preferable to use biodiversity indices based on species abundance and functionality, this was also highlighted by the opinion expressed by the Centre for Ecology, Evolution
and Environmental Changes (Ce3C) in the public consultation phase of the plan. Scientific biodiversity monitoring and evaluation is envisioned for 2017 and 2020 done in collaboration with
research groups’ from Universities of Lisbon. Participatory citizen monitoring is also a planned
to implement.
Potentials for improvement
It is highlighted that functional diversity needs to be considered as a key indicator, since this
would take into account the species traits and therefore their relevance for the delivery of ecosystem services (de Bello et al. 2010) Although ecosystems services are considered in the CBI,
only four ecosystem services are taken into consideration by the selected indicators, moreover,
water retention, carbon sequestration, tourism and recreational area.
Transferability and lessons
The Biodiversity strategy can be easily transferable and adapted to other cities. It is based on the
CBI proposed for other cities, and the index was adjusted to the specificities of Lisbon. All the
adjustments are detailed in the BLS2020 document and therefore any other city can adopt the
same approach to build its own CBI, establishing a baseline, the main areas of action, and to develop an own biodiversity strategy and action plan.
The monitoring and evaluation process can also be transferable. Cooperation with experts and
researchers and the implementation of citizen monitoring can improve biodiversity conservation
and is an important aim for UGI planning as mentioned before.
Yet, there are some limitations in its transferability to other cities. For example, this plan is
acknowledged to have a top-down approach, hence in cities, where the scale is much larger such
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as London, and/or biodiversity conservation is well entrenched in the local culture, a bottom-up
approach would maybe be more effective, as highlighted by the municipality.
4.5.4 Case study: Biodiversity in Helsinki’s city master plan process
The second case for biodiversity is about how biodiversity is supported along the city master
plan process in Helsinki, Finland (Box 4-10).
Box 4-10: Case Helsinki, Biodiversity (BD)
Case 2: Forest conservation network as a biodiversity strategy in Helsinki
The case presents two separate processes (informal
bottom-up and formal top-down) of how to improve
biodiversity at the city level. The study reveals how
active local NGOs’ whose have close contacts with
local political decision-makers can contribute for biodiversity strategy in developing UGI in Helsinki.
With special focus on forests, biodiversity has been
considered during the current City Master Plan process (2013-2016). Most important outcome of the
process was the updated Nature Conservation Programme (2015-2024) that introduces 47 new nature
conservation areas (over 600 ha), of which 19 are
forest sites, to be conserved. However, there is contradiction between biodiversity conservation goals
supported by local NGOs and urban development
goals.

Field inventories made by NGO experts have taken several
years (2010-2013). They have produced valuable information about biodiversity and recorded several endangered species (Credit: Kati Vierikko).

Strategy approach and implementation
Forest conservation network as a biodiversity strategy in UGI planning has been supported
through two separate, but intertwining approaches at the city level: the formal (top-down) and
informal (bottom-up). The top-down biodiversity strategy in Helsinki is linked to the current
City Master Plan process (2013-2016). This urban development plan defines which green areas
will be maintained and preserved from building and densification of the city structure in the next
10 years.
The informal path is related to the role of the local nature conservationists (NGOs) whose have
been very active in forest conservation issues in Helsinki. They have collected exhaustive data on
biodiversity values of urban forests between 2010 and 2014, and they continuously influence on
the city land-use plans, conservation efforts and forest management practices. In 2013 five local
nature conservation organizations (NGOs) suggested a forest conservation network. Due to their
active consultation of local politics the objective to establish city-scale forest conservation network was added into Strategy for The City Council (2013-2016). It’s a political strategy document that guides decision-making in local politics.
The most important outcome followed by both processes is the updated Nature Conservation
Programme, (2015-2024), which doubles the amount of protection areas in Helsinki. It is a stra-
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tegic tool to support biodiversity conservation at the city-level, with special focus on a forest
conservation network. It has been politically approved, and has received a strong and legal status in the Master Plan proposal. The programme will be implemented during following years and
protected areas are established under the Finnish Nature Conservation Act.
Contextual factors
Forests are most common UGI types (ecosystems) in Helsinki covering app. 4000 ha of land surface. NGOs has been long active in protecting biodiversity values of urban forests and they
strongly biodiversity values of Helsinki forests are high, and forest conservation network would
gain national level forest protection. Biodiversity conservation values of urban forests have been
also monitored by the city itself, first in 2011 with the funding from the Ministry of Environment
and the second monitoring in 2013. Forests are also highly used and valued by citizens.
The Master Plan follows several city level policies and objectives (e.g., on housing) approved by
the City Council every fourth year. Urban growth is an important driver since it is forecasted that
Helsinki’s population will increase from current 600,000 citizens up to 860,000 in the next 35
years. The Plan will also determine future UGI: amount of green spaces and their connectivity at
the city level. It is quite straightforward that building new houses and working places for future
citizens decrease amount of green areas and directly threats biodiversity of forests in Helsinki.
Actors, participation, cooperation and coalitions
Both, formal and informal BD strategies have been expert-oriented processes. No close cooperation (making decisions together) between actors in formal and informal processes existed. Consultation between city officers in formal process happened through steering group meetings and
workshops. Citizens participated in the formal process through public events, thematic workshops and internet-based survey. Public participation was not considered in the NGOs' proposal.
Main actors in the Master Plan process have been city officials at the City Planning Department.
They have collaborated with other city officers from different departments (e.g., Environmental
Centre and Public Works Department, who manage green areas). The “Sustainable Green Infrastructure” was a collaboration project with the Department of Environmental Sciences, University of Helsinki. More than 40 experts were consulted during the project by commenting or participating in a workshop. Main actors in the informal initiatives were biologists and forest experts
who have long-term experiences on forest inventories.
Perceived and measured effects
Most important ecological effect will be the doubling area for biodiversity conservation in Helsinki. The approved Nature Conservation Programme has also a legal status in the Master Plan
Proposal meaning that urban development needs to take Nature Conservation Programme into
account. The Conservation Programme will change the power relations between departments at
the city level, shifting forest management decisions from Public Works Department to the Helsinki Environmental Centre. Implementation of the Programme will change the guidelines regarding management practices (e.g., no intensive cuttings are allowed). Since the either Master
Plan or the Nature Conservation Programme are not yet been implemented there are no measured effects.
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Factors of success and limitations
To develop an initiative at an early stage of the land-use planning process and strong support
from political decision-makers for the forest conservation network were main factors for successful outcome of doubling protection areas in Helsinki. After all, despite doubling the protection area size, less than 4 % of land surface will be protected in 2024.
The greatest limitations are that there was a lack of discourses and knowledge sharing between
actors in formal and informal process. Communication between actors during the process was
moderately low and participation was more of informing and consulting types than truly codesigning with different stakeholders.
Further, the Master Plan proposal has no quantitative criteria on how much green area should be
left or developed, or on how to preserve biodiversity within the areas for urban development
beside the Nature Conservation Programme. Most of UGI (96%) are not protected and some forest sites with high biodiversity values have been suggested for urban development. The fact that
there are strong contradictions between the City Master Plan and the biodiversity strategy for
the city might be a significant limitation for the promotion of biodiversity elsewhere than in current and future protection areas.
Potentials for improvement
Regulations and recommendations for maintaining biodiversity at different spatial scales from
local to city scale need clear and quantitative objectives set up into each zoning mark for services, industrial activities, housing, not only for green network in the master plan. These could be
implemented in the local scale planning by using green factor tools (Inkiläinen et al. 2014).
Transferability and lessons
Supporting biodiversity as a part of formal land-use planning is easily transferable to other cities,
but it needs a strong advocate who can be a high-level city officer, political decision-maker, or
local non-governmental organization. Collaboration and cooperation between formal and informal actors should be intense to make sure that the biodiversity strategy is widely supported.
4.5.5 Discussion
Two very different cases of biodiversity (BD) as part of UGI planning have been introduced. Both
cities vary greatly according to their UGI structure, climate conditions and urban biodiversity.
While in Lisbon there are hardly any original UGI types likes forests inside the city, in Helsinki
the amount of original UGI is still relatively high, hence the approaches for BD strategies in two
capita are necessarily different. In the Lisbon case the focus of the strategy is to increase biodiversity with multiple measures of Local Action Plan for Lisbon Biodiversity (LAPLB), whereas in
the Helsinki case the focus is on the conservation of current biodiversity by establishing a forest
conservation network. Both approaches rely heavily on the understanding that biodiversity
plays a key role for the delivery of multiple benefits for people. After all, BD strategies introduced above are not yet implemented but both are expected to have some significant ecological
effects, namely by the protection and enhancement of the urban biodiversity and in the connectivity of the UGI.
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Strongest potential ecological effect of LAPLB in Lisbon will be the increase in 20% of local biodiversity, establishment of new green spaces and improvement of connectivity. The Nature Conservation Programme will double the amount of areas protected for biodiversity conservation in
Helsinki. In Lisbon success and perceived effects of BD strategy are not straightforward to measure than in Helsinki, were establishment of conservation area are easy to quantify. In Lisbon
reaching potential ecological effects are more dependent on multiple actors and goals, whereas
in Helsinki it is more dependent on the resources (budget, labour) of city departments to implement the Nature Conservation Programme.
In Lisbon, the biodiversity action plan LAPLB had a top-down approach led by the municipality
in partnership with other entities. The action plan is designed to act at three different levels:
raise awareness, promote and create knowledge, and establish specific green space planning and
management actions. For its monitoring and success evaluation the plan comprises a City Biodiversity Index (CBI). In Helsinki, the strategy for biodiversity has two separate paths: formal (topdown) and informal (bottom-up) related to the updated Master Plan process that defines the
future UGI. In both cases, BD strategies need to comply with the city-scale land-use development
plans.
LAPLB and forest conservation network (formal and informal) processes have been strongly
expert oriented and public participation has been mainly informing about the biodiversity objectives (Lisbon, and Helsinki: both processes) or consulting citizens about their biodiversity values
(Helsinki: formal). However, increasing social inclusion, raising environmental awareness of
locals and work closely with NGOs and have partnerships with companies, and institutions are
strongly expected when the LAPLB actions will be implemented. In Helsinki, on the contrary,
social inclusion or cooperation with other actors has not been so widely considered. Collaboration with citizens and involvement of local schools are mentioned in the Nature Conservation
Programme. Altogether, recreational values of forest conservation network are strongly highlighted in both paths of developing forest conservation network.
Political willingness and citizens’ increasing concern on their urban green areas are key contextual factors beyond both BD strategies. However, LAPLB and efforts to maintain BD in Lisbon
emerged from UN concern of biodiversity loss globally, whilst in Helsinki motivations for developing forest network were more related to national scale objectives to protect forest biodiversity
locally. Both biodiversity strategies are strongly politically binding. In addition, the Nature Conservation Programme will have a legal status when the Helsinki Master Plan if the City Council
approves the final proposal.
The LAPLB in Lisbon has been criticized for its selection of indicators for the CBI, which are limited to a few ecosystem services and do not consider functional diversity. The limitations in the
Helsinki case are related to the shortage of communication and interaction between key actors,
and the lack of recommendations and quantitative criteria for maintaining biodiversity within
developed areas.
However, for different reasons both cases can be considered innovative and a good basis for the
implementation of biodiversity protection policies in other cities. While the Lisbon case is innovative since it aims to gather and involve the community around the theme of biodiversity in
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order to achieve the ambitious biodiversity goal while tackling the promotion of connectivity and
climate change adaptation in the city by green space planning and management actions, using a
CBI for monitoring and assessment of the plan success. In Helsinki the plan is considered innovative because it shows that a bottom-up initiative can strongly influence biodiversity protection at
the city level.
4.6 UGI planning to promote climate change adaptation
4.6.1 Scientific background
Cities are a major source of greenhouse gas emissions (e.g., IEA 2008)
causing climate change but they are
Climate change adaptation is “reducing
also increasingly facing the risks
exposure and vulnerability and increasassociated with the expected changing resilience to the potential adverse
es in climate (Walsh et al. 2011;
IPCC 2012, 2014; Demuzere et al.
impacts of climate extremes, even though
2014). Exposure to climate change
risks cannot fully be eliminated.”
hazards combined with the growing
(IPCC 2012: 4)
density of people, infrastructures
and assets increases the vulnerability of urban areas to climate change
(e.g., Voskamp and Van de Ven 2015). Climate changes might lead to, for instance, or enhance
coastal erosion, flooding from heavy precipitation events and riverine flooding, heat extremes,
droughts, negative effects on health due to heat and air pollution, increased spread of vector
borne diseases, higher energy demands for heating and cooling, and reduced availability of water
and food (Bigio 2003; McEvoy 2007; Wilby 2007; Klein et al. 2007; Hudeková 2011).). It has
been reported that over 600 million people are living in urban settlements within an elevation of
less than 10m above sea level, thus being particularly exposed to sea level rise and storm surges
(McGranahan et al. 2007). Climate change is likely to also be an additional pressure on urban
biodiversity, acting together with loss of habitat, pollution and other changes (CEC 2008).
Although the specific effects of climate change on urban systems will vary depending on location
(Matthews 2011) and their specific set-up, they are widespread, interconnected, and cumulative
(Feiden 2011) and these effects may disrupt a wide variety of urban functions (Matthews 2011).
Therefore, cities become a central site for adaptation to climate change impacts (AnderssonSköld et al. 2015). As Jabareen (2013) states, cities must become more resilient and prepared to
address the threats associated with climate change, in order to reduce the risk and impacts and
to increase the safety and wellbeing of their inhabitants.
In GREEN SURGE, climate change adaptation (CCA) is defined as anticipating the adverse effects
of climate change and taking appropriate action to prevent or minimize the damage they can
cause, or taking advantage of opportunities that may arise. While adaptation is an adjustment in
natural, built and social systems in order to reduce the negative expected outcomes of climate
change, mitigation aims to reduce current and future greenhouse gas emissions and enhance
carbon storage (IPCC 2012).
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The use of nature and natural processes for CCA is an efficient and innovative option and is often
termed ecosystem-based Adaptation approach (EbA) – or nature-based solutions (NBS) which
consist in conservation and restoration of natural or semi-natural areas to protect and enhance
ecosystem services (European Commission 2013). It will be most effective when strategically
planned as a multifunctional network of green spaces, i.e. an urban green infrastructure (Fryd et
al., 2011, Nickson, 2011; Abunnasr, 2013; Matthews et al., 2015; Sussams et al., 2015).
There are three central topics on how UGI can promote CCA which will be specified below:
A. Regulation of urban climates, including air quality
B. Control of riverine floods and stormwater flooding
C. Adaptation to sea level rise
Since climate change increases pressure on biodiversity and can threaten food security, there are
also synergies with UGI planning for biodiversity (Chapter 4.5) and the green economy (Chapter
4.7). Moreover, UGI planning for CCA is closely linked to green-grey integration (Chapter 4.1)
which is often concerned with stormwater management.
The above can be translated into a number of UGI planning objectives:

1.
2.
3.
4.

UGI Planning for climate change adaptation
… aims at regulating urban climates, including air quality,
… targets to control riverine and stormwater flooding,
… supports cities in their adaptation to sea-level rise,
… adapts urban green spaces to the adverse effects of climate change.
A) Urban climate regulation
Urban areas have higher mean average air temperatures than surrounding rural areas, in part
due to the large amount of concrete, asphalt surfaces or glass covered buildings (Ramírez and
Muñoz 2012). The difference in average annual air temperature with rural areas can be as large
as 3.5 to 4.5°C (Kamal-Chaoui and Robert 2009), depending on city size (Oke 1973, 2011).
Climate change is projected to further intensify the urban heat island (UHI) effect (Wilby 2007;
Walsh et al. 2011). UHI will vary depending upon the geographic region and the level of development (paved roads or other surfaces that absorb solar energy) (Gill et al. 2007). For instance, a
modelling study predicted intensification of the UHI effect for London by 0.5°C by the 2050s as a
result of climate change (Wilby 2007). Rising temperatures in urbanized areas lead to several
negative impacts, such as increased levels of heat stress and heat-related mortality of the urban
population (Gabriel and Endlicher 2011). In Paris, France, areas with high minimum surface
temperatures during the heatwaves in the summer of 2003 were associated with heat stress and
increased levels of mortality (Dousset et al. 2009) which was reported to have caused over
70,000 deaths additionally all across Europe (Robine et al. 2008).
Increased temperatures are also anticipated to deteriorate air quality (Taha et al. 2000), increase
cooling energy demands, and thus GHG emissions (Gill et al. 2007; Garrison and Horowitz 2012).
Temperature rise may also pose a significant threat to the functionality of urban ecosystems and
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the provision of their services and biodiversity (Knapp et al. 2010). The capacity of vegetation
for cooling via evapotranspiration will be reduced or lost altogether during droughts which may
become more frequent and prolonged in many parts of Europe (Gill et al. 2007; EEA 2012).
The urban climate can be effectively modified by altering the amounts of heat energy reflected,
absorbed, stored and convectively transferred. In fact, there is a correlation between an increase
in green areas and a reduction in local temperature, suggesting the increase of urban vegetation
as a possible mitigation strategy for the UHI (e.g., Doick and Hutchings 2013; Zhang et al. 2014).
Vegetation contributes to the modification of urban climate in primarily providing shading,
evapotranspiration, modifying albedo and directing wind direction, either as a windbreak or as a
wind funnel (McPherson et al. 1994). Evapotranspiration has the ability to reduce hot day temperature of 1°C – 5°C and add moisture to the air (Obi 2014). However, according to Rosheidat
and co-workers (2014) the most important property for thermal comfort in cities of trees is its
potential to cast shade. In a study in Berlin it was shown that temperature differences to the surrounding built areas of 1-2°C can be observed in large parks such as the Tiergarten which is 212
ha of size (von Stülpnagel 1987; for similar results in North America see Oke 1988).
The cooling effect of green spaces is influenced by the type and composition of vegetation as
well. Yu and Hien (2006) reported that green spaces, such as street trees, green roofs, gardens,
parks,, and water features, when arranged throughout a city have a collective net cooling impact
on average city-wide temperature. Moreover, the air temperature in a park was significantly
correlated with the plant density. However, in one study green spaces with a paved surface of
50% or more of the land coverage, tended to be warmer than their surroundings (Chang et al.
2007). Even an urban green space covered entirely by grass can be warmer than the surrounding
area (Potchter et al. 2006).
Gill and colleagues (2007) corroborate these findings by one of very few studies on the potential
of climate adaptation via UGI. For the conurbation of Greater Manchester the research established a clear inverse relationship between the amount of evapotranspiring green and blue surfaces and surface temperatures. Surface temperature hot spots were densely built town centres,
high-density residential areas as well as commercial and industrial areas. Here surface temperatures will rise more under climate change than in well-green residential areas and public green
spaces. Furthermore, the study showed that vulnerable population groups (as defined by population age and income disparity) concentrate in those areas where heat loads are highest (Lindley
et al. 2006). Thus there is also an issue of environmental justice.
B) Control of riverine flooding and local stormwater floods
Rivers and their watersheds are often heavily modified in urban areas. Channelizing streams
within concrete embankments and the partial building up of floodplains are common phenomena. Moreover, increasing amounts of water impervious surfaces in urban areas reduce the capacity for retaining and infiltrating precipitation locally. Increased volumes and speedier peak runoff in streams are a consequence (e.g., Bridgman et al. 1995) which can overwhelm storm water
systems and increase flood risks (Matthews 2011) resulting in building and infrastructural damage as well as related mortalities (Abunnasr 2013). For instance, according to an older review of
American research studies, implementation of 20% impervious surfaces in a natural watershed
will result in 20–30% more runoff in case of a 2.3 year rain event, and 50% cover of impervious
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surfaces will raise runoff volumes by 60-80% (Leopold 1968). Climate change is predicted to
increase the likelihood of riverine flooding in many parts of Europe due to an increase of periods
with heavy precipitation (Tebaldi et al. 2006). Therefore, climate change requires for improved
flood risk protection.
Planning policies should look to moderate the risk of surface water flooding through reducing
the amount of hard surfaces in the city, lowering runoff volumes by allowing precipitation to
infiltrate more easily into the soil (Carter 2011). Retention, infiltration, evapotranspiration and
conveyance of stormwater in urban green spaces can be a part of the solution (see Chapter 4.1).
For instance, for the conurbation of Greater Manchester, UK, an increase of precipitation from
rainstorm events by 56% until 2080 was predicted under a high-greenhouse gas emissions scenario (Gill et al., 2007). This would lead to 82% more surface runoff due to restricted capacity of
soils to infiltrate the stormwater. An increase of green space cover by 10% would reduce surface
runoff during a rainstorm event by approximately 4%.
C) Adaptation to sea level rise
Adapting to climate change and coastal variation will be a major challenge for communities and
governments in the 21st century (e.g. European Commission 2013). Cities in low-elevation
coastal zones face the threat of sea-level rise with increasing risks of submergence, coastal flooding, and coastal erosion (World Bank 2011; IPCC 2014).
Adaptation options include maintenance and restoration of coastal landforms and ecosystems
(IPCC 2014). Therefore a possible approach, among others, to adapt and reduce these expected
impacts is the enhancement of vegetation in coastal areas. The presence of vegetation in coastal
areas improves slope stability, consolidates sediment and reduces wave energy moving onshore
(Prasetya 2007; Duarte et al. 2013; van Slobbe et al. 2013). For instance, establishment of vegetation may be used to stabilise natural or artificial dunes. This helps the accumulation of sand
from wind-blown sources around their stems, which promotes dune growth (Sigren et al. 2014).
Adaptation efforts in European cities already include projects that increase green urban coastal
areas, such as, the beach parks of Køge Bay and Amager in the Copenhagen area, Denmark –
combine flood protection with ‘engineered nature’ in the form of lagoons, and high quality artificial beaches (Brøker and Mangor 2011).
4.6.2 Climate change adaptation in current urban green space planning
The importance of urban green spaces for climate change adaptation has been increasingly
acknowledged (Gill et al. 2007; Fryd et al. 2011; Demuzere et al. 2014; Matthews et al. 2015).
Results from the survey of 20 European cities (D5.1/Davies et al. 2015) showed that the importance of climate adaptation as a policy objective is increasing. While biodiversity and human
health were most frequently mentioned, climate adaptation was in third place with being referred to in half of the strategic plans that were analysed. Moreover, planning officers thought
this to be the most important policy theme that should be addressed in the future.
4.6.3 Case study: Climate change adaptation in Almada’s city-wide strategy
The first case for climate change adaptation is about the city-wide climate change adaptation
strategy from Almada, Portugal (Box 4-11).
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Box 4-11: Case Almada, Climate change adaptation (CCA)
Case 1: Climate change adaptation strategy of Almada municipality, Portugal
Almada’s adaptation strategy to climate change aims to respond to the natural, environmental and technological vulnerabilities and risks of the municipality by enhancing resilience of the natural, social and economic systems, and providing a healthy and safe environment to the communities. This agenda is considered a
crucial dimension for the sustainable development of the city, being mostly relevant at the local and district
levels. This ecosystem-based adaptation approach has achieved international recognition due to its flexibility, efficacy and low implementation cost, bearing a high replication potential while adaptation measures at
the local level.

Map of multifunctionality as the result of the assessment of natural resources, and the potential and provided ecosystem services. With this approach it is possible to structure a nature-based solution that integrates
the natural potential and reinforces the services provided, while reducing vulnerabilities or risks in the present and in the future climate change scenarios (Credit: Câmara Municipal de Almada).

Strategy approach and implementation
The climate change adaptation (CCA) strategy of Almada responds to the many vulnerabilities
and risks Almada faces already now or that will become a threat in the future. The strategy is
innovative by adopting: a) both a multilevel and multifunctional approach as it takes into account different levels of planning (local, urban and municipal) and the potential of various ecosystem services provided by the UGI, and b) an approach for integration of nature based solutions that uses the potential of ecosystem services’ provision by urban nature to enhance the city
resilience. This is done through the mapping and spatial representation of vulnerabilities and
risks (see Figure in Box 4-11), and of the potential ecosystem services that the UGI can provide
(multifunctionality). Based on considerable scientific knowledge exchange with key stakeholders
the strategy focuses on adaptation actions and measures which were considered feasible. The
approach also includes participation in several European programmes (e.g., EU Cities Adapt programme) and collaboration with other European cities for exchange of knowledge, visions and
capacity building.
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This approach is relevant at a city-regional level, but measures are mostly devised at the district
and local level. It tries to integrate specific adaptive solutions at different scales, such as the detail/local scale in the development of Local and Urban Plans (1:1.000) and the municipal scale
which defines a global territorial adaptation strategy and establishment of measures and regulations according the Almada Master Development Plan (1:10.000). Furthermore, solutions are
sought considering the application of local multifunctional actions that assess several vulnerabilities and risks at the same time considering the potential ecosystem services of the urban natural
spaces to enhance the city resilience.
Most actions where realised already, but some will be implemented in the near future, and others are being planned yet. Projects intend to further develop and improve the UGI through using
an ecosystem-based adaptation approach, and taking into account climate evaluation scenarios
till 2100.
Contextual factors
The city faces many vulnerabilities and risks regarding climate change, in part due to its geographic (e.g., extensive coastline) and social-economic circumstances (e.g., high population density with a city-region strategy; past illegal urban growth; industrial recession associated to unemployment and weakened social cohesion). These challenges are also opportunities to create
new green spaces and improve the UGI. The CCA strategy is not fully legally binding; some adaptations measures are already included in the local and urban plans, while the municipality continues working to include the overall strategy in the Master Development Plan that is being reviewed. Main objectives have not changed but specific ones changed as new challenges or needs
emerged.
Actors, participation, cooperation and coalitions
In 1999, the municipality established the Department of Sustainable Environmental Strategy and
Management (DEGAS) to deal particularly with the assessments of vulnerability and risk, and
with the design of strategies to face the present environmental problems and plan solutions for
the future. The DEGAS department represents the municipal expert team to deal with climate
change matters and is the primary actor for CCA strategies but several other actors participated
along the strategy development and implementation process. For example, several research
groups from the Faculty of Sciences of the University of Lisbon (FCUL) have assessed vulnerabilities and monitored climate change impacts. Moreover, cooperation with the Energy Agency of
Almada was set to model climate scenarios. Other actors from the public administration such as
the Municipal Water Services and Sanitation and the Civil Protection were also relevant stakeholders due to their collaboration with the municipality during development and implementation phases. The urbanistic department did not always want to collaborate, because in some cases they did not share the same vision when planning adaptation measures that account for future
climate change scenarios.
The strategy has mainly a top-down approach which prioritizes the involvement of technical and
scientific stakeholders in the evaluation of climate change impacts and in the definition of goals
and measures of the overall strategy. Public hearings were limited to the implementation of
some local projects. Yet, for the ongoing revision of the Master Plan of Almada, where adaptation
measures are being included, public consultation takes place.
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Perceived and measured effects
The CCA strategy produced several measurable effects at different levels from the implementation of projects that incorporate measures of adaptation, especially in the areas of mobility, urban agriculture, and Urban Heat Island Effect. For instance, the city has constructed new ecological corridors, and green spaces considering the potential ecosystem services provided by green
spaces for CCA. These measures not only enhance the environment (e.g., air quality, biodiversity), but they also reduce people’s vulnerability in regard to climate change.
Perceived institutional effects also include changes in the collective discourse by the adoption of
new concepts (e.g., ecosystem services) by other departments and public services.
Factors of success and limitations
Institutional factors contributed to the success of the CCA strategy, in particular, the creation and
existence of a strong multidisciplinary team with relevant knowledge and experience. Further,
coalitions with researchers to develop the strategy have contributed to its success. Also, the participation in several European programmes and collaboration with other cities contributed to
the success of the strategy.
However, Almada still faces some challenges related with lack of budget and staff in public administration, and with the existence of different strategic views within the municipality. Departments not always have the same methods and priorities regarding climate change matters which
sometimes delays the development and implementation of adaptive measures.
Potentials for improvement
Improvement can still occur, especially at the institutional level. Different strategic views, methods and priorities between different departments regarding climate change matters sometimes
delay the development and implementation of adaptive measures. Therefore, cooperation between departments should be improved. More resources, including staff, and funding are also a
limiting factor.
Lessons and transferability
The approach to ecosystem-based adaptation that uses the natural potential ecosystem services
and multifunctionality mapping of the urban green spaces to enhance the city resilience can be
transferable to other cities. Further, other aspects such as the integrated multilevel and multifunctional approach accounted in the climate change adaptation strategy are also relevant and
transferable. Cooperation with several European cities to improve vision, knowledge and exchange experiences in UGI planning is also an important factor that can help other European
cities. Transferability of the public participation process to other cities with their specific planning contexts needs to be gauged with care.
4.6.4 Case study: Climate change adaptation in light of urban renewal in Szeged
The second case for climate change adaptation is about urban renewal of city centre of Szeged,
Hungary (Box 4-12).
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Box 4-12: Case Szeged, Climate change adaptation (CCA)
Case 2: Climate change policy in light of the inner city rehabilitation of Szeged, Hungary
The municipality of Szeged has no formal (written)
strategy on climate change adaptation. However the
municipality is taking certain steps to deal with climate change. Specifically, it is taking advantage of
the urban development to implement new measures
that contribute to climate change mitigation/adaptation and the green spaces planning.
The present case study intends to demonstrate how
climate change measures are applied in the rehabilitation of the inner city, a place where the climate
change can be seen most evidently: temperatures in
sunny days can be 6 to 8° higher than in the outskirts
and the effect of heavy storms and falling rain can
be felt because of the highly paved surface.

Rehabilitated park at Dugonics Square with pervious
pavements (Credit: Szeged’s Chief Architect’s Office)

Examples of attempts to adapt to and mitigate the effects of climate change in the inner city can be characterized as follows: a) extensive development of public transportation; b) creating pedestrian and restricted
traffic streets in the downtown, c) planting trees, renewing the already existing greenery and creating new
treed avenues where there were no trees before; d) the installation of watering systems in case of new
green space developments in the inner city, e) introducing new fountains, water features and vapour gates
in the inner city, among others.

Strategy approach and implementation
The municipality of Szeged has no formal written climate strategy, but several actions with relevance for climate change mitigation and adaptation have been implemented. Specifically, projects were developed for the rehabilitation of the city centre –in streets, markets and parks–
which included elements of climate change mitigation and adaptation. The most innovative aspect of the city rehabilitation in light of climate change was the establishment of water sources
(fountains, higher level of irrigation), construction of an automatic sunshade at Dugonics Square,
green roofs on certain buildings of the inner city, choice of the tree species that will be better
adapted to climate change (more drought resistant species) for planting based on scientific
knowledge.
The municipality had the chance to implement climate change interventions in line with the inner city renewal programme that started in the 1990s but got a big impetus in the end of the
2000s when EU funds became available for urban renewal projects. Large scale projects started
mainly in 2008 and lasted until 2013. Their planning and implementation involved a number of
staff from the municipality as well as from external organisations. Also, projects were supported
by local legislation which protects and supports green infrastructure. There is the interest to
continue working in this area, but no specific projects are planned for the near future.
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Contextual factors
Two main factors promoted the city’s rehabilitation: first, the high summer temperatures, and
second, the poor condition of the city centre (see Chapter 4.4.4). Within this context, the Szeged
municipality had the chance to implement climate change interventions, mainly in the end of the
2000s under EU funds available for urban regeneration projects.
Actors, participation, cooperation and coalitions
Several internal and external actors contributed to the development and implementation of actions. During the development the chief architect was responsible for the planning activities regarding both the conceptual and the physical planning stages. Different departments were involved such as the Urban Development and the Urban Management Departments. Several public
and private companies were hired by public tender for execution of the projects.
The civil sphere was involved in: a) residents consultation concerning a given area; and b) workshops to discuss the paths for blinds across a square and the racks and roots for bicycles. Some
conflicts occurred regarding, for instance, the creation of a car-free inner city, planting of trees,
and other climatic and architectural aspects.
Perceived and measured effects
The rehabilitation of some areas of the city centre has led to the creation of new spaces for
events, recreation, and meetings which can help social cohesion and improve life quality which
were major goals for urban renewal. They also support climate mitigation and adaptation even if
the latter were not the primary objectives. However, trees were planted with the main objective
to mitigate climate change. Energy efficiency was also improved in some buildings and in old
street lightings in the renewed areas. Overall, there was an improvement of environmental quality due to the increase of green areas and water surfaces, and reduction of car traffic.
Factors of success and limitations
Several coalitions were established and continue today which can be considered a success. The
Municipality, more accurately the office of the chief architect, has decided to cooperate with the
University of Szeged (Faculty of Climatology and Landscape Ecology) more closely, and ask their
opinion and research outcomes on measuring the local effects of climate change, and on how to
best mitigate these with green spaces. The Faculty also organised a conference on climate
change and the possibilities provided by urban green spaces. Furthermore, the University cooperates with the Environmental Management Company of the city, e.g. on creating a cadastre of
trees. A Hungarian NGO called the Energy Club also organizes a training course to encourage the
creation of climate change strategies in different Hungarian cities, including Szeged. The chief
architect and the horticultural rapporteur are members of this course.
Main limitation factors were: a) shortage of funding; b) limited urban space to increase green
areas; and c) need to improve knowledge/expertise to updated methods. The availability of the
legal framework can be regarded as a supporting or limiting factor, according to the position of
the actor. There are some national and local regulations on e.g. that at least 1m must be kept as a
protection zone between utilities and trees, that utilities cannot be put under green surfaces.
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Furthermore, regarding funding in Szeged – and in Hungary in general – urban public space development, including green space development, is depending on the availability of European
Union funds.
Potentials for improvements
Improved knowledge/expertise could help to advance development and implementation of
measures for climate change mitigation and adaptation. Specifically, based on the cooperation
established between the University of Szeged, Faculty of Climatology and Landscape Ecology and
the chief architect’s office monitoring the effects of climate change and the development of strategies is hoped to improve in the next years. Furthermore, the municipality also plans to implement new green spaces developments that create networks in the outer districts of the city.
However, realization of the plans heavily depends on whether EU funds will be available for
these purposes.
In addition, civil organisations and the University of Szeged are about to implement training
courses to educate experts of the municipality and also decision makers on the topic of climate
change adaptation and mitigation.
Transferability and lessons
The case study reveals that measures to introduce or improve UGI for climate change adaptation
can be implemented even in densely built and densely populated areas, where there are many
conflicts of interest, and many demands regarding use of space. In case of areas like these, climatic aspects must be cautiously included into the strategic plans and must be strongly supported by political decision-makers. The latter should be properly capacitated and equipped for this
purpose. Otherwise in a densely built area, other demands and aspects can easily override goals
for climate adaptation.
The measures implemented in Szeged such as renovation of public open spaces, tree plantings
etc. can be easily transferred to other cities. The study shows how cities in New Member States
which are often struggling with strong limitations of capacity in terms of budgets and staff can
initiate and implement actions that enhance urban resilience to climate change. Focus on local
actions seems to be appropriate in such a situation.
4.6.5 Discussion
The case studies for climate change adaptation (CCA) differ largely in their approach to climate
change adaptation. For instance, Almada has a CCA strategy for the city-region whereas in Szeged the municipality does not have an overall plan albeit it is developing specific measures to
respond to certain CC issues. In Almada, the CCA strategy is not fully legally binding but the municipality is currently working to include its overall strategy in the Master Development Plan
that is being reviewed.
Not surprisingly, climate change is the driving force in both cases. Almada tries to respond to
multiple challenges (vulnerabilities and risks) the city faces in part due to its geographic –
extensive coastline– and socio-demographic circumstances. Szeged is responding to high summer temperatures experienced in the last years, with rehabilitation measures in some streets
and parks in the city centre. In both cases, there is still no formal (written) CCA strategy; howev-
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er in Almada the municipality is working to include the overall strategy in the Master Development Plan that is being reviewed.
Almada’s CCA strategy is considered innovative for several reasons. First it focuses on identifying current climate threats and how they are expected to impact the city in the coming century.
Second it is based on a framework used to identify vulnerabilities and risks and implement adequate responses such as nature-based solutions that promote resilience. Advances in UGI planning regarding climate changes adaptation relate to an ecosystem-based adaptation approach
which recognises that UGI can also provide important services which help adaptation to climate
change (European Commission 2013). Moreover, because UGI should be multifunctional and
function at multiple scales, the ecosystem services concept is useful to explicitly identify and
assess its multiple functions (Ahern et al. 2014), a concept that is in the base of Almada’s planning methodology. Currently, this framework is implemented into the planning and execution of
local measures while the strategy is being incorporated in the city’s Master Plan.
In Szeged, local actions can be considered important steps in the climate change mitigation and
adaptation (i.e., increase of green areas, the appropriate choice of tree species adapted to local
conditions). Such actions may be steps towards developing the awareness and capacity for more
strategic approaches to include the whole UGI and evaluate its impact in the city. In other words,
actions like planting trees in specific areas can help, for instance, to reduce air temperatures
(Bowler et al. 2010; Obi 2014), yet the planning of such actions should be carefully evaluated,
because it is known that the impact of trees on climate change mitigation and adaptation can
depend on several factors such as trees species, or size and composition of the green spaces
(Rosheidat et al. 2014).
Public participation was limited to the implementation of some local projects in Almada, where
the strategy has mainly a top-down approach as it prioritizes the involvement of technical and
scientific stakeholders. Contrary, public consultation for the development of actions occurred in
Szeged. In the latter, public hearing through surveys and workshops was considered during the
development phase. However, it remains open if CCA measures have been object of these participation processes.
Various internal and external actors participated during development and implementation in
both municipalities. However, Almada relies on a strong multidisciplinary team to address climate change, whereas in Szeged there is a general shortage of expertise or a specific team/department to work further on this matter. Both cities involved academia in the definition of
measures. Still, Almada makes it in a more consistent and systematic way, having regular coalitions with scientific stakeholders in the evaluation of climate change impacts, and monitoring of
some of the adaption actions.
In sum, compared to the application of CCA strategies in current European green space planning
the Almada example appears quite advanced as it uses an ecosystem-based adaptation, multifunctional, and multilevel approach. Also it cooperates with several European cities to improve
vision, knowledge and exchange experiences. For Szeged, a generalized lack of expertise and
funds do not allow to reach this level of innovation in climate change adaptation matters. Nevertheless, funding and lack of personnel has also been perceived as a limitation in Alamda. In Al-
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mada, the potential for increased cooperation between departments has been mentioned, whilst
Szeged acknowledges the need to improve knowledge/expertise to advance development and
implementation of CCA measures and create an overall strategy.
4.7 UGI planning to promote the green economy
4.7.1 Scientific background
The recent economic crisis that affected
most of the developed world economies
has sparked a renewed interest in alternaIn its simplest expression, a green
tive forms of growth and economy. Of
economy is low-carbon, resource effithese, green growth and the transition to
green economy are the most widely discient, and socially inclusive.
cussed (Simpson 2013). Green economy is
one of the key issues addressed by GREEN
SURGE as indicated already in the project’s
title. A separate Work Package (‘Contributing to the Green Economy’) deals with monetary and
non-monetary assessments of the benefits of ecosystem services provided by urban green spaces
and biodiversity (see D4.1/Andersson et al. 2015a), as well as with different ways of integrating
ecosystem services provided by urban green spaces into real economies (see D4.2/Andersson et
al. 2015b). Finally, this Work Package aims at operationalizing the concept of green economy for
urban green infrastructure planning and governance.
Semantically, “green economy” emphasizes the economic context of sustainable development.
Such an economy-focused discourse fits well into most modern policy and political discussions,
which tend to focus on economic issues, economic aspects and economic solutions to most challenges (Norgaard 2013). However, much work remains to be done regarding the question as to
how we conceptualize and implement the Green ‘Urban’ Economy. Beyond rethinking economic
systems there is an urgent need to find ways to reduce urban ecological footprints to combat
global environmental challenges. At the same time, unprecedented rates of urbanization and an
increasingly global market force national and local authorities to remain competitive. Thus, the
urban economy needs a transition to a more sustainable and green development trajectory
without losing competitive strength.
Green economy has been defined as: “one that results in improved human well-being and social
equity, while significantly reducing environmental risks and ecological scarcities” (UNEP
2012:9). “In its simplest expression, a green economy is low-carbon, resource efficient, and socially inclusive” (UNEP 2011:16). Green economy is best seen as a comprehensive approach covering a number of economic considerations and policy/governance strategies, where a strategy
for changing towards an economy that supports sustainability targets could be found in any one
of these approaches or combinations of them.
In GREEN SURGE the focus is on connections between green economy and UGI. Since many discussions about UGI emphasise investments in park space, waterfront cafes, and up-market,
LEED-certified buildings, there is a concern that “there is no place in the ‘sustainable’ city for
industrial uses and the working class (Curran & Hamilton 2012:1027). It should be understood
that, given our definition of green economy, it is not about maximizing the extent and quality of
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UGI per se to promote economic benefits but to consider them in concert with social and environmental effects and utilizing green economy as a tool for reaching sustainability targets.
Linkages between UGI and green economy can be by four related main themes:
A.
B.
C.
D.

Economic competitiveness
Business opportunities
Economic efficiency – avoided costs
Tools and approaches to promote green economy in UGI planning

Each theme contains a number of approaches and strategies for greening or replacing conventional economic approaches and solutions, as will be described below.
Considering how UGI planning can promote the green economy the following objectives are suggested:
1. UGI planning can improve competitiveness with other cities by increasing the attractiveness and
quality of life via investment in urban green infrastructure
2. UGI planning can promote business opportunities and increase economic benefits of businesses that
profit from proximity to urban green space.
3. UGI planning can avoid costs, e.g. through prevention of environmental damages.
4. UGI planning can consider innovative implementation mechanisms (such as PPPs, social entrepreneurship) and tools to make (economic and non-economic) benefits tangible.
UGI planning to promote the green economy must highlight and include the wide range of benefits that cannot be, or at least so far, are only inadequately captured (e.g. aesthetic beauty, air
quality, perceived well-being etc.) in current economic systems. This way, UGI planning is closely
linked to multifunctionality (Chapter 4.3). Further social effects (Chapter 4.8) needs to be considered since investments in UGI may lead to increasing housing costs up to gentrification and
the displacement of the very residents the green space strategies were designed to benefit
(Wolch et al. 2014). Reducing the risks of high costs for damages caused by climate change induced natural hazards is an important motivation for promoting a green economy. Therefore,
also the links to the role of urban green infrastructure for climate change adaptation should be
considered (Chapter 4.6 and 4.1).
A) Economic competitiveness
Cities are facing competition with each other and, partly also with the surrounding countryside,
in terms of retaining or attracting residents and businesses, and for attracting visitors that spend
their leisure time in cities and thus promote businesses related to tourism and recreation (for
the latter see section B). There are also more ways how well-planned UGI can contribute to economic competitiveness such as increasing attractiveness by promoting social cohesion or labour
productivity by increasing health and well-being of employees (for more information see
D4.1/Andersson et al. 2015a).
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Attracting inhabitants and businesses
The availability and quality of urban green space tends to be included as one of the important
aspects of urban competitiveness (Jiang & Shen 2010) and it is included in many rankings comparing cities with regard to quality of life and attractiveness to people and business, such as the
Monocle Magazine’s “The Most Liveable Cities Index”. This is further reflected in the recognition
by some local authorities that UGI improves quality of life and thus can enhance local competitiveness. For example in Manchester UGI was considered by local planners as “beneficial for
quality of place and strengthening the economy, such as promoting a competitive advantage over
other locations” (Carter et al. 2015, p. 36). Urban green spaces have an important place-making
potential connected to both innovative regeneration projects (e.g., urban brownfields, see Franz
et al. 2008) and to the connection that people feel towards landmark features of local ecosystems
such as ancient trees (Tidball & Krasny 2014).
Nevertheless, the role of UGI is still minor in most discussions on urban competitiveness (c.f.
Begg 1999; Ni 2012) and only more broadly understood environmental quality tends to be considered (The Economist 2013). Even the Green City Index, prepared by the Economist Intelligence Unit and sponsored by Siemens, does not explicitly refer to UGI but only to major environmental quality and governance categories (Siemens 2012). Similarly, quality of living rankings and reports (such as those prepared by the Economist and by Mercer) only refer to general
environmental conditions (such as safe and clean environment, institutional capacity to deal
with environmental problems, and absence of natural hazards) rather than UGI or green space
availability.
B) Business opportunities
Next to promoting competitiveness, UGI can generate or promote business opportunities but
also foster new forms of social enterprises.
Business and economic benefits
UGI can provide connections that link major tourism destinations such as urban forests, big
parks, waterfronts to the city, its neighbourhoods and main streets. Green spaces and green corridors can channel and slow down pedestrian traffic and make people spend more time along
transportation routes: A study from the USA found that shoppers across 26 different-sized cities
reported people being willing to travel further to visit, stay longer once there, and more frequently visit, business districts with trees (Brengman et al. 2012). Green design features connected to daylight and greenery availability, including both indoor and outdoor green space, can
be linked to positive shopper perceptions and behaviour, less stress among customers, better
staff motivations etc., positively influencing store image and willingness to pay higher prices for
goods and services (see in particular Wolf 2014). These issues are increasingly important considering the competition that traditional shopping facilities experience from on-line commerce.
However, it should be noted that integrating greenery into the commercial areas must be designed on a case-by-case basis. Joye and co-authors (2010:62) showed that greenery can potentially reduce access to shops or products, hide shop frontage and advertising, and exacerbate
crowding if situated incorrectly.
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Tourism and recreation
Ecotourism and nature based holidays have been more actively discussed for more “natural”
destinations like national parks and conservation areas but much of the reasoning is fully applicable to UGI and city branding. Outdoor holidays may be based around activities such as walking
or cycling, both having limited environmental impact and requiring relatively little expenditure
(hence being accessible to all, regardless of their income) while still having great value to those
taking part (including co-benefits like environmental awareness. Tourism services can capitalise
on consumer demand for recreational or sightseeing opportunities in or near a city, including
beaches, sailing/kayaking, birdwatching, bicycling, golf, or other organized activities. Such activities have further health and well-being benefits, and they are likely to influence future proenvironmental behaviour as a result of improved environmental awareness (cf. Kronenberg
2014).
Parks, gardens and other open spaces can attract tourists both with their attributes (aesthetics,
historical background and heritage, landscape) and with their capacity for hosting activities such
as music concerts, painting exhibitions and theatre or opera shows (Cianga & Popescu 2013).
Activities and exhibitions related to vegetation (flower fairs, gardening workshops and urban
food production) provide further examples of how additional opportunities can be used to plan
UGI and connect it with attracting tourists and providing many other benefits to urban inhabitants (Watkins & Wright 2007).
In many European cities the economic contributions of business travel are at least on par with
those from leisure tourism (van den Berg et al. 1994), and the market for hosting meetings has
been explored and pursued by a large number of former industrial cities in the UK, continental
Europe, the USA and Australia within their strategies of post-industrial urban regeneration (Law
1987). While a green city image used to advertise destinations, it is but one of many arguments
used, and the exact relative importance varies (Bradley et al. 2002).
Social entrepreneurship
Social entrepreneurship, i.e. innovative business models that address the long-term needs of the
society, has been promoted over the last 30 years by majority of the most relevant international
organizations including the World Bank, different UN bodies, OECD, World Trade Organization,
and the European Environment Agency (Farinelli et al. 2011; UNEP 2011; EEA 2013). Common
to urban green spaces created by social enterprise is that they were created in a socially inclusive way, are not valued only in terms of financial gains and develop human resources to engage
with wider social and environmental problems, placing it firmly under the concept of green
economy. Green space based social entrepreneurship ventures differ in whom they include (Desa
2012) and in what legal entities they form, for example cooperative enterprises, mutual societies, foundations or associations (EC 2013).
C) Economic efficiency – avoided costs
Further UGI planning can help to avoid costs, e.g. by improving human health or avoiding damages from natural events.
Health
It is widely acknowledged that urban green space ensures multiple health benefits (Tzoulas et al.
2007; Wolch et al. 2014). In particular, access to green space in cities has been shown to corre-
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late with longevity (Takano et al. 2002), recovery from surgeries (Ulrich 1984), reduced stress
(Kaplan and Kaplan 2005; Korpela and Ylén 2007; White et al. 2013), mental health (Alcock et al.
2014) and self-reported perception of health (Maas et al. 2006; van den Berg et al. 2010), all of
which translate into higher well-being and reduced health care costs. In particular, restorative
health (i.e., recovering after health problems and living a healthy life) (Kaplan 1995), which also
includes horticultural therapy, is highly relevant in the context of stressed urban populations
(Grahn and Stigsdotter 2010) and it seems particularly important to ensure visual and physical
access to green space for housebound urban residents (Jackson 2003). In general, the environment improves health offering restorative benefits, alleviating environmental “bads” (such as
pollution) which negatively impact physical and mental well-being, and by providing space for
social contact and physical activity (Ward Thompson et al. 2012; MacKerron and Mourato 2013).
For example, The Trust for Public Land found out that the annual avoided costs of health care
related to different levels of physical activity in parks across 10 US cities and counties ranged
from 4 million to 69.4 million $ per year (cited by Wolf and Robbins 2015). In addition, some
avoided health costs are associated with the capacity of UGI to help in climate change mitigation
(Carter et al. 2015).
Insurance value of urban green infrastructure
Greening cities has often been suggested as a strategy for adapting to future climate change
(Chapter 4.5) and other anticipated but unpredictable changes. Regarding climate change mitigation, the benefits of urban green spaces include promoting carbon sequestration and if properly
planned, reducing energy consumption associated with heating and cooling buildings. Climate
change in combination with urban development is also increasing the risk of weather extremes
with negative impacts on livelihoods and property. For example, the economic costs of flooding
have been increasing over the last several decades, among other things because people and
property have been located in hazardous areas (Pielke & Downton 2000). Brenner-Guillermo
(2007) estimated the value of water flow regulation in the urban green space in the Catalan
coastal zone (Spain) to be US$11 per hectare per year.
The insurance industry is well positioned to understand the fundamental nature of emerging
risks to communities, the global economy, whole industry sectors and its own investments, and
is now starting to explore the commercial opportunities in conceiving, developing and rolling out
new products and services that address global sustainability issues (UNEP FI IWG 2007). However, economic approaches to estimating insurance value of ecosystems are “still poorly developed” (Elmqvist et al. 2013), and methodologies for monetizing the insurance value of resilience
provided by biodiversity and UGI are in their infancy (Green et al. 2016; see also
D4.1/Andersson et al. 2015a).
D) Tools and approaches to promote green economy in UGI planning
The concept of green economy also promotes a consideration of benefits and economic revenues
from investments in urban green space as well as for funding schemes for doing so.
Taxation
Taxation has been adopted as one of the major strategies for switching to a green economy. Most
directly connected to UGI and urban development are property taxes. These can be used to reduce sprawl and balance pressures on UGI, and lay the foundation for future use of neighbouring
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areas. The impact of these taxes on land use, density and urban sprawl depends on policy choices: what is included and excluded from the tax base, how property value is defined for different
classes of property (e.g., residential, multi-residential, farm, commercial and industrial properties), what percentage of the value is taxable, and how effective tax rates vary within and among
property classes. Common to such taxes is that land value is taxed more heavily than the buildings on the land. Throughout the OECD, local governments earn the most revenue from property
taxes. Housing close to green areas tends to attract wealthier residents, which in turn increases
the tax base (read more in D4.1/Andersson et al. 2015a and D4.2/Andersson et al. 2015b).
Green accounting
There are many methods available to calculate the value of UGI benefits and costs, so that they
may be included in urban decision making processes. Depending on the spatial scale, e.g. impacts
of individual projects or broader changes in urban design, different methods are more or less
suitable (Horwood 2011; Vandermeulen et al. 2011; UNEP 2012). At a very specific level of
individual services offered by UGI and typical human-made capital, one can use impact and cost
calculation methods such as life cycle assessment and life cycle costing, i.e. study the
environmental impacts and costs associated with various solutions throughout their life cycles –
incorporaing all costs and impacts related to their production, delivery, and disposal where
applicable (Wang et al. 2013). To support decision makers in making relevant decisions and
considering the benefits and costs of UGI development and maintenance, Natural England
collected microeconomic evidence of benefits related to UGI or green and blue space in general
(Rolls and Sunderland 2014).
Non-state financing
Given the diverse values, objectives, and actors involved in green economy initiatives (see
D4.1/Andersson et al. 2015a and D6.1/Buijs et al. 2016), a wide range of possible financing
sources at different levels may be used alone or in combination with one another for supporting
UGI projects, from awareness raising to stakeholder involvement and hands on implementation.
Public funds are increasingly limited (Kickert et al. 2015; Ortiz and Cummins 2013), making it
highly desirable for municipalities to engage the private sector in financing UGI. Merk and coauthors (2012) identified three tools which can be utilized to enable increased private sector
involvement: 1) creation of a market (such as the carbon market/carbon financing); 2) introduction of regulative instruments; and 3) corporate social responsibility (CSR). Along with these
Merk et al. (ibid) listed a set of existing or potential funding sources: existing partnerships between NGOs and industry (e.g. via Corporate Social responsibility and stronger references to the
importance of green infrastructure), Public Private Partnerships (PPPs), versions of the “polluter
pays principle”, Payments for Ecosystem Services (PES), biodiversity offsets and compensation
schemes, the introduction of a “Green infrastructure benefits tax”, which should be paid by the
users of green infrastructure benefits (such as tourists), and revolving loans - loans provided by
the private sector can help to cover the high costs which arise in the beginning of a project and
can be paid back over the project’s lifespan, when the benefits arise.
In addition, costs associated with UGI can be carried more directly by local businesses, for example via business improvement districts (BIDs). Introduced in Ontario, Canada, BIDs have been in
use in Europe and the USA since the 1960s. This mechanism facilitates financing and managing
improvements to commercial and industrial environments based on the agreement by a majority
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of businesses (either land owners or tenants) who accept an additional levy. Once a district is
established, revenue is available through long-term commitment to capital investment.
Non-monetary investment
Volunteerism, social entrepreneurship or different kinds of public-private agreements can bypass the conventional method of financing green space maintenance. For example, ‘time banks’
focus upon rebuilding the social economy (strengthening neighbourhood support networks, for
example), rather than the conventional economy, and reward time spent participating in voluntary activities in the community, for example green area management activities. Similar initiatives go under different names, e.g. monetary localism (Blanc 2002) or community currencies
(Seyfang 2004; Kubičková et al. 2012), all referring to the adoption of own means of payment at
the local level. Such local currency systems provide a complementary medium of exchange to
mobilise informal mutual support, by allowing members to trade goods and services among
themselves without using cash and represents an attempt of localities to re-claim control over
their economies and their neighbourhoods, and sometimes offering an alternative development
path (Pacione 1999; Seyfang 2001).
4.7.2 Application in current urban planning
As mentioned above, green economy can be understood very broadly and the GREEN SURGE
D5.1 (Davies et al. 2015) study made it clear that green economy is not pursued actively as a
comprehensive policy goal in European urban green space planning. However, cities have addressed and engaged with different subcomponents of green economy, such as targeted alternative taxation schemes or public-private partnership initiatives. Green economy, or components
of green economy, is embedded in other strategies relevant to UGI and not necessarily described
as an economic strategy, leading to discrepancies in what is indicated by policy documents and
what is said by policy makers: Many green economy components such as a low-carbon economy
or attractive public spaces have been included in other existing planning concepts, such as climate change adaptation and liveability, while the concept of green economy has not yet made its
way into European urban planning (ibid.). Also, the financing of a UGI project may depend
strongly on its scope and linkages with themes such as regional development, agriculture, fisheries, forestry and other sectors aiming towards nature conservation, climate change adaptation or
ecosystem service enhancement, rather than green economy or UGI per se (Merk et al. 2012).
However, there are also examples showing that companies invest in green spaces to increase the
attractiveness of their offices and working environment, with Jubilee Park created in Canary
Wharf office development in London at the cost of 6 million GBP as one of the best known case
studies (Rolls & Sunderland 2014). This is also considered in various advisory and labelling programmes for companies interested in enhancing green space in and around their offices and other buildings. One of such examples is the “Image” programme carried out by the Environmental
Partnerships Foundation in Poland within which companies were advised on how to improve
their image by taking proper care of their surroundings, with prime attention paid to the development of UGI (no longer active).
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4.7.3 Case study: Green economy in Berlin’s Urban Landscape Strategy
For the green economy theme the first case study is from Berlin, Germany and describes a topdown strategic plan that aims at improving the city’s public green space and quality of life (Box
4-13).
Strategy approach and implementation
In the “Productive Landscape” theme of the Urban Landscape Strategy (ULS), green economy is
not explicitly mentioned, but the goal is to include private stakeholders (e. g., farmers, urban
gardeners, entrepreneurs, and community organizers) as producers, users, and developers of
urban green space. Next to incorporation of private actors, the Productive Landscape themes
includes improved availability of urban green space for different population groups (including
collaboration in PPPs and other forms of co-management); developing green space for social
learning and socially disadvantaged people; and supporting new maintenance strategies. In order to achieve this, the plan aims to promote engagement of non-governmental actors in green
spaces using vision-inspiring creative imagery, geographic analysis of areas with potential for
interim uses. Other planned measures to engage actors are administrative support and guidance
through advising and user-contract agreements.
The ULS was approved in 2011 and published in 2012. Its implementation is divided into three
phases: by 2017, when the International Garden Exhibition will be held in Berlin, reference projects should be demonstrated, until 2030, green projects in Berlin should take more shape, and
until 2050 they should contribute to the measures specified in the Climate Development Plan.
The ULS further seeks to achieve its aims by utilizing existing programmes and is focused on
highlighting pilot projects that bring its vision to life.
For implementing the “Productive Landscape” theme, the city authority rather sees its role as
supporting private actors to initiate and develop projects rather than implementing specific programmes or measures itself. Aside from providing a strong vision and identifying potential areas
for innovative projects, the city did however, fund a number of reference projects on public
green space to help ‘bring the vision to life’. The “Space Pioneers” project on Tempelhofer Feld is
one of these pilot projects.
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Box 4-13: Case Berlin, Green Economy (GE)
Case 2: The “Productive Landscape” theme of the Urban Landscape Strategy. Berlin, Germany
The Urban Landscape Strategy (ULS) Berlin is a strategic vision plan approved in 2011 and published in 2012
that focuses on enhancing the potential of the city’s vast resource of public green space (around 44%) to improve the quality of life and strengthen the city’s image. It does this by outlining three themes: “Beautiful
City” (strengthening the city's horticultural heritage and improving adaptation to climate change), “Productive Landscape” (stimulating residents to get involved in the city's green space in creative ways), and “Urban
Nature” (enhancing nature experience).
In the “Productive Landscape” theme, the focus here, green space is considered as "socially, climatically, and
economically productive" (ULS, p. 7), especially in the various forms of urban agriculture but also other social
and entrepreneurial uses. The theme concentrates on leveraging the long-standing do-it-yourself (DIY) culture of the city to improve the productive potential of the city’s public green space while simultaneously fostering more public engagement, creative recreational potential, and place identity.

Visualization from Berlin’s Urban Landscape Strategy representing different aspects of the theme “Productive Landscape”
(Credit: Projektbüro Friedrich von Borries und bgmr Landschaftsarchitekten on behalf of Senatsverwaltung für
Stadtentwicklung und Umwelt Berlin).

Contextual factors
The city hoped to "leverage existing strengths" and "enhance the structure of existing green
space" towards addressing the city’s main challenges, namely climate change and resource management, demographic changes, enhancing cultural diversity, and coping with limited financial
resources of the city. For the "Productive Landscape" theme itself, motivations centred around
changing societal needs and trends for a higher degree of ecological sustainability, health consciousness, the desire for regional products, self-production of food and DIY in general, strengthening a sense of community and social interaction, and a desire for country living.

ADVANCED URBAN GREEN INFRASTRUCTURE PLANNING AND IMPLEMENTATION • WP5 • Page 105

The ULS was coordinated with other strategic plans that were being developed concurrently
(e.g., Urban Development Plan Climate, Biodiversity Strategy).
Actors, participation, cooperation and coalitions
The strategy was primarily developed top-down by two contracted landscape planning and architecture firms in cooperation with the Senate Department for Urban Development and the Environment (SenStadtUm). During development, the plan was discussed routinely with experts
from green space planning and management (GALK association) and the district green space
authorities. There were also "theme table" events with stakeholders, where potential strategy
themes were discussed with a wide range of actors (e.g. administrative officials as well as NGOs
like environmental enthusiasts, real estate developers, and people interested in cultural and historical site preservation). However, participation for the general public was limited to public
information given shortly before publication of the ULS.
Since publication, there are continuing discussions with different actors involved in the theme in
the form of workshops and discussion rounds. These talks serve to inform future directions and
necessary interventions for administration of the theme, but implementation is primarily intended for non-governmental actors. The range of potential actors that develop “productive
landscape” initiatives includes individual citizens with business and social aims, non-profits and
small companies, foresters, farmers, and hobby gardeners.
Perceived and measured effects
The ULS has had some effects at the institutional level, which can be exemplified by the fact that
the plan has already influenced other plans, programmes, and projects. The Productive Landscape theme also influenced the opinions and values of local experts since it facilitated a discourse about co-creation and co-management of urban green space, which represents a shift of
paradigm for some of the district green space managers.
Due to its visionary, inspirational approach and lack of specific measures, other effects are not
easy to determine, and there have so far been no formal assessments of the plan’s effects thus
far. However, there are a number of perceived and measurable effects which can be observed
from the reference projects, including expanding urban gardening, recreational attractions, and
educational programmes, promoting education, and increasing the quality of life for the city
dwellers. These projects also had some economic effects since they stimulated new economic
processes, either through stimulating new businesses or through for example educational programmes that obtain public funding for integration projects.
Factors of success and limitations
One of the factors of the plan’s success is the allocation of funding for the ULS, since the city put
forward 10 million € for its implementation, even though – according to one interviewee – the
least amount was given for the "productive landscape" theme. Another factor of success is most
likely the brand of the strategy itself, which can help to add weight and legitimacy to project ideas. The strategy in essence functions as an umbrella brand. It also fits with the general orientation of Berlin's development and thus the strategy has been taken up by other projects and programmes.
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Coalitions are and will be crucial for the success of the plan. Coalitions of the SenStadtUm with
groups like the Green League, who initiated a courtyard greening project, are a further hallmark
of success and indeed a defining feature of the “Productive Landscape” theme.
The plan’s challenges and limitations namely relate to issues concerning private interests in land
management, where the focus is often in profit-making and spaces might not be freely accessible
to all. Further, green space departments have to organize these initiatives to some degree, which
is a lot of work if initiatives are only short-lived. In the end, collaborative projects are always
cost- and personnel-intensive, and a lack of both is one of the main problems with which Berlin
struggles. Additionally, lack of funding for plan implementation presents some limitations. However, in general the lack of funding is perceived by city representatives also as fostering openness to new approaches and collaboration with non-governmental actors.
Potentials for improvement
In order to tackle lack of funding and assure future development of green space in the city it is
essential to more effectively utilize existing plans and programmes and continue to use reference
projects for advertisement of the “productive landscape” approach and appeal to new forms of
cooperation with private actors for implementation and management.
In terms of organization, the ULS itself already anticipated aspects for improvement. This includes the promotion of a more flexible administrative structure and culture and more flexible
instruments, while also stimulating community discourse about rules for such experiments, especially in parks regarding things like opening times, accessibility, design, and balancing private
and open space.
Based on the interviews with local stakeholders, the case study researchers see potentials for
improvements in applying tools such as monetary assessments that deal with maintenance costs
or to evaluate alternative green space designs and exploring possibilities for resource (water and
electricity) access as well as different kinds of public-private use agreements that maintain public access while protecting user/renter interests. Another issue which research might address is
how to overcome scepticism of administrators at the local (management) level regarding handing over responsibilities to private actors.
Transferability and lessons
The case highlights how public authorities can engage private actors. Key is initiating and mediating processes with the right actors that have the interest and means to engage in green spaces.
As stated in the book Urban Pioneers, which highlights Berlin’s long experience of temporary
uses, "the options available to public authorities are diverse, ranging from mediation, assistance
in locating sites, relaxing licensing procedures, relinquishing a site on favourable terms, through
to financial advice" (SenStadtUm 2007:23).
Berlin’s experiences with temporary use are promoted by its unique history (e.g. separation during the Cold War), its ability to attract young, creative people, but also because of larger-scale
structural changes which have created many brownfields. Despite familiarity with such approaches, according to the interviewed consultant, it was difficult at first to anchor a stakeholder-driven planning strategy in parts of the city administration. Such an approach might represent
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an even larger change of paradigm in a city which has less of a history with public-driven initiatives. Also, according to his experience, shrinking cities in general tend to be more creative because they have more land and less money to plan and care for it, while in wealthier, wellsituated cities design standards and regulations often curtail creative potential.
4.7.4 Case study: Green economy in the Edible Edinburgh Sustainable Food City Plan
The second case study for green economy describes the development of a sustainable food city
plan prepared by a bottom-up local partnership in Edinburgh, UK (Box 4-14).
Box 4-14: Case Edinburgh, Green Economy (GE)
Case 1: Edible Edinburgh Sustainable Food City Plan, Scotland
The Edible Edinburgh Sustainable Food City Plan
was introduced in 2014 for the city’s local authority area. The vision of the plan is to make
"Edinburgh a city where good food is available
for all, making for healthy people, thriving communities and a sustainable environment". The
plan was developed by an independent, voluntary and cross-sector partnership with organisations from the public, private and civic sectors,
including The City of Edinburgh Council (CEC) as
one of the partners.

Raised beds at Lochend Community Growing Project (Credit:
Edible Edinburgh 2015).

Strategy approach and implementation
The Edible Edinburgh (EE) Sustainable Food City Plan (SFCP) 2014-2020 aims to create a city
where good food is available for all, making for healthy people, thriving communities and a sustainable environment. It is an innovative approach in the sense that it was developed by a bottom-up, spontaneous partnership with a strong mandate after a need for a city-wide approach
around the theme of food was identified following a consultation process. It relies on several
stakeholders from different areas of expertise and operates on a voluntary basis.
The partnership has formulated aims, objectives and actions across six areas that have been
identified as key to creating a sustainable food city: health and wellbeing, land use, environment,
buying food, economy and cultural change. In the long run, plan implementation will increase the
area of land available for food growing within the city. For example, by developing a local food
growing strategy once the Community Empowerment (Scotland) Act comes into effect (Edible
Edinburgh 2014). The Act is important because it provides urban communities with the “right to
buy”, which means that the any land and buildings on the market must be sold to communities
against the market value if they show a desire to acquire it, even if other interested parties offer
a higher sum of money. Moreover, communities are entitled to buy land and properties if these
threaten the quality of the local environment, even if the owner is unwilling to sell (SCDC 2015).
By creating more opportunities for food growing and removing some of the institutional and
cultural barriers, the partnership aims to increase consumption of healthy and sustainable food,
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reduce food poverty, reduce food waste and energy use, strengthen the local, independent food
sector and improve awareness of sustainable food, and food growing and processing skills (Edible Edinburgh 2014).
The EE plan was designed for the years 2014-2020 and presents clear and feasible action points
relating to objectives, aims, and outcomes linked into existing governance structures. The plan
operates on city-scale. Also, it supports the Food for Life (FFL) project and promotes the development of food cooperatives to champion local food, stimulating food production at the city region level which extends beyond the local authority boundaries.
Contextual factors
EE plan development started in 2011, after the consultation on the CEC Sustainable Edinburgh
2020 strategy revealed a lot of responses around food-related issues. This, combined with a
number of organizations with various areas of expertise, taking a key interest in this topic, led to
the formation of a coalition to discuss and support the opportunity of developing an Edinburgh
sustainable food strategy for the city. The bottom-up coalition is independent, yet is linked into
existing governance structures since it is chaired by a councillor and aims at influencing political
agendas and, for example, successfully proposed the leaders of Edinburgh and Glasgow City
Councils to issue a joint pledge on food poverty. In addition, the EE board member also indicated
that the EE had been formally endorsed by the CEC.
Actors, participation, cooperation and coalitions
The plan was developed by a cross-sector partnership with organisations from the public, private, and civic sectors and operates on a voluntary basis. The partnership represents the interest
from a broad range of stakeholders, based on public consultation.
The EE initiative is officially recognized as a sub-partnership of both the Edinburgh Sustainable
Development Partnership and the overarching Edinburgh (Community Planning) Partnership.
Both these partnerships are the result of Scottish Government legislation that requires local authorities collaborate with public bodies and the third sector (Ambrose-Oji, et al, 2011). Also, the
EE supports the FFL partnership which aims at achieving sustainable food procurement in the
three largest public sector organisations in the city, CEC, National Health Service (NHS), Lothian
and the University of Edinburgh.
Perceived and measured effects
The GE initiative in Edinburgh facilitated several institutional effects and has already championed change to values and rules at the institutional level. An example of the group’s effectiveness
in influencing the political agenda is the already mentioned pledge on food poverty.
Effects of the plan on urban green spaces have not been monitored, but there are likely indirect
effects due to the EE-initiative championing local food production, now and in the future. There
is some, mainly anecdotal, evidence to suggest important social benefits of the initiative. For example, improved quality of life in care homes that have gained FFL accreditation and improved
environmental awareness of school children involved in the FFL pilot project.
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Factors of success and limitations
The most successful element is the coalition that forms the EE-initiative. It is a solid coalition
with strong linkages between partners that agreed on a vision and presented a plan with realistic, feasible actions. Potential barriers to implementation are lack of resources, and the involvement of stakeholders which is not always easy. The partnership does not have funding, partners
cover their own expenses, although sub-groups have applied for funding to deliver specific projects (e.g., the FFL project).
Potential for improvement
An area for improvement that was mentioned is quantifying some of the benefits of plan implementation towards creating a more sustainable food system. This could help in convincing funders and other stakeholders to support future activities relevant to creating sustainable food
cities. Moreover, non-monetary quantitative figures (e.g., a Sustainable Seattle type of indicator
such as “number of days you can see the top of the mountain through smog” as an air quality
indicator) could potentially help engaging more people to act sustainably. Development of such
indicators specific to food sustainability could be done by researchers. Also, researchers could
help in monitoring land use, community growing or urban agriculture.
Transferability and lessons
The EE plan is based on a bottom-up partnership which can exemplify how partnerships can
work to bring about change at municipality level. Planning your approach and interventions
carefully through extensive networking and knowledge exchange, and linking in with existing
governance structures, are key lessons to take from this approach. Cross-sector partnership
working and community empowerment as required by Scottish legislation are quite advanced in
Edinburgh and a prerequisite for the success of the EE approach. This needs to be taken into
account when discussing its transferability.
4.7.5 Discussion
The cases from Edinburgh and Berlin show different ways of contributing to a green economy:
by fostering local and sustainable food production at the city level, which consequently impacts
the share of agricultural land, and including bottom-up initatives in the co-creation and comanagement of urban green spaces. In Berlin, the Urban Landscape Strategy also intends to
enhance the city’s green spaces, to improve the quality of life and strengthen its image,
enhancing business opportunities.
The Berlin case exemplifies that the municipality plays a key role in the implementation of the
strategy by providing the vision, guidelines and priority areas and also by fostering discourse on
co-creation and -management of urban green spaces across the city, mainstreaming of such approaches depends on active participation by non-governmental actors. Promoting the green
economy within the framework of UGI planning will often require the engagement of nongovernmental actors varying from urban farmers as well as food processing and distributing
companies or a wide range of actors from private companies, through to social entrepreneurs,
citizen initiatives and individual residents. For authorities not familiar with such approaches,
these coalitions may pose considerable challenges.

ADVANCED URBAN GREEN INFRASTRUCTURE PLANNING AND IMPLEMENTATION • WP5 • Page 110

In the case of Edinburgh, a plan was developed by an independent, voluntary and cross-sector
partnership, including city council representation, following a bottom-up approach. The EE is
innovative and can work as a good practice example illustrating how a bottom-up strategic partnership can work to bring about change in food sustainability practices across the city. Conversely, the ULS plan shows how public authorities can inspire and engage private actors while maximizing declining city resources. Experiences from the plan’s reference projects highlight a number of lessons which might be relevant for other cities in implementing a similar approach.
None of the cases applied tools or methods to quantify benefits of UGI or direct economic profits.
Some costs have been avoided in both cases and more are still expected to be avoided, but there
is thus far no formal assessment of this. The lack of formal economic, social and environmental
assessments in these cases highlights the difficulty of conducting such evaluations when benefits
might be produced only indirectly. Preliminary studies already shed some light on this underdeveloped area in existing green development or green economy strategies (see OECD 2011 and
D4.1/Andersson et al. 2015a and D4.2/Andersson et al. 2015b). More elaborated strategies and
tools are needed for embedding green economy approaches in UGI planning. The concept of ecosystem services, for example, can help to considering a range of UGI benefits that are inadequately captured in current economic cost-benefit analyses at present and provide a framework for
identifying and communicating the diversity of values associated with UGI (Chapter 4.3).
4.8

UGI planning to promote social cohesion
The structure of this chapter differs from the previous ones due to the lack of resources for indepth case studies on social cohesion. However, as the theme was considered as very important
among the research team, three case studies researched by WP6 (see D6.2/Buijs et al. 2016)
were examined in the light of how they promote social cohesion. To avoid repetition with D6.2,
the analysis is focussed on aspects related to social cohesion and thus not only structured differently but also less elaborated then in pervious chapters.

4.8.1 Scientific background
Social cohesion is defined by the Council of
Europe (2004) as “the capacity of a society
to ensure the welfare of all its members,
minimising disparities and avoiding polarisation” (paragraph 1). Within the GREEN
SURGE project, it was also defined that
people from different backgrounds should
have similar life opportunities, and equal
access to services, including access to
green spaces (Hansen and Rall 2014).

UGI can improve social cohesion
by different means:
by providing accessible public
amenities and social arenas, by its
stress-relieving capacity, and by
providing opportunities for
volunteerism.

(Kaźmierczak and James 2007)
Increasing social cohesion has many advantages. It can ease tensions between
different ethnic groups and people of different classes and religions, reduce crime, vandalism and associated costs, improve the image of
neighbourhoods, improve social relations and social capital, and increase place attachment. A
more socially cohesive community could rely more on social capital and may also be able to bet-

ADVANCED URBAN GREEN INFRASTRUCTURE PLANNING AND IMPLEMENTATION • WP5 • Page 111

ter adapt to environmental disasters and be more resilient towards extreme events related to
climate change (Donoghue and Sturtevant 2007) .
According to numerous studies, urban green spaces can ease social exclusion through increased
social interactions and a stronger sense of place and community, thereby increasing social cohesion (Gobster 1998; Kuo et al. 1998; Kweon et al. 1998; Peters et al. 2010; Sullivan et al. 2004).
Urban green spaces allow people to be in the company of others even with different cultural
backgrounds in an undemanding environment. The repeated visual contacts and short-duration
conversations and greetings can strengthen the relationship between urban green space users
(Kaźmierczak 2013; Krellenberg et al. 2014). Kaźmierczak and James (2007) state at least four
means through which urban green spaces can enhance social cohesion: 1) by being free and accessible to all, 2) by providing space for social interaction, 3) by relieving stress and fatigue, and
4) by providing opportunities for volunteerism. Evidence also exists to support the notion that
urban green spaces can facilitate attachment to specific places, promoting feelings of comfort
and further adding to social cohesion, especially when one is concerned about and somewhat
engaged with places (Peters et al. 2010).
Most important issues, tools and methods in planning for enhancing social cohesion
One of the most critical factors to consider in planning for enhanced social cohesion through
urban green spaces is accessibility of (especially vulnerable) residents to green space, since
proximity is linked to green space use (Coles and Bussey 2000; Coley et al. 1997). Indeed, standards related to green space proximity are increasingly used, such as the Accessible Natural
Greenspace Standard or URGE standards, English Nature’s recommendation that natural green
space should be no further than 300 m from homes, or New York’s PlaNYC, which dictates that
all residents should live within a 10-minute walk of a park. Providing accessible green space can
be challenging though, as evidence points out that urban green spaces, and better quality urban
green spaces, is unfairly distributed to the benefit of wealthier residents in some cities (Gill et al.
2007; Krellenberg et al. 2014; Pham et al. 2012; Ravenscroft and Markwell 2000).
It is not only important to consider green space distribution but also accessibility by inexpensive
and reliable public transport, since this can help to mitigate inequitable access, and research
shows that distance is not as much a factor for use of larger parks with a higher diversity of uses
and amenities (Schipperijn et al. 2010). Having adequate entryways to public urban green spaces
that fit with the flow of traffic and transit stops is, of course, also necessary.
Accessibility to urban green spaces is far from being the only factor that influences use, and
thereby the potential for enhancement of social cohesion. Visitors must feel safe, welcome and
find the green space of interest to use. Careless planning and management can neglect the many
gender-based, ethnic, and disability-related barriers to green space use. For instance, ethnic minorities and women, in particular, may feel threatened or unsafe in more secluded green spaces
(Ward Thompson 2002). Unkempt and neglected spaces can also dissuade use by making the
spaces unattractive and raising fears of crime (Kuo et al. 1998; Rall and Haase 2011). Location,
layout, design, and the street lighting of a green area are also potential limiting factors, which
must take into consideration the local context as well as the needs, motivations and potential
barriers of various user groups (Coles and Bussey 2000). Therefore, green space quality is an
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important dimension of social cohesion, especially relating to overall perceptions of neighbourhoods (Dempsey 2009; Kaźmierczak 2013).
This also shows that planners must also consider the various needs, motivations and barriers to
ensure use of green space and to foster the social interactions that contribute to social cohesion.
To do this, different user and cultural groups need to be involved in planning participation for
urban green spaces so they can address their concerns and advocate for their needs (Chapter
4.4.3). This necessarily entails that planning processes are designed so that they are open and
accessible to all, so that all social groups have an equal chance to participate. Regarding design
and management of urban green spaces for social cohesion, research has found that visits are
longer and social interactions stronger especially in larger, higher quality green spaces that offer
events, activities and other reasons for contact, such as shared amenities (Kaźmierczak 2013;
Kemperman and Timmermans, 2014). Facilitating a variety of events and amenities can draw
people together and create reasons for social interactions and bonding (Leikkilä et al. 2013; Peters et al. 2010).
To foster true interaction, however, there is a need for activities, which bring people together for
a common purpose, whether cultural events, volunteer activities, or even the presence of some
amenities (Colding and Barthel 2013; Leikkilä et al, 2013). One efficient way for achieving this is
through urban gardening, which offers the potential for community members from a variety of
cultural and ethnic backgrounds of all ages to have sustained engagement in a shared activity
(Colding and Barthel 2013; Leikkilä et al. 2013).
Designs should also be flexible and, depending upon the type of green space, leave room for selforganisation and self-initiative (Forest Research n.a.; Peters et al. 2010; Worpole and Knox
2007), since security and well-being are more likely through active use of spaces (Mean and
Tims 2005). This can be achieved by leaving room for urban green spaces to reflect neighbourhood character, encouraging creative play and establishing ‘slack’ spaces where minor infractions of local laws are allowed, such as for den-building, informal ball games, grilling and skateboarding (Worpole and Knox 2007). Being actively engaged in the design and/or management of
spaces (i.e. through volunteering or starting green space initiatives) helps to ensure that needs
are met while building skills and capacities of locals, and it also helps creating cleaner, safer areas and better use of spaces (Forest Research n.a.). Further, opportunities for social interaction
are increased substantially when people take ownership of spaces (Forest Research n.a.;
Kazmierczak and James 2007; Peters et al, 2010). Leaving design and management flexible and
at least somewhat determinate on users themselves is so advocated that some researchers have
even called for extending management rights to urban residents (Colding and Barthel 2013).
In UGI planning social cohesion can be targeted by the following objectives:
1. UGI planning for social cohesion aims at a just distribution of and equal access to urban green
spaces and their benefits for all social groups,
2. ... takes into account the needs, values, motivations, uses, and barriers to use of various cultures
and user groups,
3. … encourages the design of green spaces that promote social interactions.
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Consideration of the needs and uses of different user groups also links to the UGI principle of
“Multifunctionality” (Chapter 4.3). Social cohesion is further closely related to socially inclusive
planning processes and decision-making in UGI planning (Chapter 4.4.3). Challenges for UGI
planning that aims at social cohesion exist in improving the reachability of green spaces through
public transportation and adequate access points (Chapter 4.2). Location and design are other
potential limiting factors that must take into consideration the local context as well as the needs,
motivations and potential barriers of various user groups.
4.8.2 Social cohesion in current urban green space planning
Social cohesion is of increasing concern across the world, and perhaps nowhere else so strong as
in Europe, which is not only struggling with lingering effects of an economic recession but is also
dealing with a rapidly aging population, increased rates of immigration and unemployment.
These trends threaten to further social segregation and exclusion. Thus, many governments have
recently made efforts towards strengthening social cohesion through various policies and activities (Krellenberg et al. 2014; Peters et al. 2010). The UK is one of the region’s leaders in actively
creating policies and programmes to build social cohesion5.
The strong policy focus on social cohesion in the UK is reflected by the results of the Tier 1 study
of GREEN SURGE (D5.1/Davies et al. 2015), which also found a strong emphasis on the subject in
the Netherlands and Germany, also countries, which have had a relatively high influx of immigrants. Interviews with city officials demonstrated that almost all were familiar with the concept
of social cohesion, but only three quarters considered it embedded in planning. Half of the documents in the policy analysis either explicitly mentioned social cohesion or referred to a similar
term such as social integration, social justice or social segregation, with only a handful of plans
considering it as a main theme within the document. Although the theme could be taken up more
widely in other policy documents that were not studied, the results clearly show that there is
room for expansion in considering the links of UGI with social cohesion in comprehensive and
green space plans.
GREEN SURGE case studies have shown that today there are many urban green space initiatives
with different strategies that enhance social cohesion. However, not all of them have included
social cohesion among their objectives, but rather it was an unplanned outcome to strengthen
cohesion among local people. Social cohesion was one of the most common themes in green
space initiatives, at least at the level of bottom-up initiatives. This was especially true for urban
farming initiatives, where it was a major objective in almost all of the cases studied
(D6.1/Buijzer et al. 2015; D6.2/Buijs et al. 2016)
4.8.3 Social cohesion strategies in selected cases
As it was mentioned above, for social cohesion no in-depth case studies have been undertaken
for WP 5. To have an insight on how UGI planning could promote social cohesion three case studies were selected from D6.2 (Buijs et al. 2016). This section presents the different strategies for
enhancing social cohesion through urban green space (planning) (Box 4-15 to 4-17).
5

See for example: Strong and Prosperous Communities 2006
http://www.communities.gov.uk/publications/localgovernment/strongprosperous, Public Service Agreement 21: Build more cohesive, empowered and active communities 2007- http://www.hm-treasury.gov.uk/d/pbr_csr07_psa21.pdf and Communities in control: Real people, real power 2008- http://www.communities.gov.uk/publications/communities/communitiesincontrol
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Box 4-15: Case Milan, Social Cohesion (SC)
Case 1: Boscoincittà Park, community-led green space management in Milan, Italy
Boscoincittà (The Forest in the City) is the first Italian
urban reforestation project based on a participatory
process involving schools, associations, institutions
and citizens. It is a public nature park located in a
green belt in the suburbs of Milan. Boscoincittà was
conceived to be a natural forest penetrating into the
urban centre to counter the effects of urbanisation,
implement recreational green areas, promote social
cohesion and well-being, and improve connectivity
with peri-urban areas. It was established in 1974 on
35 ha of abandoned farmland and has grown since
to about 120 ha.

Visitors enjoying some of the park’s recreational services
(barbecues and bike rentals) as well as its green spaces.
(Credit: M. Spanò).

Box 4-16: Case Edinburgh, Social Cohesion (SC)
Case 2: Granton Community Gardeners in Edinburgh, UK
Granton Community Gardeners (GCG) is a grassroots
community gardening initiative in an area of multiple deprivation in north Edinburgh. It was started in
2010 by local people living in flats without a garden,
and was born out of a desire of community members to grow vegetables near home. It is operating
largely independent of the municipality and any other organisations, and has a very strong community
buy-in. It is unique in the sense that gardeners do
not have individual plots but work together, sometimes across different plots, and share the produce.
Over the years, the group has gradually expanded
activities from managing a single garden to nearly 10
gardens at present.

Volunteers enjoying themselves in one of the community
gardens on the street corners (Credit: Granton Community
Gardeners, 2015)
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Box 4-17: Case Utrecht, Social Cohesion (SC)
Case 3: Neighbourhood Green Plans in Utrecht, the Netherlands
The Neighbourhood Green Plans (NGPs) are a policy programme in which citizens of the Dutch city of
Utrecht are actively involved in developing green projects across the city. Citizens can participate in the
planning, implementation and also the management phase of the projects. The objectives of the NGPs are to
increase the amount of green space in the City of Utrecht, to improve the quality of green space, and also to
increase the accessibility of public green. Another factor of importance in their establishment was a political
desire to actively involve citizens in the design of a ‘pleasant living environment’ and that the NGPs fit into a
trend of involving citizens in decision making.

Boscoincittà Park: social cohesion through community-led green space management in Milan
The park Boscoincittà (The Forest in the City) was developed to counter the mounting pollution
and urbanization in the metropolitan area of Milan. The main objectives were to increase the
amount of green space per capita and to provide green spaces for locals to enjoy nature, leisure,
social and sports activities. Today, Boscoincittà also aims to increase the surface area of the park,
promote social cohesion and experiences with nature leading to citizens’ self-fulfilment, health
and economic benefits (e.g., allotment gardens). Furthermore, the park also seeks to involve an
increasing number of people in mostly recreational, educational and park management activities.
This involvement helped to secure initiatives, maintenance, park expansion and diversity, and
funding, and might also have had positive effects on the social cohesion among local citizens.
During the initial phases of the park’s development a power shift occurred due to the increasing
involvement of citizens. The local government passed the responsibilities of the park management over to the involved volunteer organizations and citizens, because they had high confidence in their skills. The park authorities and volunteers welcomed the shift and experienced
greater autonomy and ownership of the park. The maintenance work in the park is done by volunteer organizations and citizens. Therefore, today the collaboration follows a bottom-up, participatory approach.
The most important actors are the local citizens and the founding partners: “Italia Nostra” (Our
Italy), a non-profit organization for the development and maintenance of the park, and the Center for Urban Forestry (CFU), which is the executive unit of the park. Boscoincittà is open to all,
without exclusion. Thousands of volunteers including families, students, scouts, community associations, and citizens all with different work experiences, social backgrounds and ages support
the project by engaging in initiatives, plantings and maintenance works. These various actors
that include highly skilled personnel, associations, children, and so on, are the workforce and the
figuratively speaking heart of the park. The given freedom in engaging in initiatives and planting/maintenance activities fosters a sense of pride and satisfaction.
Besides numerous bicycle paths, roads for horse riding and walking, there are also 150 allotment
gardens located on the outskirts of the park. The gardens were assigned to citizens who would
like to take care of them. There are also several playgrounds, recreational areas, a place for running dogs and an area assigned for festivities.
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Since its start, not only the natural elements have been increasing, but the number of visitors as
well. The park is also intensively used for different activities, such as volunteer environmental
activities, sensory games, entertainment and nature visits. It is also a popular target for hiking
and cycling tours to explore the area.
The park also organizes summer holidays for children 6 to 10 years of age during which time
they can participate in, discover, and learn about the natural environment. Furthermore, there
are various workshops organised for schools, communities and social assistance centres along
with seasonal events. In addition, citizens may rent the farm grounds to hold small events. The
possibility of using a green space, even for private events, allows park users to recognise the
space as a common ground. In this way, it contributes to building a collective relationship with
the surrounding spaces. In this case, social cohesion is a secondary result, as it creates a community that interacts with the green area. Providing green space that can be used freely by anyone
and creating events and different programmes also increases the possibility of interactions
among users, thus it could strengthen social cohesion as well.
Boscoincittà is a multifunctional park that meets the needs of the general public. It is based on an
innovative strategy – the participatory process of community-led management and selfgeneration of funds – both of which are responsible for its sustainability and expansion. Innovation is also represented by open participation to all citizens, empowering individuals with choices and tasks, which enhances motivation, socialization, responsibility, and collective labour producing quality relationships. These relationships build trust among park users creating valuable
personal bonds, which in turn build trust among people and groups strengthening social cohesion.
Social cohesion through urban agriculture: Granton Community Gardeners in Edinburgh
Granton Community Gardeners (GCG) is a grassroots community gardening initiative in a socially deprived north Edinburgh neighbourhood. It has been operating since 2010 with an increasing number of participants and gardens that are located on green patches in the neighbourhood.
The gardens are located on public land and operated by a community group of local citizens.
Formally the City of Edinburgh Council (CEC) North Neighbourhood office is responsible for the
management of these green spaces. However, the office provided the group with a letter of comfort to indicate that they agree with community management of these green spaces. Since then
the Committee of GCG has been engaged in the day-to-day decision-making and liaising with external partners.
During the initial phase of this initiative, there were some residents who were worried about the
risk of young people vandalizing the garden and stealing produce, due to the socially deprived
quality of the area. However, the initiators were not put off by this and decided to carry on with
their plan. Vandalism was not perceived as a real issue as one of the key people driving the initiative was acquainted with most of the local young people prone to vandalise through youth work,
which provided the project with some legitimacy.
The gardens are located in a densely populated urban area. Most of them are easy to access by
the public due to their location on street corners. Furthermore, GCGs endeavour to engage peo-
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ple using different means of communication and by organizing community meals, workshops
and events.
Within this initiative there is an explicit focus on social cohesion, and it appears among the objectives as well: they are trying to find solutions on how open spaces in the Granton area can be
improved by working together, and they also aim to encourage inter-generational and intercultural cooperation, and community cohesion by bringing people together around gardening
and related activities. The group has been successful in meeting their objectives so far. They also
created new community gardens within the area, all operating in sustainable ways, and are further developing existing ones.
The long-term regular volunteers are all from the immediate vicinity of the gardens. A few people have volunteered from other parts of town. The group has a multicultural character since
people from a variety of cultural backgrounds (e.g. Polish, French, Kenyan, Nepalese, Bengali,
Kurdish) are involved and work together. This cultural diversity was described as a real strength
of their community.
Started by skilled people, different factors may explain the success of the group in building community through gardening. First of all, GCG had a flexible approach to the project. In practice, this
means that if someone had a good suggestion and was motivated to invest the time and energy to
carry it out, it usually happened. This was possible because the group had chosen to operate relatively independent of grant funding and was not engaged in any formal arrangements with the
municipality. The group also had no pre-set management plan. Because of these factors, they
were not bound to restrictions and responsibilities imposed by external bodies. By operating
relatively independently of other organisations the group was also saved from the pitfall of overcommitting while relying on volunteer resources. The initiative also appeared to be borne out of
a genuine desire to support others; there were no hidden personal agendas.
As further supporting factors in building successful community in this case, it was very important that there were clear sets of rules and regulations that all involved parties and the project initiators had to abide. It was significant that the project coordinators (same as the initiators) made all activities transparent. Furthermore, they also played an important role in creating
functioning communities through making all necessary agreements with the local authorities,
identifying needs and providing knowledge on subjects the participants require. In this case the
initiators were also the ones who recruited the gardeners. Also, a community consultation in the
area before implementation also helped in the community’s success by ensuring that there was
interest and compatibility at least on some level among the neighbourhood’s citizens.
Community gardening led to an improved sense of identity, belonging and community of people
in the Granton area. This increased sense of community was especially important in such areas
of social deprivation, which was stigmatized in popular media for high unemployment and antisocial behaviour. People living in these areas internalize these negative messages, resulting in a
negative sense of place and identity (Robertson 2015). The community gardens gave the local
people of Granton something to be proud of from which they derive a positive sense of identity.
In addition, a sense of community was derived from working together towards a common goal
without external steering, thereby creating the need to understand each other and work towards
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a shared value system. Furthermore, community empowerment and improved community cohesion were regarded to be key achievements of the groups.
Promoting social cohesion in case of Neighbourhood Green Plans in Utrecht
The Neighbourhood Green Plans (NGPs) in Utrecht promoted social cohesion by including citizens into the development in green space projects and increasing the quality and accessibility of
urban green space (see Chapter 4.4.5). During this initiative many different types of green space
have been realized, such as allotment gardens, green playgrounds or tree rows. Also, existing
green spaces were renovated, for example by planting new trees or redesigning public gardens.
A general view is that most people involved in the NGPs appeared to be satisfied with the green
outputs of their realized projects.
Outcomes of the NGPs include improvements of the green space amenities. Besides these direct
‘green’ effects, there were also social effects that can be attributed to the NGPs. According to several respondents NGPs have strengthened social cohesion in the neighbourhoods to at least to
some extent, among the involved citizens. However, some of the residents in the planning areas
did not participate, and it seems that certain groups are more strongly represented than others.
It is noted by some that those who join participation projects such as the NGPs are often highly
educated, white, relatively old, of a relatively high socio-economic status and/or already active in
similar processes or projects.
Another effect of the NGPs is that citizens became more involved in the management of green
space as a result. Of all the projects that have been monitored so far, about a third resulted in
(self-)management of these green spaces by citizens, which is actively stimulated by the municipality of Utrecht. For the NGP-project leader, this exemplified that there is a great involvement
and sense of responsibility among residents concerning green space in the city.
4.8.4 Discussion
The three cases above present three strategies for urban green space planning that can lead to
enhanced social cohesion among local residents6. The case of Utrecht created social cohesion
through social inclusion in planning and management of urban green space, the case of Milan
through participation in long-term green space management and the case of Edinburgh through
(self-governed) community gardening. Apart from the Utrecht case, the others are bottom-up
initiated cases, but because all of them are located in public places owned by municipalities, they
are linked to municipal activities. In case of Milan and Edinburgh, the municipalities gave up control to large degrees over the areas in question. It seems that the power given to the nongovernmental stakeholders was a major asset in creating or strengthening the social cohesion
within these initiatives since it provided them with responsibility and the freedom to make their
own decisions. However, the Utrecht case shows that such a process can also be initiated and
governed by the municipality and lead to co- or also self-governance of green spaces.

6

The findings of the case studies that were examined in the light of how they promote social cohesion have to be handled carefully
because these cases were researched in the light of different focus and research questions. Thus, the interpretations made based on
these might be different if they were examined in the light of the processes and factors enhancing social cohesion.
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Two of the three initiatives have social cohesion among their objectives, whereas in the case of
Utrecht only increasing accessibility is among the aims. Increasing accessibility is an important
aim and outcome in all three cases, as stated by the fact that their initiatives are open to all. In
Edinburgh, it was even highlighted by interviewees that community cohesion is one of the key
achievements of the initiative. For Boscoincittà, one future aim has been to maximize social inclusion through volunteer work in the park. All three initiatives involve people from different
work experiences, ethnic and socio-economic backgrounds, ethnicities and ages. However, it
seems that the cases of Milan and Edinburgh have a higher diversity in these characteristics than
the case of Utrecht.
In Utrecht, green spaces are designed based of suggestions from local citizens to meet their
needs. The initiative in Utrecht strengthens local communities because residents can submit ideas only for their own neighbourhood. However, there is no data on how the developed space
promoted social cohesion or not. Boscoincittà is a highly multifunctional park with many different types of designs and areas that create the possibility of social interactions. The design in
Granton Community Garden was open and flexible to allow involved citizens to implement own
ideas and seems to have increased safety and reduced vandalism by providing opportunities for
community involvement and neat, well-cared green spaces.
Boscoincittà and Granton Community Garden also use activities to increase the number of involved citizens and strengthen cohesion among them. Boscoincittà, for example, organised recreational, educational and park management activities. In its early phase, Granton Community
Garden organised a course to share knowledge on gardening. They also engaged people by using
different means of communication and organising community events.
Concluding, municipalities can promote social cohesion in urban areas in the context of UGI
planning; primarily, by providing attractive green spaces that are accessibly for all groups of
society (see Chapter 4.8.1) and by including the aspects of social cohesion into local policies.
Based on the examined cases, an additional approach is to support co- and self-governance, often
coordinated by organized non-governmental groups. Municipalities can identify possible nongovernmental actors and encourage them in participation by inviting them in planning, implementation and maintenance processes. However, it needs to be considered that usually only a
limited number of people can become engaged in such initiatives and thus, intendedly or unintendedly exclude others.
Though studies on the relation between urban green spaces and social cohesion have increased
over the years, there are still a number of areas where further research is required, particularly
more in-depth examination (Kaźmierczak 2013; Kloek et al. 2013). For instance, there are very
few studies on the use of urban green spaces by different ethnic and cultural groups, by the elderly and disabled, and studies taking into account gender differences in motivations and use.
There is evidence that different ethnic groups share a core group of interests, preferences and
concerns, but urban park use, participation and feelings of discrimination can differ widely (Gobster 2002; Jay and Schraml 2009; Peters et al. 2010). As one example, Kaźmierczak (2013) found
that immigrants in Manchester, UK often prefer longer stays and more social activities than native British. Because of the many unanswered questions about cultural differences in urban
green space use and perceptions, more cross-cultural and cross-national studies are recom-
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mended (Jay et al. 2012; Kloek et al, 2013). There is also a need for more research on the tie between social relations in urban green spaces and their effects on well-being (Dinnie et al. 2013),
as well as why socially excluded groups are chronically under-represented in volunteer activities
(Kaźmierczak and James 2007). Finally, there is a need to investigate avoided costs and other
economic benefits of green space contributions to social cohesion. One study by the Department
for Communities and Local Government estimated a 1% reduction in crime rate as a result of
increased social cohesion in England and Wales, saving between 193 and 530 million GBP, or
between 267 and 733 million € (2009). Although this study used crude measures, assessments
such as these can provide guidance for governments struggling with limited financial resources
in terms of the costs and benefits of UGI measures for social cohesion.

ADVANCED URBAN GREEN INFRASTRUCTURE PLANNING AND IMPLEMENTATION • WP5 • Page 121

5

CROSS-CASE ANALYSIS
The aim of this chapter is to describe common factors across all cases regarding:





Advanced or innovative strategy elements
Factors of success
Limitations
Potentials for improvements

In an iterative process all findings were clustered into five categories with regards to the process
of strategy development and implementation, and related strategy elements (Chapter 2.2). For
clear linkage to the individual cases (as described in Chapter 4) acronyms corresponding to the
strategy themes are added to the name of the case study city (IN = green-grey integration; CON =
connectvitity; MF = multifunctionality; SI = social inclusion; BD = biodiversity; CCA = climate
change adaptation; GE = green economy; findings on social cohesion are not included since the
cases have not been analysed in the same way).
5.1 Basic comparison of cases
5.1.1 Types of plans, policies and projects that transport the analysed strategies
This study included an in-depth analysis of 14 strategies from 12 different plans, policies, or local
projects. In Aarhus and Szeged both case studies belonged to the same urban renewal projects7.
These strategies were often not only part of a plan, policy or project but embedded in a variety of
instruments. However, in most cases one instrument was most important (Table 5-1). In the case
of the city of Berlin (Berlin/CON and GE) and the city-region of Milan (CON) overarching frameworks and visions guided green space development. These strategies therefore had to be detailed and implemented through other instruments at municipal, district or site level (see Chapter 5.3). In four cases the strategies were related to a city-wide strategic plan, in which usually
specific actions and certain topics such as stormwater (Malmö/IN), biodiversity (Lisbon/BD),
open space (Edinburgh/MF) or sustainable food (Edinburgh/GE) were stipulated. The strategy
for biodiversity in Helsinki emerged from two separate paths: These paths are linked to the informal Nature Conservation Programme and the formal city-wide Master Plan. The Climate
Change Adaptation strategy from Almada was based on an informal policy and embedded in different plans and projects. The cases dealing with a rather small-scale local development plans
such as urban renewal in Szeged and Aarhus also included the discussed strategy themes in an
rather informal way; this does of course not mean, that the related planning process is an informal one but that there is no formal policy for the specific theme (e.g., multifunctionality or social
inclusion) under consideration. All in all, about have of the strategies can be related to a formal
(spatial) planning process; the other half is linked to informal processes (e.g., no legal obligations
or formal requirements for developing such a strategy).

7

Depending on the perspective this can lead to the same or differing findings. In the following, all factors are described regardless if
they are directly linked to a strategy theme or more of general relevance to the case. If a direct linkage to the strategy was found,
this will be mentioned. If findings are the same, this will be indicated.
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Table 5-1: Main instrument for the strategy and type of process.
Type of strategy /Type of
process

Formal process

Informal process

Regional/city-scale framework/ vision

Milan/CON

Berlin/GE

City-scale (action)
plan/programme

Edinburgh MF

Berlin/CON

Edinburgh GE
Helsinki BD (Master Plan)

Local development planning
(district/site-scale)

Lisbon BD
Helsinki BD (Natur Conservation
Programme)

Malmö IN
Aarhus MF/SI
Szeged IN/CCA

Local initiatives

Almada CCA
Ljubljana SI

5.1.2 Drivers for strategy development
Drivers for the strategy development in the case studies frequently included expected and
pressing environmental challenges, mostly related to climate change and related effects such
as vulnerability to flooding (Table 5-2). However, most drivers are socio-economic and demographic nature. Urban growth was commonly mentioned as a driver for the development of
new strategies. This was related to conservation of valuable areas from urban development (Helsinki/BD) but also to better utilization of green space resources or to hosting the needs of a
growing population. Interestingly, strategies for connectivity and multifunctionality in all four
cases were related to urban growth as a driver. Increased connectivity in Berlin was considered
to compensate for green space quantity in densely built-up areas, while in Milan the Regional
Ecological Network was supposed to protect important ecological areas from urban development. In Edinburgh, the systematic assessment of green spaces and their quality as part of the
Open Space Strategy helped to identify target investments to areas in need and was used as the
basis for negotiations about green space provision with developers. In Malmö, urban growth was
also a factor that increased awareness for the need to provide green spaces of high quality that
are able to host a variety of needs. A third driver was related to the need to improve local urban
structures and renew areas or to find new uses (Szeged/CCA; Aarhus/MF + SI; Ljubljana/SI).
A variety of social trends were also mentioned as drivers for strategy development. Local lifestyles or changes of those were considered as supporting contextual factors. For example, in
Lisbon/BD these were connected to the economic crisis which increased the need for urban
green spaces for recreation to avoid travel costs. In Berlin/GE, the Urban Landscape Strategy
aimed at responding to demographic changes and a diversification of society, and changing
lifestyles such as interest in urban gardening and DIY. In Edinburgh/GE, the main driver was a
desire to provide healthy, sustainable food for all, while in Lisbon/BD biodiversity concerns
were an important driver. In Ljubljana/SI the urban gardening approach linked well to local and
national traditions.
Political drivers hold a crucial role since in most cases, a local policy, often in form of a political
mandate, was the initial step for strategy development. In four cases such a mandate was men-
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tioned, partly including legal mandates on the national, regional or local level (Milan/CON or
Berlin/CON8; Edinburgh/MF) These political mandates often determine that certain plan has to
be developed and they can also determine the content such as that the plan needs to include objectives and measures. In Helsinki, the Strategy for the City Council (2013-2016) gave a mandate
for establishing city-wide forest conservation network. The latter was, for example, the case in
Malmö/IN and Berlin/CON. As a global policy that supported strategy development, the Convention on Biological Diversity was mentioned for Lisbon/BD.
Further local policies introduced topics that were related to the strategy themes such as liveability, attractiveness of urban areas sustainability in the case of Szeged/IN or Aarhus/MF+SI. In
Ljubljana the Beyond Construction Site initiative linked well to themes of the local political
agenda such as participation and governance. An interest in resource efficient approaches that
promoted green-grey integration in Malmö/IN or the introduction of the “productive landscape”
approach in Berlin/GE was driven by dwindling public resources and budgetary constraints.
Table 5-2: Main contextual factors that supported strategy development in the analysed cases
Case

Environmental drivers

Socio-economic and demographic drivers

Political drivers

Malmö/IN

Vulnerability to extreme
events (flooding)

Urban growth

Local policies (mandate, content)
Resource efficiency

Deprived area

Local policies (content)

Urban growth
Lifestyle

Regional policies (mandate)

Berlin/CON

Urban growth

Local policies (mandate, content)

Edinburgh/MF

Urban growth
Increasing quality of life

National policies (mandate)

Urban growth
Deprived area

Local policies (content)
National policies/political
agenda

Ljubljana/SI

Reuse of abandoned land
Lifestyle

Political agenda

Lisbon/BD

Lifestyle
Awareness (of strategy theme)

Global policies (mandate)

Urban growth

Local policies (mandate)

Demographic changes
Cultural diversity
Lifestyle

Resource efficiency

Szeged/IN
Milan/CON

Aarhus/MF+SI

Climate change

Helsinki/BD

Biodiversity protection

Almada/CCA

Climate change

Szeged/CCA

Climate change

Berlin/GE

Climate change

Edinburgh/GE

8

Climate change

Awareness and behavioural
change

For Berlin, a city state, the local (city-wide) level is identical with the regional level and also federal state level.
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5.1.3 Perceived effects
The effects were assessed for all strategies. Often these were only perceived or expected effects since strategies and their implementation were rarely monitored or strategies still needed
to be implemented (e.g., Lisbon/BD or Edinburgh/GE). Milan/CON was the only case where a
strategy was accompanied by systematic (ecological and policy) monitoring. For Edinburgh/MF,
the update of the Open Space Strategy will take into account lessons learnt from the current
strategy, which is currently under review. The Lisbon/BD strategy included an index as an overall measure. For Szeged/IN, a monitoring of public space in regard to maintenance was mentioned.
In six cases, effects on green space referred to an increased connectivity of the green space
network (Table 5-3). These included both strategies for biodiversity and the Almada strategy for
climate change adaptation. Further, for Aarhus/MF it was reported that the renewed park will
link to the city’s green structure.
Also in six cases, effects were related to green space quantity, however in three cases only with
reference to a relatively small local area. For example, in some cases the green-integration strategy for Malmö led to more space being set aside as green spaces in local development plans. In
Szeged/IN+CCA, measures rather led to an increased quality of green spaces and to a limited
extent to more green elements such as trees within the project area. In Ljubljana/SI, the initiative created an accessible green space for the local neighbourhood. On a larger scale, both
strategies for connectivity Milan/CON and Berlin/CON aimed at the development of corridors
and green spaces to complement the local green network. In five cases, the effect on green space
was related to its improved quality - mostly at the local/project level, but also in relation to a
city-wide climate adaptation strategy (Almada/CCA).
Ecological effects were mentioned for seven cases (Table 5-4). These included effects on biodiversity (e.g., increased amount of protection areas) and environmental quality (e.g., air quality
or a reduced Urban Heat Island effect). Economic effects were mentioned in four cases and included the promotion of business opportunities (Szeged/IN-CCA and Aarhus/MF+SI), the provision of food (Edinburgh/GE) and learning opportunities (Ljubljana/SI) or a combination of
all (Berlin/GE). In eight cases, social effects were mentioned. These were frequently related to
an improved quality of life, e.g. through better access to green spaces (Berlin/CON) or to a higher quality of green and open spaces for recreation (Szeged/IN-CCA). The strategies also have
been linked to expected effects on social cohesion (Aarhus/MF) or community empowerment
(Ljubljana/SI).
For most of the cases, institutional effects were described such as an increased cooperation
between municipal departments (Malmö/IN, Edinburgh/MF) or with external actors (Szeged/IN+CCA, Edinburgh/GE), the establishment of new routines and procedures (Milan/CON,
Aarhus/SI) or the introduction of new policies, rules and values (such as more proactive and
integrated nature conservation approaches in Berlin/CON; new rules for nature management in
Helsinki/BD; adoption of new concepts such as ecosystem services in Almada/CCA; introduction
of sustainable food procurement in Edinburgh/GE or the co-creation and co-management of
green spaces in Berlin/GE) or the uptake of new strategies in other planning instruments
(temporary use in Ljubljana/SI).
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Table 5-3: (Perceived) effects on urban green space (network) of the analysed cases
Case

Green space
quality

Green space quantity

Green space network

Malmö/IN

X

(x)

nm

Szeged/IN

X

(x)

nm

Milan/CON

nm

X

X

Berlin/CON

nm

X

X

Edinburgh/MF

X

nm

X

Aarhus/MF

X

0

X

Aarhus/SI

nm

0

nm

Ljubljana/SI

nm

(x)

0

Lisbon/BD

nm

X

X

Helsinki/BD

nm

nm

X

Almada/CCA

X

X

X

Szeged/CCA

“

“

“

Berlin/GE

nm

nm

nm

Edinburgh/GE

nm

nm

nm

Legend: X = effect has been mentioned; (x) = effect has been mentioned but only occurs to a limited degree; 0 = no
effects observed; nm = not mentioned; “ = for both cases in the same city the same effects have been described

Table 5-4: (Perceived) ecological, social, economic and institutional effects of the analysed cases
Case

Ecological

Economic

Social

Institutional

Malmö/IN

nm

nm

nm

X

Szeged/IN

X

X

X

X

Milan/CON

X

nm

X

X

Berlin/CON

nm

nm

X

X

Edinburgh/MF

nm

nm

nm

X

X

X

X

nm

nm

“

“

X

Aarhus/MF
Aarhus/SI
Ljubljana/SI

X

X

X

X

Lisbon/BD

X

nm

X

nm

Helsinki/BD

X

nm

X

X

Almada/CCA

X

nm

nm

X

Szeged/CCA

“

“

“

“

Berlin/GE

nm

X

X

X

Edinburgh/GE

nm

X

X

X

Legend: X = effect was mentioned; (x) = effect was mentioned but only occured to a limited degree; nm = not mentioned;
“ = for both cases in the same city the same effects have been described
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5.2

Factors related to strategy approach and planning system
This chapter includes all factors that are related to the strategy content and the applied tools and
methods. Further relations to other plans or policies, i.e. the planning system, are considered. A
basic description of the nature of each strategy has been provided above (Chapter 5.1.1).
Relation to other plans and policies and the planning system
The strategies often evolved over time and were considered in different kinds of plans, policies
or projects. For example, green-grey integration was first an informal policy in Malmö and tested
in pilot projects. Through time it developed into formal policies and plans. While some of the
analysed strategies were part of evolving policy processes (e.g., Malmö/IN, Lisbon/BD), others
were part of new plans, policies or projects to address an issue that had not been sufficiently
covered in existing plans or policies (e.g., Edinburgh/GE, Almada/CCA, Milan/CON, Ljubljana/SI),
or updates of existing plans (Berlin/CON, Helsinki/BD), often based on new knowledge or local
needs. The two urban renewal projects at district or site-level (Aarhus/MF+SI, Szeged/IN+CCA)
emerged from local needs to improve degraded areas, and in the case of Aarhus also from national policy in terms of the official government list of ghetto areas and provision of related
funds.
Often, one theme was included in several instruments that complement each other (Table 5-5).
For increasing connectivity in Berlin, the Landscape Programme (LaPro) provides a city-wide
framework that is closely linked to Berlin’s Master Plan for urban development but also has to be
detailed at the district level in the form of Landscape Plans. Furthermore, at site level, measures
for connectivity have been realized through regulative mechanisms (i.e., binding impact mitigation regulation). The LaPro also includes suggestions for connectivity from other plans or projects (20 Green Walks); funding programmes have also been utilized for implementation.
In Edinburgh/MF, the Open Space Strategy is a strategic plan that included a comprehensive
audit and sets standards for the whole city that have been considered in local action plans guiding urban development. Further, neighbourhood action plans helped to achieve the plan’s objectives. Efforts for biodiversity protection from Helsinki included data collection and audits by
non-governmental actors. These informal policies and plans in turn influenced formal plans and
programmes such as the Nature Conservation Programme. This programme was taken up into
the city’s formal Master Plan.
Linking the thematic plan with comprehensive land use planning (i.e., in the form of the Master
Plan), e.g., in regard to corresponding objectives or as a sub-plan, was important in some cases
since the latter is the binding planning level (e.g., Malmö/IN; Berlin/CON). In other cases such a
close connection between the plan or policy that carried the strategy and formal planning did not
exist. Nevertheless there was a link to official city policies such as sustainable mobility (e.g., Szeged/IN).
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Table 5-5: Exemplary mix of instruments in some of the cases (does not claim to be complete)
Case / Instrument
Malmö/IN

Informal
Official
policy/ plan policy/
framework/
vision
x*
x

Berlin/CON

x

Edinburgh/MF

x

Helsinki/BD

x

x

Master- (Action)
Funding
Audit
plan/comp plan/progra programme
rehensive mme
plan
x
x

x

x

Regulations Pilot projects/ best
practices
x

x

x

x

x

x

x

* early stage

5.2.1 Advanced or innovative elements in relation to strategy approach
For the cases, often rather general aspects were/are considered as innovative or advanced within the local context such as developing a high quality urban renewal project based on strategic,
long-term planning (Szeged/IN), creating an action plan with ambitious goals (Lisbon/BD) or
doubling the number of conservation areas (Helsinki/BD). While no innovations or improvements regarding the overall planning system were mentioned, a broad variety of aspects related
to the strategy content were identified (Table 5-6).
Strategic approach
Advanced or innovative elements related to the strategic approach included:
1. New or advanced concepts, discourses, or solutions
Several concepts that are currently discussed in planning and scientific discourses were considered as advancing green space planning. Often, these concepts related to the effects of climate
change, such as the concepts of ecosystem-based adaptation and ecosystem services (Almada/CCA) as well as integrated stormwater management (Malmö/ IN). These concepts also
promote innovations in site design such as nature-based but also technical solutions for
green-grey integration and climate change adaptation (Malmö/ IN, Szeged/IN+CCA).
Moreover, concepts such as the co-creation and co-management of urban green (Berlin/GE,
Ljubljana/SI) have been implemented in green space planning – both in terms of participation
and sharing responsibilities with non-governmental actors as well as in the way of dealing with
dwindling public resources. Access to sustainable food was introduced as a new discourse in
Edinburgh/GE. In Helsinki/BD, the process of developing a forest conservation network was
established, while in Berlin/CON the network approach was updated according to new scientific
knowledge regarding habitat networks and climate-related effects of green structures.
In two cases (Malmö/IN, Berlin/GE), pilot projects were mentioned as innovative elements that
helped to test and communicate new approaches such as integrated stormwater management
projects or innovative green space initiatives of non-governmental actors (“space pioneers”; for
more details see Chapter 5.3).
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2. Broadening or expanding the scope
In several cases, improvements were related to a broadening or expansion of scope, either in
considering new/more aspects (e.g., inclusion of a quality assessment instead of only criteria
measuring the quantity of green space, Edinburgh/MF) or in considering multiple objectives or
benefits such as handling stormwater by planning green spaces with retention of infiltration
functions while likewise securing habitat and recreational functions (Malmö/IN). Other cases
related to integrated planning of different kinds of urban infrastructures (Szeged/IN,
Malmö/IN, Milan/CON, Almada/CCA, Aarhus/MF). These improvements could often be related to
the need for climate change adaptation but also to increased demands for urban green spaces for
recreational uses under conditions of urban growth.
Further, multiscale planning from regional to site level (Milan/CON, Almada/CCA) or broadening the scope of actions (e.g., improving environmental awareness, promoting and creating
knowledge, and green space management actions in the case of Lisbon/BD) was mentioned. Such
improvements were related to the increasing awareness that broader approaches are needed to
tackle major challenges like biodiversity preservation or climate change adaptation.
Tools and methods
A number of cases mentioned improvements of methods that are usually related to dealing with
a certain theme such as multifunctionality or biodiversity:





Sustainability tool for illustrating multifunctionality (Aarhus/MF)
Audit as a basis for green space standards (quality, access) (Edinburgh/MF)
Biodiversity index (Lisbon/BD)
Environmental risk assessment (Almada/CCA)

Next to tools for the assessment of environmental aspects, the inclusion of participatory
tools and methods to promote social inclusion was mentioned as an innovation (Aarhus/SI).
Further improvements were mentioned that helped to promote a) the ability to communicate a
green space vision through visualizations that were supposed to inspire and facilitate discourses
among actors (Berlin/GE), and b) the quality of planning processes and implementation such as
the development of quality standards in the procurement of green space projects and a checklist to promote systematic stakeholder participation in all stages of planning processes (both
Szeged/IN, Szeged/CCA).
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Table 5-6: Advanced or innovative strategy elements in relation to strategic approach, tools and methods in
the analysed cases
Cases
A) Strategic approach
A.I) New or advanced concepts or solutions
Concepts/discourses
- Ecosystem-based adaptation, ecosystem services
- Integrated stormwater management
- Co-creation and co-management of urban green
- Food sustainability
- Ecological networks

Almada/CCA
Malmö /IN
Berlin/GE; Ljubljana/SI
Edinburgh/GE
Helsinki/BD; Milan/CON; Berlin/CON

Technical solutions for site design

Malmö/IN; Szeged/IN+CCA

Pilot projects

Malmö /N; Berlin/GE

A.II) Broadening or expansion of scope
Addition/broadening of aspects (content)
 From green space quantity to quality and accessibility
 Integration of multiple objectives/benefits

Edinburgh/MF
Szeged/IN; Malmö/IN; Milan/CON; Almada/CCA, Aarhus/MF

Scope of actions

Lisbon/BD

Scope of scales
 Multiscale planning

Milan/CON; Almada/CCA

B) Tools and methods
For dealing with a certain theme
 Assessment/audit/index
 Participatory tools and methods

Edinburgh/MF; Lisbon/BD; Almada/CCA
Aarhus/SI

General improvements
 Visualisations/presentation of strategy
 Standards
 Checklist

Berlin/ GE
Szeged/ IN, Edinburgh/MF
Szeged/ IN

5.2.2 Factors of success in relation to strategy approach and planning system
Factors of success were only in a few cases related to the strategy content and more often to the
planning system and where or how the strategy was embedded in the local system.
Strategic approach, tools and methods
Factors of success related to the strategic approach, tools or methods were only mentioned in
three cases:






For Milan/CON, the fact that the Regional Ecological Network operates at multiple spatial scales and is also continuously complemented was considered as an important factor for success,
In Berlin/GE, the Urban Landscape Strategy (ULS) provides visions but also acts as an
“umbrella brand” which can help other initiatives to gain priority if they link themselves to the ULS-brand,
In Edinburgh/MF, the systematic assessment of all public urban green spaces (>0.05
ha) in the course of Open Space strategy development allowed for setting priorities and
governing investments strategically.
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Relation to other plans, policies, projects and planning systems
The strategies were often embedded in different kinds of instruments as described above. This
can be an important supporting factor for mainstreaming a strategy theme within a city:







In Berlin/CON, the combination of strategic planning (Landscape Programme)
with binding implementation mechanisms (impact mitigation regulation) was
considered supportive in continuously complementing the city-wide green network.
The uptake of themes such as connectivity or green-grey integration in other plans
and policies (e.g. urban development) was considered as a success factor (Berlin/CON+GE; Malmö/IN).
An early stage consideration of strategy objectives was also noted as important for
uptake in other plans and projects (Helsinki/BD; Malmö/IN)
In Malmö/IN the mix of instruments included informal policies, formal plans and
policies and probably, most importantly, successful pilot projects which all helped
to raise political awareness for green-grey solutions. A “Malmö narrative” was created which was not only supportive for local policy making but has also been spread to
cities worldwide.

Further, the planning system as such was important for success. This included the legal framework such as planning laws that represent a mandate to develop a certain plan or policy (e.g.,
Edinburgh/MF , Berlin/CON) or promote or even demand the consideration of a certain issue
such as a legal obligation to create a habitat network (e.g., Berlin/CON, Malmö/IN). Moreover,
the existence of a hierarchical planning system was considered a factor of success for multiscale development of an ecological network (Milan/CON).
5.2.3 Limitations in relation to strategy approach and planning system
Limitations in relation to the strategy content or the processes of developing it were fairly
general in nature, such as time-consuming and bureaucratic planning processes (Aarhus/SI, Milan/CON), complex requirements and restrictions at the project level (Szeged/IN), or insecure
timeframes in the case of the temporary project in Ljubljana/SI.
More specifically, methodological limitations were mentioned. One such limitation is the need
to assess a complex reality based on only few indicators that might either not sufficiently capture
the quality of individual sites or only cover a limited range of aspects that are important for, e.g.
biodiversity conservation (Edinburgh/MF, Lisbon/BD).
Limitations related to the planning system included tensions between different policy sectors
such as different objectives and priorities between departments and their plans and policies
which could lead to contradictions and conflicts between plans (e.g., Milan/CON, Almada/CCA).
In Helsinki, for instance, biodiversity objectives were to some degree implemented in the city’s
Master Plan but lacked in the necessary detail when it came to securing green space quality or
inclusion of biodiversity measures into the built-environment.
Also conflicting policy objectives for dealing with urban growth such as cities becoming denser
and more compact were mentioned as a potential threat to urban green spaces (Malmö/IN, Hel-
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sinki/BD). Besides conflicts among policy sectors, a lack of connections between formal and informal (bottom-up) strategies was mentioned for Helsinki/BD. In Szeged/IN, the low priority of
urban greening – both as a topic and the development of green elements – within urban renewal
limited the possibilities to integrate UGI measures.
5.2.4 Potentials for advancing strategy approaches and planning systems
Suggestions for improvements regarding the strategy approach and planning system were mainly related to tools and methods and to a lesser degree to the strategic approach. The improvement of the planning system was only mentioned in one case (Table 5-7).
In relation to the strategic approach, improvements included a shift of priorities towards a
more intensive consideration of multifunctionality, i.e., consideration of more functions of urban green space than the social ones (Aarhus/MF). This also included the broadening of the
scope by integration of data on health and well-being (Edinburgh/MF) or fostering of synergies
between social and ecological planning objectives (Berlin/CON).
In two cases potentials for improvement included the broadening of scope in terms of




more land use types in green space planning, such as roads, that could be developed
as green corridors by implementing more green features and recreational qualities (Berlin/CON) or
mainstreaming biodiversity objectives in comprehensive planning for all land use
types and integrating more detailed biodiversity objectives (Helsinki/BD).

Regarding tools and methods, improvements were related to the above mentioned limitations
such as including functional biodiversity indicators or more ecosystem services into assessments
or indexes (Lisbon/BD) or introducing new tools to, for example, take multifunctionality better
into consideration (Aarhus/MF) or quantify the planned benefits (Edinburgh/GE) or indices and
assessment tools for connectivity (Milan/CON).
At a more general level, monitoring of land use changes to evaluate the success of a plan was
mentioned, especially in relation to economic effects (Edinburgh/GE). Monetary assessments
were also suggested as a potential tool to evaluate different maintenance options and alternative
green space designs (Berlin/GE).
Further a clear legal mandate for including strategies such as for green-grey integration was
mentioned as a potential supporting factor in Malmö/IN.
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Table 5-7: Potentials for improvements in relation to strategic approach, tools and methods in the analysed
cases
Cases
A) Strategic approach




Addition/broadening of aspects
- Inclusion of more types of green or open spaces (e.g., roads,
developed areas)
- Integration of multiple objectives/benefits; priority on multifunctionality (instead of selected functions or services)
- Addition of new aspects (e.g. health and well-being data)

Berlin/CON; Helsinki/BD
Berlin/CON; Aarhus/MF
Edinburgh/MF

B) Tools and methods




For dealing with a certain theme
- Improving tools (e.g. biodiversity indices)
- Introducing new tools (e.g., for multifunctionality)
- Assessment of (economic) benefits

Edinburgh/MF; Lisbon/BD
Aarhus/MF, Milan/CON
Edinburgh/GE




General improvement
- Monitoring of plan success
- (Monetary) evaluation of alternatives

Edinburgh/GE
Berlin/GE

C) Planning system


5.3

Clear (legal) mandate (for green-grey integration)

Malmö/IN

Factors related to implementation
“Implementation” includes all factors that centre around implementation instruments and
mechanisms. However, overlaps with actors and resources (Chapter 5.4 and 5.5) have to be
considered.

5.3.1 Basic description of implementation mechanisms
The analysed strategies are implemented through a broad range of instruments and mechanisms
(Table 5-8). Only two strategies include an action plan (or represent an action plan such as Lisbon/BD). Most strategies are implemented through a combination of mechanisms or instruments such as legal protection of conservation areas but also through the comprehensive city
plan (Helsinki/BD) or first taken up in local development plans or other plans on lower planning
levels (e.g., Milan/CON or Berlin/CON). This is true in particular for the frameworks (Milan/CON;
Berlin/CON) that are implemented a lower spatial levels and related instruments (such as planning instruments of municipalities or districts or through local initiatives and projects). Others
are concretised in detailed planning and site design (Szeged/IN; Aarhus/IN). Further, pilot projects or best practice (BP) examples are important for introducing new approaches and convincing stakeholders (e.g., Malmö/IN; Milan/CON; Berlin/GE).
A number of strategies depend on other mechanisms for implementation such as contributions
from non-governmental actors. These strategies include incentives such as funding programmes
and/or facilitation of bottom-up initiatives. In Malmö/IN, funding and benchmarking through
sustainable building standards are applied for engaging private landowners. In Ljubljana/SI, the
grassroots project is facilitated by volunteers with professional knowledge, but development and
management is gradually transferred to citizens.
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The visionary Urban Landscape Strategy for Berlin/GE reveals the broadest set of mechanisms,
including implementation through to other planning and policy instruments that are supposed to
integrate the vision’s ideas, pilot projects, and fostering discourses and setting frameworks for
engagement of a diverse non-governmental actors such as grassroots organizations, businesses
or individuals. The pilot projects include the facilitation of bottom-up processes. Edinburgh’s
green economy strategy includes actions but also depends on facilitation of the strategy’s goals
through means of communication such as networking, marketing, and campaigning.
Table 5-8: Main implementation mechanisms and instruments of the analysed cases
Case

Action Plan

Malmö/IN

Local Devel.
Plan/Lower
Plans

Detailed
Plan/Site
Design

Regulation

X

Szeged/IN

Pilot projects/BP
X

X

Milan/CON

X

Berlin/CON

X

Edinburgh/MF

X

Aarhus/MF

X

X

Aarhus/SI

X

X

X
X

X
X

Helsinki/BD

X

Almada/CCA

X

X

Szeged/CCA

“

Berlin/GE
Edinburgh/GE

X

X

Ljubljana/SI
Lisbon/BD

Other

X
X

X
X

5.3.2 Advanced or innovative approaches in relation to implementation
In only two cases implementation mechanisms were considered as improvements: In Malmö/IN
the pilot projects have been important experiments to learn from and also showcase how
green-grey solutions can work in public green spaces. In Milan/CON the identification of best
practices is also considered as improvement for implementing the Regional Ecological Network.
5.3.3 Factors of success in relation to implementation
A few success factors were linked to implementation. In line with what has been mentioned
above, pilot projects to gain knowledge and experience and to allow for stepwise “fail-safe”
learning were considered a factor of success for implementing green-grey measures in
Malmö/IN.
In Berlin/CON, the binding impact regulation at the level of city-wide strategic planning was an
important mechanism to implement connectivity measures. Further, for specific projects an early political mandate can promote planning and implementation processes.
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5.3.4 Limitations in relation to implementation
Limitations in relation to implementation were mentioned only in a few cases. In Malmö/IN
these included the narrow field of application (only on public land and in larger projects) and
lack of measures for implementation on private estates.
Two strategies largely depended on engagement of non-governmental actors which can be a
limitation to implementation if these processes cannot be successfully facilitated (Berlin/GE;
Lisbon/BD). These strategies strongly depended on communication and also providing inspiration for motivating other actors. For Berlin/GE, the implementation also depended on the uptake in other plans and polices but was not linked to mechanisms that demand a consideration
since the Urban Landscape Strategy was not a formal plan.
Limitations in urban renewal projects (Szeged/IN) included damage of green elements such as
trees during construction work and the challenges to secure quality during implementation due
to least cost-based public procurement rules.
5.3.5 Potentials for advancing implementation
As potential for advancing implementation, for Malmö/IN and Helsinki/BD a need for further
implementation mechanisms was mentioned such as a green area factor to secure measures
that support biodiversity in urban development or funding regulations for land owners (that
provide stormwater drains).
For Berlin’s green economy strategy that largely depended on engagement of non-governmental
actors, city officials considered institutional changes towards a more flexible administrative
structure and culture and more flexible instruments as a potential for improvement.
5.4

Factors related to role of actors, collaboration, and participation
“Actors and collaboration” includes all factors that are related to the involvement, coalitions and
cooperation of internal/and or external actors during development and/or implementation of
the strategy, project, or plan. Regional or local administrative units are usually considered as
internal actors whereas external actors include citizens as well as stakeholders from nongovernmental organizations or businesses. “Participation” can relate to both citizens and stakeholders.

5.4.1 Basic description of the role of actors and collaboration
Involvement of internal and external actors
Principally, all cases showed a distinctive and far-reaching involvement of internal and external
actors (Table 5-9). Planning departments were primarily in charge of plan/policy/project development involving other regional, municipal or district departments. Other internal actors varied
strongly and can be considered case-dependent, including property, transport, finance, or civil
protection.
Variation in actors could to some extent be related to the type of instrument that was under consideration but also case-specific aspects. Both cases for connectivity involved a number of authorities in strategy development. In Milan/CON, the strategy was developed by the General Directorate for Landscape, Urban Planning, and Soil Conservation and the Agriculture Division,
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Department of Agriculture of the Lombardy Region since it is a strategy at the regional level. In
Berlin/CON, the Landscape Planning unit of the City’s Senate Department for Urban Development and the Environment developed the plan in cooperation with Departmental units such as
Urban Development or Traffic Planning. Projects were also implemented in cooperation with
Water Authorities. In Milan, other external actors were local experts, universities and other scientific institutions that provided relevant knowledge. During implementation, in particular, the
agricultural sector, including agricultural associations, played an important role as a major regional land user. Furthermore, NGOs and environmental groups and funding bodies contributed
to connectivity projects, as well as citizens within participatory planning phases. Implementation
in Berlin was mainly related to planning of lower planning levels and municipal actors on district-level but also a variety of external actors in connectivity projects, including NGOs.
In Malmö/IN, the new water plan was developed in cooperation with different departments such
as Water, Urban Planning, Street and Parks, Environment, and real estate. Furthermore, consultant firms were involved providing knowledge from different professions like from landscape
architecture, architecture, landscape engineering, civil engineering, and water engineering so
that the process was dominated by experts. In contrast, strategy development and implementation of the Open Space Strategy in Edinburgh/MF did not only include council departments and
partnerships at the neighbourhood level but also extensive consultation of the public and stakeholders to include user needs.
On the project level, the Planning Departments often led the process of strategy development
that also involved other relevant authorities and departments and external experts such as consultants and developers. Furthermore, public and private companies were hired by public tendering for execution of the projects. In the case of Szeged/IN+CCA, the project was coordinated
by the Department of Urban Planning. Other municipal actors included the Departments for Urban Development and Urban Management, several committees of the City Council as well as publicly owned utility companies (such as for Sewage but also Szeged Pólus Development Nonprofit
Ltd). Furthermore, the municipality actively asked for advice and opinions from several external
actors such as an Association of the Blind and Partially Sighted, the Cyclists Sport Club of Szeged,
and the Tourist Office. In Aarhus/MF+SI, the planning process included a coalition with a housing association as landowner and developer. Local residents and organizations were participating to represent different social groups and ethnic minorities. To facilitate the dialogue between
the residents, stakeholders, housing association and the municipality, a neighbourhood office
was founded.
In the case of the bottom-up strategies of Ljubljana/SI, there were no municipal, “internal” actors, as the initiative was mainly driven by external actors. The sustainable food strategy in Edinburgh/GE was developed by a cross-sector partnership with organisations from the public,
private, and civic sectors, representing a broad range of stakeholders based on public consultation. The project development in Ljubljana/SI was led by a non-governmental organization and
facilitators with expert knowledge on urban planning, landscape architecture and the like under
the involvement of local citizens and supported by the City Council.
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Table 5-9: Overview of involved actors in strategy development and implementation of the analysed cases
(does not claim to be complete; order without prioritisation)
Case

Internal actors

External actors

Development

Implementation

Development

Implementation

Malmö/IN

Planning Department
Other Departments

Planning Department
Other Departments

Not determinable

Entrepreneurs
Consultants

Szeged/IN

Planning Department
Other Departments
Others (e.g. publicly
owned utility
companies)

Planning Department
Other Departments
Others

Citizens
Entrepreneurs
Consultants
NGOs (environmental)

Entrepreneurs

Milan/CON

Planning Department
Other Departments

Other Departments

Local experts
Universities/science

Science & Education
Citizens
NGOs (environmental)
Entrepreneurs
Agencies
Foundations

Berlin/CON

Planning Department
Other Departments

Not determinable

Citizens
Entrepreneurs
NGOs (various)

Not determinable

Edinburgh/
MF

Planning Department
Other Departments
Others
(neighbourhood level)

Planning Department
Other Departments
Others

Citizens
NGOs (environmental)
Youth groups, Schools
Entrepreneurs

Not determinable

Aarhus/MF

Planning Department

Planning Department
Other Departments

Housing association

Citizens
NGOs (environmental)
Consultants
Housing association

Aarhus/SI

Planning Department

Other Departments
(i.e. neighbourhood
office)

Citizens

Consultants
Housing association

Ljubljana/SI

Not determinable

City Council

Citizens
Local initiatives
NGOs

Citizens
Local initiatives
NGOs
City council

Lisbon/BD

Other Departments

Not determinable

Science & Education

NGOs
Science & Education
Entrepreneurs
Businesses

Helsinki/BD

Planning Department
Other Departments
Politicians

Not determinable

Citizens
NGOs (environmental)
Experts
Science & Education

Not determinable

Almada/CCA

Other Departments

Other Departments

Experts
Science & Education

Not determinable

Szeged/CCA

Planning Department
Other Departments
Others

Planning Department
Other Departments
Others

Citizens
NGOs
Businesses

Not determinable

Berlin/GE

Planning Department
Other Departments

Planning Department
Other Departments

Consultants

Entrepreneurs

Edinburgh/GE

Organisational
Development
Department

Organisational
Development
Department
Other Departments

Citizens
Science & Education
Businesses
Stakeholders

Citizens
Science & Education
Businesses
Stakeholders
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The comparison shows that most cases involved external actors primarily during one phase,
either development or implementation. While most cases involved both, only a very few cases
were primary driven by mainly internal (Malmö/IN) or external (Aarhus/SI) coalitions and cooperation. However, incompleteness and missing data need to be considered while drawing conclusions, since actor lists were not complete or detailed enough for all planning phases.
Governance approach
Most of the cases can be understood as top-down planning approaches and just 3 of the 14 cases
can be considered as bottom-up (Table 5-10). This distribution is, of course, due to the selection
of cases which was focused on government-led planning.
Nevertheless, in particular when it comes to implementation, citizens and non-governmental
actors were often able to bring in their own ideas or even important partners for implementation. Therefore, the strategies appear to be bottom up during certain phases (Table 5-11).
In Milan/CON, for instance, the implementation phase can be considered as highly participatory
including information (public media outreach, activities in schools), active involvement (public
tree planting), and strong partnerships.
Ljubljana/SI can be considered as a classic bottom-up approach where a civil initiative aims at
the inclusion of local residents in the planning and governance of urban open spaces. Another
example of the bottom-up process was Edinburg/GE, where the plan was developed by an independent, voluntary and cross-sector partnership of various stakeholders from the public, private
and civic sectors, including The City of Edinburgh Council. The case of Helsinki/BD summarizes
two separate processes, whereas the formal city master plan can be considered as typically topdown and the informal one representing a bottom-up approach in which an NGO produced a
sound proposal for an ecological network.
Social inclusiveness was difficult to assess. Where information was available, it varied widely
across cases. For different strategy themes, the cases showed that there was often a focus on
certain persons/groups. For example, in Berlin/CON the process was in principle open to anybody, but a special effort was undertaken to involve certain stakeholder groups such as authorities and environmental NGOs. In those cases where information was available, participatory processes involved a broad range of actors. However, participation was dominated by certain
groups in all of these cases, which leads to questions of representativeness. This was even noted
for Aarhus/SI, which due to its efforts for to involve all relevant groups still is facing issues of
representativeness since important local minority groups did not become involved.
Furthermore, cases show that inclusiveness could differ between the development and implementation phases (compare with Table 5-9). The case of Berlin/GE, shows that in particular the
implementation phase enabled a broader participatory approach that took different user interests into account, and was more inclusive.
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Table 5-10: Primary governance approach and inclusiveness of strategy development of the analysed cases
(excluding the implementation phase)
Case

Top
down

Bottom
up

Inclusiveness/Representativeness

Malmö/IN

X

Not determinable / Not determinable

Szeged/IN

X

Not determinable / Not determinable

Milan/CON

X

Open to all / Not determinable

Berlin/CON

X

Focus on certain groups / Not determinable

Edinburgh/MF

X

Open to all / Not determinable

Aarhus/MF

X

Focus on certain groups / Dominated by certain groups

Aarhus/SI

X

Focus on certain groups / Dominated by certain groups

Ljubljana/SI

X

Open to all / Not determinable

Lisbon/BD

X

Helsinki/BD

X

Almada/CCA

X

Not determinable / Dominated by certain groups

Szeged/CCA

X

Not determinable / Dominated by certain groups

Berlin/GE

X

Open to all / Not determinable

Edinburgh/GE

Focus on certain groups / Not determinable
X

X

Open to all / Dominated by certain groups

Open to all / Not determinable

Cross case comparison reveals that public participation was in particular significant in cases
focusing on social inclusion (Arhus/SI, Ljubljana/SI). Moreover, the comparison suggests that
they also had the highest level of citizen participation across cases (Table 5-11). Overall, only in a
few cases was citizen participation limited to solely providing information during the development phase. Usually it involved consultation, for example, in the form of formal consultation processes (like Malmö/IN, Berlin/CON) or informal approaches such as surveys (i.e., Szeged/IN,
Edinburgh/MF). These approaches were partly targeted to certain social groups. In Edinburgh/MF, citizens were consulted in two questionnaire surveys. While one focused on the perceptions and use of open spaces of the general public, the second focused on the use of outdoor
play areas by children and young people. For the green space restoration project in Aarhus/MF
citizens were consulted in four workshops.
The implementation phase of most of the cases studied can be considered as more participatory
than the development phase. In Aarhus/SI, for instance representatives of the social housing
departments participated in the decision-making processes as equal partners. In Lisbon/BD,
strong partnerships between various NGOs and the municipality were formed to implement biodiversity measures. In Ljubljana/SI, the aim of the project was to give local residents full control
of the project site. However, this process was coordinated by facilitators with professional backgrounds. Management of the site has been gradually transferred from the facilitator to the user.
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Table 5-11: Overview of citizen and stakeholder participation following Arnstein (1969). Considered levels are
ranked in the order of: Information – Consultation – Placation – Partnership – Delegation – Control. The level
included in the table is the highest that has been mentioned for a certain phase or actor group (does not
claim to be complete)
Case

Citizen participation

Stakeholder participation

Development

Implementation

Development

Implementation

Malmö/IN

Consultation

not involved (projectlevel)

Not determinable(planlevel)

Delegation

Szeged/IN

Consultation

Information

Consultation

Delegation

Milan/CON

Consultation

Partnership

Consultation

Delegation

Berlin/CON

Consultation

Consultation

Consultation

Consultation

Edinburgh/MF

Consultation

Not determinable

Consultation

Not determinable

Aarhus/MF

Placation

Not determinable

Not determinable

Not determinable

Aarhus/SI

Placation

Partnership

Placation

Partnership

Ljubljana/SI

Partnership

Citizen Control

Not determinable

Not determinable

Lisbon/BD

Consultation

Partnership

Partnership

Partnership

Helsinki/BD

Consultation

Not determinable

Placatation

Not determinable

Almada/CCA

Information

Consultation

Partnership

Partnership

Szeged/CCA

Consultation

Consultation

Partnership

Delegation

Berlin/GE

Information

Not determinable

Partnership

Delegation

Edinburgh/GE

Partnership

Partnership

Stakeholder Control

Stakeholder Control

Furthermore, it can be concluded that intense participation such as forming partnerships or
sharing power considers certain (organized) stakeholders more often than individual citizens. In
Edinburgh/GE, the strategy was developed by an independent, voluntary and cross-sector partnership with organisations from the public, private and civic sectors. Partnerships can include
universities, i.e. different research groups such as for monitoring and assessment of the adaptation strategies in the case of Almada/CCA. Other examples are strong partnerships with social
housing associations, as in the case of Aarhus/SI.
Delegation to stakeholders often means that enterprises take over implementation (public procurement). For instance in Szeged/IN and Malmö/IN, for implementation of green-grey strategies important tasks have been commissioned to professional companies and/or consultant
firms. Other cases show delegations including other private actors, like in Berlin/GE, or even
stakeholder control through initiatives like in Edinburgh/GE.
5.4.2 Advanced or innovative approaches in relation to actors and collaboration
The cross-case analysis shows that more than half of the 14 cases are considered as innovative in
relation to actors and collaboration within the local context (Table 5-13). These innovations are
either related to the strategic approach or to the methods and tools:
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Five of the perceived innovations concern the strategic approach and include:









The involvement of different departments, helping to promote the Open Space Strategy
and, furthermore, to fill resource gaps for implementation (Edinburgh/MF).
Interdisciplinary cooperation among experts from different professions in Malmö/IN.
Actions linking to objectives, aims and outcomes that have been developed on the basis
of extensive networking and knowledge exchange among key stakeholders during a series of seminars in Edinburgh/GE.
Extensive consultation of different external stakeholders and local people in Edinburgh/MF to develop green space standards.
The involvement of non-governmental actors for implementation has also been considered as innovative in Berlin/GE. This is not only related to the cooperation with new
actors from different sectors, including businesses, but also to a new role of the municipality as facilitator of co-governance processes. Facilitators helped to initiate and
lead socially inclusive planning and governance and fostered a nurturing, creative atmosphere in Ljubljana/SI.
The participation in several European programmes and international collaboration with
other European cities for exchange of knowledge, visions and capacity building brought
innovations for Almada’s climate change adaptation strategy.

In three cases perceived innovations concern the development of tools and methods such as:







A checklist of stakeholders that has been developed to involve stakeholders in different
planning phases in Szeged/IN.
In Aarhus/SI the inclusion of affected social groups (i.e., young non-ethnic Danes) as
so-called “pilots” to promote the strategy from “inside-out”.
A practical training programme for youngsters offering temporary employment promoted social inclusion in Aarhus/SI.
The development of an internet-based survey with maps and active lobbying for biodiversity conservation at an early stage of city-wide land use planning for the development
of biodiversity strategies in Helsinki.
Promoting educational activities to increase awareness of ecological values of areas with
high biodiversity values in Helsinki.
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Table 5-12: Advanced or innovative strategy elements related to actors and collaboration in the analysed
cases
Cases
A) Strategic approach
Collaborative strategy development/ inter- and transdisciplinary cooperation
- Interdisciplinary cooperation (to increase expert knowledge)
- Stakeholder and citizen participation (to include local knowledge and
stakeholder perspectives)
- Cross-departmental cooperation (to increase resources and gain supporters
for plan/strategy objectives; to bundle resources from different departments
for implementation)
- Partnership approach (to develop a common strategy shared across stakeholders)
Transition from government to governance
- Involvement of non-governmental actors for implementation (co-creation
and co-management of green spaces)
- (Professional) facilitators to guide governance processes and discourses

Malmö/IN
Edinburgh/MF
Edinburgh/MF

Edinburgh/GE
Berlin/GE
Berlin/GE; Ljubljana/SI

B) Tools and methods
Stakeholder checklist
Participatory approaches tailored for different social groups (e.g. depending
on age, gender or migration background)
Education and employment of local people as contact person between municipality and local communities
Internet-based surveys in land use planning
Environmental education

Szeged/IN
Aarhus/SI
Aarhus/SI
Helsinki/BD
Helsinki/BD

5.4.3 Factors of success in relation to actors and collaboration
Good cooperation among different actors was supportive for success in nearly all cases. In six
cases coalitions and cooperation were considered as relevant for the planning phase, while in
four cases they were supportive during implementation. For another four cases they were of
relevance either for both or the distinction between these phases could not be made. However
several factors were identified as to how actors and collaboration can lead to success.
The following factors of success supported the development phase:






Early integration of experts enriched the development with profound knowledge
(Malmö/IN, Berlin/CON, Edinburgh/GE, Helsinki/BD)
Stakeholder involvement to gather ideas and opinions for a purposeful development of
the plan/strategy (Szeged/IN)
Citizen participation to better identify demands and thus enhance planning objectives
with new perspectives or to define green space standards based on sound knowledge of
user needs (Aarhus/MF, Edinburgh/MF).
Citizen participation increased acceptance and legitimacy due to democratic plan approval (Aarhus/SI)
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New participatory methods that are sensitive to different social groups supported the
participatory process towards better representation of different social groups (Arhus/SI)
Collaboration between different departments and authorities on different administrative levels supported the development of multi-scale strategies/plans/policies that
needed to be implemented at lower spatial/administrative levels (Milan/CON, Edinburgh/MF)
Cross-departmental collaboration improved acceptance and integration of ideas in
other planning instruments/action plans, thus gaining more support for the strategy in
the local administrative and political context (Szeged/IN, Berlin/CON, Edinburgh/MF,
Helsinki/BD)
Networking and coalitions strengthened different initiatives with similar interests and
helped to develop common solutions (Ljubljana/SI, Almada/CCA, Szeged/CCA, Berlin/GE,
Edinburgh/GE).

The following factors of success supported the implementation phase:




Citizen participation helped to empower local people contributing with own ideas and
resources to realize objectives and aims (Milan/CON, Edinburgh/MF, Ljubljana/SI, Lisbon/BD)
Involvement of stakeholders allowed identification of important partners for implementation (Milan/CON, Ljubljana/SI, Edinburgh/GE).

Accompanying factors of success, not related to a specific phase were:



Advocators (e.g., politicians) increased support for the strategy in the local (administrative and political) context (Szeged/IN, Helsinki/BD)
Facilitators with expertise on collaborative processes and strategy themes that were
trusted by authorities became reliable partners in co-governance of green spaces
(Ljubljana/SI).

5.4.4 Limitations in relation to actors and collaboration
Four of the fourteen cases identified limitations in regard to actors and collaboration. They can
be summarised as follows.
Some of the limiting factors can be linked to the participation of actors:





It was difficult to ensure representativeness in the participatory process and to avoid
the dominance of certain groups that are easier to include due to culture, education or
wealth or since organized in groups such as NGOs. In a multicultural context, language
barriers, education levels and other conditions had to be considered, for instance, not all
could be reached by electronic media or by the same participatory approach (Aarhus/SI+MF)
It could be difficult to motivate actors for process involvement (like the National Health
Service in Edinburgh/GE)
In Milan/CON, time demands and the variety of involved actors that can lead to controversial opinions and values were perceived as a limitation of participatory processes

ADVANCED URBAN GREEN INFRASTRUCTURE PLANNING AND IMPLEMENTATION • WP5 • Page 143

Two limiting factors can be linked to actor collaboration:




A lack of discourse and knowledge sharing between formal city officers and NGOs limited efficiency in the development of strategies/plan and led to strategies that were in
conflict with each other although addressing the same theme (Helsinki/BD)
Limited coordination among departments delayed the development and implementation of measures (Almada/CCA).

Another factor is linked to governance and implementation by non-governmental actors:
 Implementation largely depended on the voluntary engagement of non-governmental actors in the case of the Lisbon/BD strategy. Also in Malmö/IN, implementation on private
land depended on the willingness of private actors to invest in green-grey measures.
Thus, implementation of co-governance approaches were only to some degree in the
hand of authorities.
5.4.5 Potentials for improvements in relation to actors and collaboration
Almost all case studies identified potentials for improvements in relation to actors and
collaboration. Cross-case comparison suggests that potentials for improvements showed strong
references to factors categorised as resources (Chapter 5.4). In other words: fostering
collaboration and sharing knowledge were effective ways to overcome limitations within the
given availability of resources.
Potentials for improvements through enhanced coalitions and cooperation include:







Cross-departmemtal cooperation: strengthening cooperation among departments to
foster synergies and overcome silo-thinking, and increase knowledge and resource
availability (Almada/CCA, Aarhus/MF, Milan/CON)
Strengthening inter- and transdisciplinarity. This included local universities
(Szeged/IN) and other local experts (Helsinki, BD) or new sectors, such as health that
shared common objectives on human well-being (Berlin/CON)
Engaging external partners (Edinburgh/MF)
Increasing and improving citizen participation through new (also electronic)
collaborative, activating, and more culturally sensitive approaches to engage with more
social groups for increased citizen representativeness (Helsinki/BD, Aarhus/SI,
Berlin/CON)

Another factor is better knowledge/education of actors that can support UGI strategy
development or implementation. This could mean improving expertise (Szeged/SI, Milan/CON,
Szeged/CCA) or increasing awareness and valuation of UGI benefits to external partners
(Milan/CON, Szeged/IN).
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5.5

Factors related to resources
Factors related to resources include all internal and external resources contributing to the planning process that can be allocated to manpower, expertise i.e. knowledge, and finances. Internal
resources can mostly be understood as resources from the regional or municipal planning department in charge of the strategy development or implementation, including various associated
departments. We furthermore also considered contractors as internal resources. External resources include staff or knowledge from other authorities (e.g., sectors like agriculture, forestry
or water), monetary and non-monetary contributions from stakeholders, citizens, and NGOs, and
other institutions (like universities), or funding from authorities such as the EU or national programmes.

5.5.1 Basic description of resources
Table 5-13 gives a brief overview of the resources required to develop and implement UGI strategies in the different cases. However, in many cases the datasets were incomplete and sometimes it remained unclear whether resources were exclusively allocated to the process of UGI
strategy development and implementation. This limitation needs to be kept in mind when interpreting the results. Furthermore resources allocated to the development and the implementation
phase could not be distinguished.
Some examples show differences of resource availability and allocation that were encountered in
the cases. For instance, in Malmö/IN, several municipal departments were involved such as the
City Planning Office, Street and Park Department, Water Authority, and consultant firms, providing knowledge from different professions for the development of the Water Plan. In urban development, the developers provide funding for setting aside land and for constructions works for
stormwater retention and other infrastructures in accordance with the Swedish Planning and
Building Act. However, maintenance was provided by the Water and Sewage Authorities.
In Szeged/IN, the chief architect was responsible for the planning activities regarding both the
conceptual and the physical planning stages, while the Development Office of the municipality
was responsible for the coordination of the investments and for the communication activities.
Other departments of the municipality were involved in the strategy development phase as were
the different committees and the council of the municipality. The project was partly financed by
EU funding, with a subsidy range between 50 and 85% depending on the type of sub-project. No
information was provided on other types of resources.
In Milan/CON, the Regional Ecological Network Plan was developed and drafted by the responsible departments in cooperation with regional authorities and technical advisors. During the development and implementation phase, knowledge was brought in from various external sources,
such as guidelines and/or expert knowledge. Furthermore, expertise was brought in by universities and other scientific institutions, NGOs in green projects, citizens, and the agricultural sector
that provides support in managing peri-urban areas. Local experts were consulted and regional
databases were used to gather information for the development of ecological networks. External
financial resources helped to implement the plan. These stemmed from programming tools and
policies at multiple scales with specific objectives and plans of action. Additional resources were
derived from joint funding between the European Union and national/regional development
programmes (e.g., a programme for the Lombardy region to benefit the agricultural sector) and
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other tools, which the farming community could access by activating partnerships with local
authorities or environmental organizations. Furthermore, public and private foundations supported the implementation financially.
In Berlin/CON, the new Landscape Programme was developed by the Senate department, using
its own resources, integrating knowledge from consultants and external scientists, including
feedback from other administrative units, stakeholders and public consultations. Strategy development was funded internally by the city. Implementation is being financed by external sources
such as developers.
For Ljubljana/IN, initiators of the project were external activists from two non-government organisations. Thus, this project was developed and realised without personnel resources but
knowledge from the municipality. Further resources included free access to the site based on a
land use agreement and material support by the City Council as well as smaller donations and
grants provided by an NGO, the City Council, the European Fund for Regional Development, the
national Ministry for Culture, and a private seed establishment.
In Almada/CCA, the expertise of the municipality team allied with the scientific community and
gained knowledge through participation in European programmes and collaborations with other
cities. Development and implementation was partly funded by the municipality and partly by the
EU.
Table 5-13: Overview on resources contributing to strategy development and implementation in the analysed
cases (does not claim to be complete)
Case

Human/Personnel
1)

Internal

Knowledge/Expertise
2)

1)

External

Internal

Financial
2)

External

1)

2)

Internal

External

Malmö/IN

X

-

mv

X

X

X

Szeged/IN

X

mv

mv

mv

mv

X

Milan/CON

X

mv

X

X

mv

X

Berlin/CON

X

mv

X

X

X

X

Edinburgh/MF

X

X

X

X

X

X

Aarhus/MF

X

X

X

X

X

X

Aarhus/SI

X

X

X

X

X

X

Ljubljana/SI

-

X

X

X

X

X

Lisbon/BD

X

X

X

X

X

X

Helsinki/BD

X

X

X

X

X

X

Almada/CCA

X

mv

X

X

X

X

Szeged/CCA

X

X

X

X

X

X

Berlin/GE

X

X

X

X

X

mv

Edinburgh/GE

X

X

X

X

X

X

1)

Regional or municipal administrative units in charge of strategy development (municipalities, including
2)
contractors and other associated departments); related to all other authorities, citizens, NGOs, funds,
science etc.; mv = missing values (no explicit data transmitted)
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This overview gives the first indications of resources that were considered to be of relevance
across cases. The available human/personnel resources often include those of organisations in
charge of strategy development. The contribution of knowledge or expertise from other regional
or municipal departments and authorities and external actors was also important as support in
most cases. Furthermore, the availability of external funds, in particular EU or national funding,
has been of relevance across cases.
5.5.2 Advanced or innovative approaches in relation to resources
Looking across cases, there were very different ways to improve capacities and budgets substantially. Most innovations were a result of strategic approaches to support cooperation, networking, and participation, to include local knowledge of citizens and/or expertise. Furthermore, cases developed novel tools for supporting knowledge exchange and pooling information. However,
perceived innovations that could be allocated to resources show that none of them related to
financial resources (Table 5-14).
Table 5-14: Overview of perceived innovations and how they could improve resource availability in the analysed cases
Case

Human/
Personnel

Knowledge/
Expertise

Collaborative (research) projects (including partners facing
similar problems) to pool experts and exchange knowledge
(Almada/CCA, Helsinki/BD)

X

X

Involvement of different departments to fill resource gaps
(Edinburgh/MF)

X

X

Innovations to improve resource availability

Strategic green space planning to more efficiently target
investments (Edinburgh/MF)

X

Action points for extensive networking and knowledge exchange
(Edinburgh/GE)

X

Using and sharing available resources, building on existing
programmes, and communicating potentials to partner sharing
similar objectives (Berlin/GE)

X

Citizen participation to gain local knowledge (Edinburgh/MF,
Edinburgh/GE, Helsinki/BD)

X

Innovative tools to improve resource availability
Checklist to involve stakeholders effectively, fitting to each
planning phase (Szeged/IN)
Internet mapping to contribute to information exchange with
external stakeholders (Helsinki/BD)

X

X
X
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5.5.3 Factors of success in relation to resources
Looking across cases two factors in particular have been recognised as crucial supporting strategies:
Knowledge resources were most frequently mentioned as a supporting factor:




For six cities success critically depended on the cooperation and collaboration of experts,
pooling external knowledge from various partners (Malmö/IN, Edinburgh/GE, Ljubljana/SI, Almada/CCA, Szeged/CCA, Berlin/CON+GE)
Another four projects mentioned the importance of participation contributing significantly to the project’s success, due either to citizen and stakeholder consultation to gain
valuable information (Edinburgh/MF, Edinburgh/GE, Aarhus/MF) or to engage volunteers (Lisbon/BD).

Financial resources were the second most frequently mentioned supporting factor:




Several projects benefitted significantly from external funding of a variety of sources
such as public funding programmes and investments from civic or private sectors (Milan/CON). Often the availability of EU or national funding was a crucial factor (Szeged/IN+CCA; Aarhus SI). In Malmö/IN and Berlin/CON, the ability to facilitate funding
from developers was considered as an important factor for implementing UGI measures
In other projects, success was related to the availability of a municipal budget (Berlin/GE) or external budget (Edinburgh/MF); in the latter case it was also related to more
efficient use of (financial) resources for green space investments.

Furthermore, two projects mentioned the importance of land resources. The availability of land
contributed to project realisation (Berlin/CON, Ljubljana/SI). In Berlin/CON undeveloped traffic
corridors could be used for corridor development. In Ljubljana/SI, the municipality allowed the
free use of a dormant construction site.
5.5.4 Limitations in relation to resources
Perceived limiting factors are often linked to success factors as mentioned above, which means,
for instance, that the availability of funding is a supporting factor and lack thereof a limiting one.
However priorities of concern were slightly different:
Limited financial resources were most frequently mentioned as a limiting factor:





Within three cities, internal financial constraints were perceived as the main constraint
for strategy development and implementation (Lisbon/BD, Almada/CCA, Berlin/CON+GE)
Within two cities a lack or a low share of external funding was mentioned as a limiting
factor (Szeged/IN+CCA, Aarhus/SI)
For Szeged/IN+CCA it was also reported that only a minor part of the overall budget of
the project was set aside for investing in green spaces. Moreover, the lowest price principle in public procurement hindered the development of quality UGI.
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Knowledge resources were the second most frequently mentioned limiting factor:



Within two of the projects limited expertise on methods hindered appropriate consideration of the strategy theme (i.e. Milan/CON, Aarhus/MF)
Furthermore, for two projects the missing exchange of information was identified as a
limiting factor (Aarhus/MF, Helsinki/BD).

Finally, it should be noted that lack of expert knowledge and land availability were important
hindering factors:




For three cases personnel resources within administration was considered as too limited
to adequately support the process of strategy development and implementation (Milan/CON, Almada/CCA, Berlin/GE).
Two cases mentioned lack of land availability as hindering project implementation
(Malmö/IN, Lisbon/BD), again underpinning the need for available land resources as already mentioned above.

5.5.5 Potentials for advancing resources
Possibilities to improve current practices in many cases directly emerge from the limitations as
mentioned previously. Next to improvements of financial (Milan/CON, Almada/CCA,
Edinburgh/MF) and personnel resources (Almada/CCA) most proposals for further improvements related to knowledge resources:





Improving knowledge of the main organisation in charge related to the strategy
theme or UGI in general (Milan/CON, Aarhus/MF, Edinburgh/GE, Szeged/IN+CCA). The
need for more and better quality data was mentioned in the case of Szeged/IN with
reference to a tree cadaster and data on restrictions such as utility network maps. In
Milan/CON, more knowledge about the need for UGI measures (also linked to climate
change) and the benefits derived from these measures was requested to improve
acceptance among stakeholders.
Better coordination among departments (Almada/CCA, Aarhus/MF)
Increasing inter- and transdisciplinarity and integration of external expertise to
increase municipal capacities for dealing with certain themes or to address new themes
such as health (Szeged/IN, Edinburgh/MF).
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6

DISCUSSION
This chapter synthesises the findings in relation to literature and workshops with stakeholders
during the GREEN SURGE project9 in regard to potentials of UGI planning for advancing European green space planning. Furthermore, common factors of success of these strategies, their limitations and potentials for their further improvement are illustrated. Not least the transferability
of the findings will be reflected.

6.1

UGI planning as an innovative approach to European green space planning
For this study four principles have been considered as the core of UGI planning. To varying degrees and in different respects these principles have shown to be able to advance green space
planning towards more holistic UGI planning strategies that address major challenges of European cities such as improving social cohesion and facilitate adaptation to climate change. While
not all of the UGI principles are new, their joint consideration makes UGI an advanced concept
for the strategic planning of green and blue spaces in urban areas. The survey of 20 European
cities in Tier 1 (D5.1/Davies et al. 2015) showed that all cities had strategic green space plans
that already considered to varying degrees principles and themes of UGI planning. A fine-grained
landscape of different approaches to green space planning emerged which is shaped by contextual factors such as planning culture, history, as well as socio-economic dynamics. However, it
became obvious that still there is considerable scope for improvement. At the same time, the 20
cities provided rich material from which cases could be selected representing good practice of
UGI planning for the different principles and themes. In this study, good practice or innovation
meant that these cases illustrate how UGI planning can be advanced in the particular context of
the city in focus.
The discussion strives to highlight what can be learned from the cases included in Tier 2 for successfully implementing UGI principles and addressing urban challenges such as adaptation to
climate change and promoting social cohesion. While all cases have been studied with a focus on
a certain theme, findings revealed that the different UGI principles and urban challenges can be
interlinked and contribute to each other. Below, findings across all cases, regardless to which
themes they belong, are compiled to illustrate potentials for innovation included in the UGI approach.
Green-grey integration
The principle of green-grey integration links UGI
planning to urban development in general and
Green-grey integration consid(grey) infrastructure development in particular.
ers all kinds of green and open
In some cases a clear need was recognised to
spaces as potential elements of
expand the focus of green space planning from
public green spaces to also include other types
a UGI network.
of green and open spaces, including those on
private land. For instance, this need has been
identified in Helsinki to promote biodiversity (e.g., Helsinki/BD). Berlin aims at such an integrat9

A Stakeholder Dialogue Forum in Brussels in November 2015 (Reil 2015) and a workshop with the facilitators of the GREEN SURGE
Focal Learning Alliances in Ljubljana in January 2016 (not published yet).
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ed approach in green network planning by including recommendations for future urban development. Additionally, planners acknowledged the potential to link green more strongly to grey
infrastructure and to consider roads as potential elements of a green corridor network that can
be improved for recreational use through greening measures (case Berlin/CON).
As a second important point, planning for green-grey solutions can enhance collaboration of different disciplines. This happened, for instance, in Malmö on the issue of stormwater management. Interdisciplinary green-grey projects were considered as an important innovation in this
city. Such experiences have also been made in cities of Germany and the Netherlands (Backhaus
and Fryd, 2013; Nickel et al. 2013). In this study, the case of Malmö/IN provides an encouraging
example how green-grey integration can be put into practice, foster collaborative approaches to
urban development and increase the recognition of green as key element for sustainability and
climate adaptation. However, results from the Tier 1 study showed that across European cities,
there is still ample scope for further collaboration with other infrastructure types such as water
management and transport (D5.1/Davies et al. 2015).
Connectivity
The aim to create connected green space systems has been part of green space planning in
Connectivity requires planning
many European cities already for a long time
on multiple scales and thus in(D5.1/Davies et al. 2015). Nevertheless, accordvolves a large variety of actors.
ing to this Tier 1 analysis, planning for networks
that likewise serve humans, biodiversity and
urban climate can be improved, instead of planning separated networks. Extensive knowledge is required for developing networks that effectively support biodiversity or improve the local climate. For instance, planners in Berlin responded to new scientific knowledge about connectivity issues by updating their green network
plans (Berlin/CON).
The case from Milan/CON illustrates that green networks need to be considered on multiple spatial scales and thus planning involves a high number of stakeholders including public authorities
on different administrative levels but also non-governmental actors from the agricultural and
civic sector. Furthermore, in both cases the development of green networks depends on a large
variety of implementation instruments including, for instance, municipal or district planning,
regulative mechanisms, local or regional projects, incentives or funding programmes for nongovernmental actors, and co-governance through NGOs.
Finally, land availability is a key issue for establishing green networks. In regional approaches
such as exemplified in the case of Milan, cooperation with the agricultural sector (and the forest
sector where these are more prominent) is a strategy to involve important land users and cocreate and -manage UGI. The Milan case appears to be a successful example where such collaboration could be initiated – not least through the availability of funding programmes. Within urban areas, more opportunistic approaches may need to be taken for establishing habitat networks, e.g., via derelict land.
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Multifunctionality
Multifunctional thinking is on the one hand inherent in green space planning since most green
Multifunctionality can support
spaces provide several functions or services and
other UGI principles since it
green space planners are well aware of those
helps to promote synergies be(Reil 2015 and D5.1/Davies et al. 2015). On the
tween different objectives.
other hand, this study revealed that a broader
consideration of multifunctionality was perceived
as an important strategy for strengthening and
promoting green space planning. In Aarhus/MF, for instance, multifunctional thinking helped to
foster synergies between recreation, climate change adaptation and biodiversity conservation.
Ecosystem services have been suggested as a promising concept for widening the scope of multifunctionality (Hansen and Pauleit 2014).
Multifunctionality is closely linked to the other UGI principles since creating synergies between
different functions or uses of integrated green-grey solutions or green space networks generates
added values and helps to use limited (land) resources more effectively which is especially important in growing urban regions such as Edinburgh, UK, and Aarhus, Denmark.
Further, UGI planning needs to consider whose demands are taken into account. Especially, in
urban areas a diverse population with different needs and interests shall have equal access to
UGI benefits. The perspective of users and beneficiaries can be secured by a multifunctionality
approach that is grounded in an assessment of their demands (Hansen and Pauleit 2014). In both
illustrated case studies for multifunctionality, the consultation of citizens and stakeholders
helped to better take into account the demands of multiple users. In Aarhus/MF, participation of
residents also increased awareness of the multiple benefits green spaces can provide. In Edinburgh/MF, an intensive survey of people’s needs and interest helped to define standards for urban green space within the city.
Social inclusion
While the Tier 1 study (D5.1/Davies et al. 2015)
and further studies such as Baker-Eckerberg
Social inclusion requires par(2008) highlight the need for extending social
ticipatory approaches that are
inclusion, cities are still mostly uncertain how to
tailor-made to involve different
do so effectively or even not willing/interested to
social groups.
promote socially inclusive planning. Socially inclusive planning requires public participation.
However, the usual forms and levels of participation, as prescribed in planning laws such as public consultation, are not enough to ensure that
the local community gets involved in a representative way.
Specific forms of inclusive planning practices (advocacy, empowerment, equity planning) are
needed for the inclusion of the most marginalised strata of society into the process of planning
(Bratt-Reardon 2013, Metzger 1996). The Aarhus/SI case also reveals that for socially inclusive
planning a bundle of efforts is needed to involve different groups of a local community, such as
special participatory offers for young people, women, or ethnic minority groups.
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Of course, different planning phases or planning types require different measures and tools for
different degrees of participation. Edinburgh/MF aimed at consultation for developing green
space standards that meet people’s needs. Major efforts have been undertaken to ensure that a
large variety of citizen’s perspectives was considered. This included reaching out to a high diversity of people at very different (public) places and events across the city during the surveys.
While in Aarhus/SI approaches aimed at being tailored for different social groups, in Ljubljana/SI the empowerment of local people was in focus, and to enable them to manage public green
spaces by themselves. Furthermore, both cases aimed at developing green spaces that correspond to local needs and demands. While it cannot be said that they were ideal solutions in all
possible means, the results from these case studies provide good evidence that socially inclusive
planning can lead to better processes and outcomes in developing UGI. Representatives from
different cities in a GREEN SURGE Stakeholder Dialogue noted that planners should consider
citizens on the one hand, as “customers” whose demands need to be known well and on the other
hand, as “fellow planners” to share responsibilities with in order to achieve UGI of high quality
and usability (Reil 2015).
6.1.1 Potentials of UGI planning to tackle urban challenges
This study focussed on the potential of UGI planning to tackle four important urban challenges of
European cities: biodiversity protection, climate change adaptation, promoting the green economy, and increasing social cohesion. While the contribution of UGI planning to each of these challenges has been studied separately, UGI planning is supposed to be able to contribute to a number of challenges and local needs simultaneously.
To varying degrees each of the UGI planning principles can contribute to meet the urban policy
objectives under consideration. For example, green-grey integration for stormwater management or urban cooling has clear linkages to climate change adaptation; ecological connectivity is
closely connected to biodiversity protection. Social inclusion in planning processes is an important first step towards social cohesion. Tab. 6-1 provides a notion of how the UGI planning
principles can help to address important urban challenges and policy objectives.
Conserving and developing urban biodiversity
Urban green space planners and decision-makers across Europe acknowledge the importance of
biodiversity protection and include respective objectives in their agendas (D5.1/Davies et al.
2015). UGI planning to promote biodiversity will need to be tailor-made for local conditions. In
the studied examples, in Lisbon the focus was on enhancing urban biodiversity and in Helsinki
on conservation of forest biodiversity since Lisbon does not host native natural areas anymore,
while Helsinki owns a high amount of native habitats. However, even if a city holds large portions of natural green spaces, urban biodiversity cannot only be protected in remnants of natural
ecosystems (Bonthoux et al. 2014 article 4; Kowarik 2011). Furthermore, connectivity of green
spaces plays a crucial role for promoting biodiversity (e.g., Berlin/CON).
Especially under conditions of growth, UGI planning for biodiversity must be mainstreamed for
all kinds of (semi-)natural and man-made green spaces. Furthermore, UGI planning needs to be
closely linked to urban planning since urban development poses a major threat to biodiversity
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(Helsinki/BD; D5.1/Davies et al. 2015). This can be supported by following a strategy of greengrey integration aiming at developing urban green and open spaces in concert with urban development. Tools such as green area factors or other mechanisms of environmental impact regulations can be important to secure the integration of biodiversity measures in local development
(e.g., Berlin/CON).
Tab. 6-1: UGI principles each contribute to a variety of urban challenges i.e. policy objectives.

POLICY OBJECTIVES / URBAN CHALLENGES

UGI PLANNING PRINCIPLES
contributing
to

Green-grey integration

Connectivity

Multifunctionality

Social Inclusion

Biodiversity
protection

Habitat provision,
promotion of native
plants as one of the
co-benefits of greengrey solutions

Networks for ecological connectivity

Ecological functions
and habitat provision
as integral part of
planning for multifunctionality

Fostering awareness
for biodiversity values

Climate
change adaptation

Green-grey measures
for flood retention or
urban cooling

Connected green
structures that enhance natural ventilation and cooling

Regulating services
that contribute to
climate change adaptation as integral part
of planning for multifunctionality

Inclusion of vulnerable groups in UGI
planning

Green economy

Reduced costs of grey
infrastructure management through
combined green-grey
systems; avoided
costs through mitigation of environmental
hazards

Promotion of sustainable transport systems and green corridors (walk- and
bikeability)

Cost effective UGI
solutions by providing
multiple benefits in
the same space

Promotion of a social
and green economy,
co-creation and management of urban green

Social cohesion

Consideration of usability and amenity
values of integrated
UGI measures to
promote social cohesion

Provision of just access to urban green
spaces

UGI provision for different demands and
needs

Empowerment of
citizens through collaborative UGI planning; securing that
needs and demands
of vulnerable and less
vocal groups are considered

Climate change adaptation
Climate change has been an important driver for new green space strategies in the analysed cases. The Tier 1 study showed that planning for climate adaptation still has not been widely adopted but interviewed planners showed great awareness of the need for tackling the challenges of
climate change and the important role of UGI in this context. Thus, it can be concluded that climate change is becoming a major objective for UGI planning across Europe.
UGI can play an important role in strategies for climate change adaptation and - to a lesser degree – also for mitigation by delivering ecosystem services. Adaptation strategies should build on
a sound understanding of the scientific evidence concerning the role of green space in moderating air temperatures, reducing stormwater runoff, and so forth (Fryd et al. 2011).
Protection and increase of tree cover will play a particular role to moderate the urban heat island effect, reduce stormwater runoff, sequester and store carbon, and reduce cooling energy
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demands (Fryd et al. 2011). Therefore, a UGI strategy for climate change adaptation needs to be
based on a comprehensive assessment and continuous monitoring of the urban green space resources, its different components and respective ecosystem services. However, UGI is also sensitive to the impacts of climate change. For instance, droughts may reduce the cooling capacity of
lawns and negatively affect tree growth (Gill et al. 2007, Moser et al. 2015, 2016). For example, in
the case of Szeged/CCA watering systems are required. Further plant species can be selected that
are capable of dealing with the projected changes. This aim is closely related to the conservation
of urban biodiversity.
Climate change is also predicted to increase the likelihood of riverine flooding in many parts of
Europe due to an increase of periods with heavy precipitation (Tebaldi et al. 2006). Therefore,
climate change adaptation requires improved flood risk protection. At the same time, there is an
increasing demand for reconnecting the city to its streams for recreation and to improve their
ecological quality. In a European context, the Water Framework Directive is an important driver
of stream restoration (Hering et al. 2010), and there is also an increasing number of urban restoration projects. Restoring streams and floodplains may be a key to creating multifunctional and
connected UGI.
Strategies and single measures for climate change adaptation require an understanding of the
specific vulnerabilities of the urban system in focus. Reducing urban vulnerability and strengthening its resilience should be prime targets for climate change adaptation via UGI planning. A key
point to start from is thus an integrated vulnerability assessment (e.g., Almada/CCA). In this context, attention should also be given to issues of distributional justice as the socio-economically
most deprived areas are often also the most vulnerable to climate change hazards such as increased frequencies of heat waves and flooding (Lindley et al. 2006, Kaźmierczak and Cavan
2011). Both Almada/CCA and Szeged/CCA reveal that universities and other scientific institutes
can play an important role in providing the relevant knowledge and measures.
Fostering the green economy
Green economy is an emerging concept, which is still quite fresh and on its way into European
urban green space planning (Davies et al. 2015). UGI planning can set important frameworks and
incentives for non-governmental actors that create or manage urban green spaces. The cases
from Edinburgh/GE and Berlin/GE show different ways: by fostering local and sustainable food
production at the city level, which consequently impacts the share of agricultural land; and including non-governmental actors in the co-creation and co-management of urban green spaces.
In Berlin, the Urban Landscape Strategy also intends to enhance the city’s green spaces, to improve the quality of life and strengthen its image, enhancing opportunities for business development. Furthermore, regulatory (permitting) mechanisms can be used to raise funds from investors and businesses for (municipal) UGI investments such as in the case of Malmö/IN and
Berlin/CON.
For involving actors from the private sector on a voluntary basis, it needs to be acknowledged
that likely their investments are supposed to provide to some degree benefits for them such as
business opportunities or attractiveness or quality of life for employees. However, UGI investments that promote the attractiveness of a city or neighbourhood can lead to exclusion and gentrification (Wolch et al. 2015). Thus, green economy thinking in UGI planning should not only be
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about better utilising or maximising UGI benefits and thinking in economic terms, it also has a
strong social impetus.
Given the wider participation and many new partnerships, green economy will have to rely on
more communication channels and processes, i.e. more inter-active forms of arenas and social
movements. The Berlin/GE example showcases that for doing so municipalities need to develop
capacities for steering such co-governance processes (also see Chapter 6.1.2).
Promoting social cohesion
Green space planners acknowledge the need to develop planning strategies that correspond to
social cohesion (Davies et al. 2015). While studies on the relation of urban green space and social
cohesion have increased over the years (Gobster 1998, Kuo et al. 1998, Kweon et al. 1998,
Kaźmierczak 2013, Krellenberg et al. 2014, Peters et al. 2010), there are still knowledge gaps
such as on the use of urban green space by different ethnic and cultural groups, by the elderly
and disabled, and gender differences in motivations and use. Despite these uncertainties and
research needs, a number of suggestions for increasing social cohesion via UGI planning have
been made.
The illustrated case studies show that UGI planning can promote social cohesion through bottom-up, collaborative projects such as community gardens in a neighbourhood or a large landscape park managed by volunteers that fosters various kinds of recreational uses. Communication and outreach to local communities are decisive factors for attracting people. Events and
activities can be an approach for involving them in development and maintenance of green spaces and thus promoting a feeling of attachment to the place.
To increase the awareness for potentials of UGI planning in regard to social cohesion, it might be
key to investigate avoided costs and other economic benefits. For instance, the case from
Edinburgh revealed that increased cohesion can reduce vandalism. A study by the Department
for Communities and Local Government (2009) estimated a 1% reduction in crime as a result of
increased social cohesion in England and Wales to save between 267-733 million € annually.
Such assessments could convince governments struggling with limited financial resources to
invest in UGI for social cohesion.
6.1.2 From government-led planning to UGI governance
Citizen’s participation will be an important factor for good UGI planning practice causing several
benefits: The case studies indicate that participation improved the knowledge base (e.g., to consider citizens demands and needs in regard to green space usage), or helped to overcome resource gaps (in particular for implementation). Participation was also important for legitimising
planning decisions and their implementation (e.g., Ljubljana/SI). In some cases, co-operation
with land users and/or land owners will even be a necessity for UGI planning (e.g., Milan/CON
for regional corridors, or Malmö/IN for local stormwater management).
These cases touched upon the question of how municipalities can (better) collaborate with
stakeholders and citizens. The terms co-creation, co-management and self-governance are increasingly used to conceptualise this shift in how green spaces are planned, implemented and
governed (Arnouts 2010). WP 6 of GREEN SURGE revealed a large variety of more flexible and
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networked governance arrangements and self-governance across Europe. Nevertheless, there
are several challenges related to more collaborative forms of UGI governance and handing over
responsibility to local stakeholders. One important challenge is how to establish relationships
between bottom-up initiatives issues with strategic green space planning at the city scale and
UGI principles (D6.2/Buijs et al. 2016, e.g., the case of Utrecht).
For planning authorities co- or self-governance also poses challenges since it leads towards new
roles, for example as facilitator and as promoter by setting enabling frameworks or funding programmes, but also as monitoring and control bodies to secure that public spaces remain safe and
accessible. The cases reveal potential for cities to encourage new forms of civic engagement in
UGI planning. For instance, in Berlin/GE, the Urban Landscape Strategy recognised a “DIY”culture as an important social trend that planning needs to correspond to. This can include, involving existing voluntary initiatives, facilitating exchange and cooperation between such initiatives and other interested actors, and setting up support programmes.
Sharing responsibilities in UGI planning and management with non-governmental actors also
calls for a careful balancing of private/economic interests with public needs and benefits. For
authorities being non-familiar with such approaches, they may pose considerable challenges.
Lessons from so called space or urban “pioneers” projects and neighbourhood green planning
(Berlin/GE and Utrecht in Chapter 4.8; Reil 2015) revealed that such co-planning incentives require considerable human resources, and also a framework, rules and sufficient resources for
implementation. They also require on-going support or guidance and a certain degree of monitoring. The extra efforts should be considered as reasonable since these approaches foster beneficial learning processes and lead to unconventional planning solutions. Facilitators can play an
important role in such processes. Those require capacities to engage individuals and guide them
towards building a community or network that is able to develop and maintain an urban green
space on their own. Facilitators can be reliable partners for municipalities and unburden them
from monitoring or instructing tasks (Ljubljana/SI; also see D6.2/Buijs et al. 2016).
In line with the literature (e.g., Hajer 1995, Van der Steen et al 2015), a large diversity of governance arrangements in UGI planning could be observed in the GREEN SURGE studies of WP5 (this
deliverable) and WP6 (D6.2/Buijs et al. 2016) covering the spectrum from top-down to bottomup approaches and various forms of co-governance between different kinds of actors. This will
require more flexible structures and capacities for facilitating these processes within planning
authorities.
6.2

Factors of success for UGI planning
Based on the case studies, a number of factors of success can be identified for UGI planning. Of
course, these largely depend on the kind of UGI strategy under consideration and cannot be generalized for all kinds of purposes and UGI planning instruments. Furthermore, they represent a
list of suggestions without hierarchical order that should not be understood as a step-by-step
approach. Having this said, the following factors for success of UGI planning were identified:




Linking UGI strategies to pressing challenges
Identifying mandates and advocates for UGI strategies
Supporting inter- and transdisciplinary collaboration

ADVANCED URBAN GREEN INFRASTRUCTURE PLANNING AND IMPLEMENTATION • WP5 • Page 157







Involving stakeholders and citizens
Developing strong but flexible frameworks for multiple planning scales
Mixing instruments for implementation
Learning from pilot projects
Increasing resource availability

Linking UGI strategies to pressing challenges
Linking green space planning to key concerns of the municipality is an important prerequisite
and factor of success for UGI planning. Already Tier 1 identified major existing and upcoming
drivers of UGI planning across Europe. Climate change and related issues such as flooding and
stormwater management were particularly highlighted (Davies et al. 2015). The good practice
cases in this Tier 2 study are a confirmation of this finding.
Climate change adaptation is a strongly emerging driver that enables the introduction of new
concepts such as cross-disciplinary green-grey integration into green space planning. This perspective was also shared by stakeholders from different cities during a workshop on UGI planning (Reil 2015). A case to highlight here is Malmö where the political support and awareness for
the necessity of stormwater management promoted green-grey measures at neighbourhood and
city levels.
Urban growth was identified as a potential threat to green spaces but also an important driver
for connectivity and multifunctionality planning in several case studies. In this study, there was
increasing awareness expressed by planners that densifying cities can only maintain quality of
life for their citizens if remaining green space is of high quality for use and also hosts multiple
functions. These findings are in line with Haaland and van den Bosch (2016) who also revealed
urban densification as a major threat to urban green spaces and similar strategies to deal with
related effects of such as enhancing quality of existing green space or allocation to increase visibility and visual quality.
Identifying mandates and advocates for UGI strategies
Legal requirements and political mandates have been described as important factors for developing UGI plans or policies since they constitute a commitment on a higher legal or political level. For instance in Edinburgh/GE, Scottish legislation requires that cross-sector partnership
working and community empowerment are promoted. Such obligations might be very important
to foster new partnerships and a high level of social inclusion in UGI planning processes. The
promotion of green-grey integration through the US Clean Water Act would be another example.
However, even without an official mandate, decision-makers such as politicians proved to be
able to provide the necessary support for a certain UGI strategy (e.g., Szeged/IN). Also other
stakeholders such as NGOs might be able to take the role of advocators or facilitators of UGI
planning in a city if they hold key competencies and capacities to vocalize their proposal to decision-makers and link them to emerging challenges or political agendas (e.g., Helsinki/BD).
Supporting inter- and transdisciplinary collaboration
UGI planning requires expertise from different professions, and thus silo-thinking and the separation of professional disciplines not only should but must be overcome. For most cases collaboration was crucial, either within the respective organization or with external actors. Especially
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during strategy development, supporting factors included networking and forming coalitions
between different departments and authorities, early integration of (external) experts, and citizen participation. For example, interdisciplinary cooperation between urban planners, green
space planners and grey infrastructure planners was shown to be an important factor of success
in green-grey integration approaches. These approaches helped to allocate knowledge and resources and support of strategy objectives by actors outside of the responsible planning body.
Involving stakeholders and citizens
Participation of citizens and (organized) stakeholders contributed mainly for two reasons to the
success of planning strategies; most importantly, to empower local people to bring their own
objectives and ideas into the planning process (e.g., Aarhus/MF), but also to identify demands
and increase awareness for the need of action (e.g., Edinburgh/MF). Furthermore, citizen participation can support acceptance due to democratic plan approval.
Developing strong but flexible frameworks for multiple planning scales
Strategic UGI planning includes the consideration of multiple scales in order to realize planning
objectives more effectively. Multi-scale approaches are for example, important for biodiversity
since there is a mismatch between spatial scales that are relevant for biodiversity or ecological
functions and the scales of planning (Borgström et al. 2006; Cumming et al. 2006). These limitations can be reduced or overcome by multi-scale planning that reaches beyond city boundaries
into the urban region and links site development to city-wide UGI approaches. Evidence from
literature also shows that a comprehensive landscape approach, considering multiple spatial
scales, is required for effectively making use of the potential of green spaces for climate change
adaptation (Rouse and Bunster-Ossa 2013).
The plans for Milan/CON and Berlin/CON both guide planning on lower spatial levels, and succeed in connectivity objectives by being nested at multiple scales and sector policies. Both of
them also represent long-term planning instruments, which are modified and updated repeatedly, and thus provide an up-to-date information base considering recent scientific knowledge, and
advanced implementation strategies.
Mixing instruments for implementation
The analyzed strategies are implemented through a broad variety of instruments and mechanisms and often more than one is applied in one case. For instance, the Urban Landscape Strategy for Berlin/GE includes a variety of mechanisms such as integration of objectives in other
planning and policy instruments, pilot projects, fostering discourses and setting frameworks for
engagement of diverse non-governmental actors such as grassroots organizations, businesses or
individuals. Since it is not a binding plan a large variety of approaches for its implementation
may be utterly important.
In the other case from Berlin/CON, a binding plan is combined with an obligatory regulative
mechanism that applies to urban development project. This is also a successful combination of
strategically planning and continuously developing the city’s green structure.
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Learning from pilot projects
Malmö/IN’s pilot projects have not only promoted cooperation but also supported awareness for
green-grey measures and their potentials, thus enabling continuous learning. Also in other case
such as Berlin/GE and Ljubljana/SI pilot projects have been important measures to facilitate
discourses on co-governance of green spaces. They can encourage other initiatives and present
an early example for testing and improving planning strategies. This is in particular relevant, if
new approaches are supposed to be introduced that stakeholders might welcome with scepticism (e.g., Berlin/GE or Malmö/IN). Learning from these examples can also help to adjust and
refine planning strategies before they are spread to other areas. The use of flagship projects for
pilot testing can also be found as an important factor of success in other cities such as Seattle’s
SEA Programme (Pauleit et al. 2011).
Increasing resource availability
Looking across cases there are several ways to improve local capacity substantially and allocate
resources. In particular, collaboration on the expert level, pooling knowledge from various partners, is considered as a success factor. Also the involvement of citizens and stakeholders can
contribute significantly to success since planning strategies are able to better correspond to local
needs. New methods and approaches, e.g., from citizen science can be powerful for providing information on ecological and social values of the green network, involvement of citizens with
more conventional means such as public inauguration of the project with press coverage, tree
planting days, educational visits of schools (e.g., Milan/CON).
The availability of financial resources is always an important factor. The cases show that UGI
planning and development benefit significantly from external funding. Access to European and
national funding programmes is very important for implementing innovative strategies on larger
scales and testing new approaches that require time and (human) resources in cities across Europe. However, access to funds from developers or other private actors can also support implementation of UGI measures (Berlin/CON). Furthermore, cross case analysis has shown the importance of available land resources.
6.3

Limitations, gaps, and potentials for improvement
Based on the case study findings and discussions from stakeholder workshops a number of
needs for advancing green space planning in European cities were identified:







Raising awareness for the values of UGI and related benefits
Providing legal support through clear mandates and binding instruments
Developing advanced tools, monitoring and sound evidence
Facing challenges and opportunities of inter- and transdisciplinary UGI planning
Improving social inclusion and citizens involvement
Enhancing resources for better UGI planning.

Raising awareness for the values of UGI and related benefits
Investments into UGI can be of low priority in comparison to other objectives of urban
development (e.g., Szeged/IN). A lack of awareness for the values of UGI and related benefits was
also reported from other cities in focus of GREEN SURGE (FLA facilitator workshop 2016, report

ADVANCED URBAN GREEN INFRASTRUCTURE PLANNING AND IMPLEMENTATION • WP5 • Page 160

not published yet). Therefore, there seems to be a need to raise awareness on the multiple
benefits and values of UGI (D5.1/Davies et al. 2015; see also Landscape Institute 2009). Illustrating the costs of not investing into UGI may provide a strong argument to support its case (Reil
2015). Moreover, planning processes need be to be accompanied by sufficient resources for
communicating in suitable ways the results of UGI plans to the public and decision-makers.
Assessment of UGI benefits, including quantification of ecosystem services and even their
translation into monetary values have been proven to raise awareness for these benefits. For
instance, the City of Edinburgh assessed the social return on investment of its urban green space,
which showed that for every 1 GBP spent, 12-14 GBP are generated in social-economic and environmental benefits (Reil 2015:7). The need to assess economic values of UGI in order to get support from decisions-makers was also shared among stakeholders for European cities during a
GREEN SURGE workshop (Reil 2015).
Providing legal support through clear mandates and binding instruments
Promotion of UGI and its integration into urban development can also be supported by high-level
policies such as from national governments (Landscape Institute 2009). The case from
Malmö/IN revealed that legal frameworks might rather provide general requirements such as
the consideration of urban green spaces for recreation and stormwater management in urban
development but not necessarily for developing solutions in an integrated way that is in line with
the UGI concept. Legal support for UGI could include a clear mandate for green-grey solutions in
building acts. Additionally, tools such as the green area factor that correspond to UGI planning
principles or funding through fees to landowners that cause run-off or other environmental impacts help to link UGI measures to urban development.
Developing advanced tools, monitoring and sound evidence
For many of the UGI principles it has been noted that evidence and technical assistance would be
needed such as tools to better consider multifunctionality (e.g., Aarhus/MF) or indices and assessment tools for connectivity (e.g., Milan/CON) based on sound knowledge.
Adoption of standards for open and green spaces also has been suggested as an important tool to
strategically invest in UGI and also to be able to communicate need for action to decision-makers.
For instance, the City of Edinburgh/MF, introduced standards and targets for the quality and
accessibility of public green spaces, which varied depending on green space size.
Access to relevant knowledge is a crucial factor. Not all municipalities might have the capacity
for a learning-by-doing, project-based approach or to develop their own expertise in complex
issues such as connectivity. Some kind of certainty is needed that UGI solutions will work as expected. More comparative assessments of pilot projects would be needed to spur adoption on a
larger scale (Pauleit et al., 2011). Such assessments should be based on indicators to measure the
ecological and social benefits of UGI, and they should include projects in different bio-geographic
regions.
Many of the case studies engage consultants or scientific institutions for integrating their expertise into planning. These experts need to be able to translate the current state of UGI knowledge
into the local context. Furthermore, guidance, for instance, provided by national governmental
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agencies would support the uptake of UGI planning (e.g., EPA, 2014, 2010; Natural England,
2009).
For most cases a lack of monitoring was noted although the need for it was recognised. The
evaluation of strategies partly takes place when they are updated. Advantages of monitoring
include the possiblity to determine strategy effects and thus to communicate success. The lack of
monitoring usually has been explained by a lack of resources.
Facing challenges and opportunities of inter- and transdisciplinary UGI planning
UGI planning suggests interdisciplinary approaches, requiring the collaboration of different departments and institutions at multiple scales. This needs collaborative planning approaches, appropriate communications structures, and time and willingness to do so. If there is a lack of cooperation between different planning departments, UGI planning objectives might not be taken
up into other plans or plans with conflicting objectives can occur within one city (e.g., Helsinki/BD). Therefore, a central question emerged for UGI planning from this cross-case analysis:
How can collaboration within institutions and between institutions be enhanced to strengthen
interdisciplinary UGI planning?
For initiating collaboration, pilot projects focussing on one issue or objective relevant for different departments and authorities such as stormwater management seems a promising approach
(e.g., Malmö/SI). In Berlin/GE, the informal planning strategy that presented visions in graphics
and collages has promoted cooperation with other departments since the plan content was presented in an unusual and easily accessible way.
Furthermore, the cross-case comparison leads to the conclusion that fostering collaboration and
sharing knowledge can be an effective way to better deal with limited resources that currently
restrict planning departments and administrations in many ways.
Improving social inclusion and citizens involvement
Citizen participation should in particular include vulnerable social or minority groups to adequately represent their needs and interest. However, including these vulnerable groups may be
difficult as the Aarhus case showed. Another, related question is how to motivate different actors
to become part and contribute to UGI planning.
These questions challenge UGI planning processes not just in regard to methodological approaches but also regarding time, resources and skills. Furthermore, also the rethinking of common planning habits and attitudes might become necessary. In a GREEN SURGE workshop a
planning department representative of a European Metropolitan Region put it this way: Planners
need to keep in mind how people use public (green) space and why they use it (Reil 2015).
The Edinburgh/MF case provides a good practice example of citizen consultation, since citizens’
involvement improved the way in which urban green space planning meets local needs and demands. Furthermore, the case of Ljubljana/SI illustrates that citizens are willing and able to contribute to developing urban green space when this process is facilitated by professional help and
the responsibility is gradually transferred to the citizens. Urban gardening also seems to be a
promising approach for increasing cohesion within a neighbourhood (see Chapter 4.8, but also
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D6.2/Buijs et al. 2016). Minority and ethnic communities need to be proactively considered and
require tailor-made participatory approaches that correspond to different social groups (e.g.,
Aarhus/SI). Planning on the scale of neighbourhoods might also help in getting a greater diversity of people involved (Reil 2015).
Enhancing resources for better UGI planning
Not surprisingly, the lack of monetary and personnel resources were revealed as limiting factors
for UGI planning and implementation. Relating to financial resources this is either due to internal
financial constrains or due to missing or low share of external funding for UGI investments. Further limitations relate to missing expertise within planning authorities in regard to UGI planning
principles and urban challenges such as dealing with connectivity or climate change adaptation.
Lack of available land may hinder, in particular, implementation.
Several interesting starting points were identified across cases, helping to overcome some of
these constraints. They were mostly related to the enhancement of knowledge resources: a)
improvement of expertise within planning authorities about the UGI principles and urban
challenges, b) better coordination and collaboration between departments, and c) inter- and
transdisciplinary strategy development and integration of external expertise including citizens
involvement – as mentioned above, d) pooling financial resources from different funding
programmes and investments from civic or private sectors.
6.4

Critical reflection and transferability of results
The qualitative content analysis was based on interviews with local stakeholders and review of
planning documents and other written material, and has been conducted by researchers already
familiar with the case study cities due to their work in Tier 1. This allowed for a deeper understanding of each case in its specific local context. However, it also limited the selection of good
practice examples to those 20 cities. In retrospect, while each case represented an advanced approach in their local context, across Europe partly more innovative examples could have been
included such as the now widely known cases of Barcelona, Copenhagen or the IBA Emscher
Park of the Ruhr Area in Germany. Moreover, cities such as New York, Seattle and Melbourne
would have provided excellent examples of green infrastructure strategies at a global level.
However, overall the selected cases provide ample lessons that can be supportive in cities across
Europe and also point out how the concept of UGI planning can help in advancing green space
planning as described above.
Transferability of the cross-case analysis needs to be considered with great care since the
described strategies and related plans, policies and projects are very different in terms of their
spatial scope, objectives and implementation mechanisms.
Furthermore, most of the strategies have not been developed as UGI strategies, and therefore,
they do not necessarily respond to the GREEN SURGE understanding of UGI planning. Rather,
they were selected because one of the strategy themes or planning principles was considered to
be advanced in these cases. However, the strategy theme or planning principle was often only
one element in a plan, policy or project dealing with a variety of issues and pursuing a range of
objectives. Therefore, it was often not possible to determine if an innovation, limitation etc. was
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directly linked to the strategy theme or rather to a more general element of the plan, policy or
project.
Due to the differences between cases, interviewees, available written material and also between
participating researchers, not all factors could be systematically researched in the same manner
and to the same degree. Therefore, the study cannot claim to be comprehensive while rather
aiming to identify common factors that have been relevant in different cases.
Importantly, the local context needs to be considered such as conditions of growth or shrinkage,
resources and capacity of governmental or non-governmental actors, city size or geographical
conditions when exploring the potential for transferring findings from the case studies to other
urban areas. Nevertheless, local case study researchers often came to the conclusion that certain
aspects such as the main strategic approach, for instance to empower citizens through comanagement of urban green spaces, or tools and methods such as a participatory approach for
different social groups or ecological indices should be considered as being transferable to other
European regions. However, a set of contextual factors has been mentioned that needs to be
taken into account:





The planning system which either poses certain requirements or secures certain
procedures that have been supportive of UGI planning.
The specific constellation and capacity of actors (especially non-governmental actors),
local social trends (such as DIY movements or interest in rural lifestyles), but also
previous experiences of authorities and their openness towards innovation.
The geographical context and land use situation such as density or availability of derelict
land for UGI investments which may enhance or inhibit implementation of strategies.
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7

CONCLUSIONS AND OUTLOOK

7.1

Implications for developing an urban green infrastructure approach in Europe
This report presented the results from Tier 2 of WP5 in GREEN SURGE and included 14 case
studies from 10 European cities regarding the practices in green space planning. These cases
represent mainly government-led green space planning processes such as development and implementation of a green space plan, a biodiversity strategy, or urban development project.
Adoption of the four core UGI planning principles as defined in GREEN SURGE – green-grey integration, connectivity, multifunctionality, and social inclusion – were shown in the cases analysed
in this study to be important to tackle urgent challenges of European urban areas such as climate
change adaptation, biodiversity protection, promotion of a green economy and social cohesion.
The concept of UGI holds the potential to address several of such challenges simultaneously. City scale strategies such as Berlin’s Urban Landscape Strategy or Milan’s Regional Ecological network indicate that indeed UGI may hold this promise. Also at a neighbourhood or site
level, the approach towards multifunctionality in Aarhus or green-grey integration in Malmö is in
support of this conclusion.
However, UGI planning cannot resolve all conflicts that occur in densely inhabited areas where
multiple needs and interests compete with each other. Like other demands on land, UGI requires
space and thus, UGI needs to be planned strategically in order to be able to identify crucial
elements of a green network and where and how green spaces are needed or need to be improved for the well-being of citizens, biodiversity, or climate change adaptation. City-wide strategies based on a systematic assessment of the current state of urban green space such as the
Open Space Strategy of Edinburg and identification of priority areas for actions in the Landscape
Programme of Berlin proved to be an important argument for UGI investments and increased
efficiency of green space planning. Seeking synergies with other urban infrastructures or
public duties such as stormwater management, as was the case in Malmö, can further help to
effectively allocate resources and develop measures that provide multiple benefits on limited
space, while taking limits and trade-offs into account.
UGI planning should be considered as a holistic approach that is based on long-term strategies on different spatial scales. However, for its implementation tangible objectives and small
projects that are able to mobilise a variety of actors and to foster their involvement seem to be
important. Yet, if local projects are not guided by long-term visions and overarching strategies
there is a risk that separate initiatives miss the chance to contribute to urban green space networks that deliver added benefits beyond the local scale (see also D6.2/Buijs et al. 2016). Therefore, UGI investments should on the one hand be guided by long-term visions and objectives
that are shared across stakeholders, relevant for the development of a city-wide UGI network,
and even reach beyond city boundaries into the urban region. On the other hand, experimental
projects showcase how UGI planning can be realized and also allow a continuous learning if
monitored. The neighbourhood level seems a particularly promising level for engaging citizens
and other stakeholders to take concrete action and face urgent needs in their direct surroundings and strengthen social cohesion (e.g., in the case of the Open Space Strategy from Edinburgh
or neighbourhood green planning in Utrecht). At the same time, it is the level where promising
solutions for upscaling to the city level may be found.

ADVANCED URBAN GREEN INFRASTRUCTURE PLANNING AND IMPLEMENTATION • WP5 • Page 165

The cases, on the one hand, revealed ample scope to advance green space planning in European
cities by adopting UGI approaches. These include, for instance, the introduction of new concepts such as ecosystem services or ecosystem-based adaptation. Tools and methods to better
illustrate UGI benefits or informal planning strategies that facilitate discourses and new coalitions with non-governmental actors were highlighted.
On the other hand, the good practice approaches focus on technical side of UGI planning when
UGI principles and related tools and methods that aim at optimal solutions for urban challenges
are discussed. The political and administrative context, in which planning for urban green is
only one public responsibility of many, might decide upon success or failure of any strategy
or technical solution . These realities range from supportive conditions in which, for example
connectivity of urban green was considered of high priority such as in Berlin or when green-grey
solutions were considered as a cost-effective mean to tackle environmental hazards such as
flooding in Malmö to those where conditions, at least experts for urban green, criticised the limited awareness for UGI and related multifarious benefits or low priority in comparison to other
public domains such as in the cases described for Szeged or Helsinki. This leads to the conclusion
that successful UGI planning not requires only technical know-how but also awareness for
supporting and hindering factors.
More specifically, the pressure to encounter challenges such as urban growth and/or climate
change can constitute windows of opportunities to introduce new concepts or approaches.
Examples are the approach towards ecosystem based adaptation to climate change that was
adopted in Almada and green space planning to increase connectivity in Berlin. The potential of
UGI to successfully address such challenges become particularly obvious if such problems are
immediately experienced within the urban region i.e. if they are perceived by inhabitants and/or
key actors such as in the context of planning for biodiversity in Helsinki.
Decision-makers that advocate UGI solutions and even have the legal and political mandates
are important drivers. Furthermore, the crucial role of resources has been highlighted – their
availability represents a major supporting factor. European or national funding often proved
to be enabling innovative approaches as, for instance, the cases of Szeged, Milan and Aarhus
highlighted. Furthermore, it can be noted that municipalities across Europe are seeking cooperation with non-governmental actors to overcome limited municipal budgets, legal and institutional constraints in establishing co- or self-governance approaches.
Overall, inter- and transdisciplinary approaches seem to play a vital role to enrich UGI planning processes. Next to the involvement of citizens and non-governmental organizations, collaboration within (public) organisations, between departments and authorities, including local experts and consultants appeared as a factor of success, like extensive consultation of different
external stakeholders and local people in Edinburgh/MF to develop green space standards or
interdisciplinary cooperation among experts from different professions in Malmö/IN. Learning
how to better involve and facilitate strong coalitions with different kinds of actors are important
tasks for cities that aim at improving their UGI planning. Creating frameworks that support cooperation is important in this context. Addressing this issue would require further study.
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7.2

Implications for UGI planning researchers
While the role of researchers for mainstreaming UGI planning across Europe has only been discussed in some cases, the case of climate change adaptation in Szeged exemplifies that researcher organizations can be important for supporting new and innovative solutions. More detailed on
this issue, a workshop in Tier 2 with urban stakeholders revealed that planners and decisionmakers value research organisations such as universities as important actors for mainstreaming urban green infrastructure planning and for introducing innovations (Reil
2015).
However, this requires translating and adapting (scientific) knowledge and UGI approaches
to local contexts so that they fit within the social, environmental, political, and administrative
reality of a city. On the one hand, this may require moderators, for instance, planning consultants or other experts, including intermediary organizations such as planning associations and
professional networks, familiar with rules and routines in research but also public administration and politics. On the other hand, scientific knowledge needs to be published in an accessible format for actors at local level.

7.3

Outlook on Tier 3 of GREEN SURGE
For the GREEN SURGE project, these findings build the basis for the following Tier 3 study which
will include close collaboration with selected cities in the so called urban learning labs (ULLs).
Based on the results from Tier 2, on the one hand, a guide for UGI planning will be developed to
support and inspire European cities in adopting UGI approaches. On the other hand, stakeholders within each ULL will explore with WP5 researchers whether these good practices are transferable and how they would need to be adapted to fit the cities’ context. Identifying local barriers
for the implementation of these good practices and how these barriers can be overcome will be
an important part of this research. In this way, findings from Tier 2 will be critically reviewed
from planning practitioners and refined and added with insights from the ULLs. Furthermore,
findings from Tier 2 will be used to evaluate green space planning processes that are part of the
ULLs work in order to find potentials for improvement in relation to UGI planning. For selected
themes, innovative strategies and tools for UGI will be developed together with the ULLs.
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ACRONMYS, ABBREVIATIONS AND DEFINITIONS
BCD

Biocultural diversity

BCS

Beyond the Construction Site (Ljubljana)

BD

Biodiversity

BDI

business improvement districts

BLS2020

Biodiversity Lisbon Strategy 2020

BMP

best management practice

BREEAM

Building Research Establishment Environmental Assessment
Methodology

CBD

Convention on Biological Diversity

CBI

City Biodiversity Index

CCA

Climate change adaptation

Ce3C

Centre for Ecology, Evolution and Environmental Changes

CEC

City of Edinburgh Council

CEC

Council of the European Commission

CFU

Center for Urban Forestry

CON

Connectivity

COST Action C1

Green Structure and Urban Planning

COST Action FP1204

GreenInUrbs: Green Infrastructure approach - linking environmental
with social aspects in studying and managing urban forests

CSO

combined sewer overflow

CSR

corporate social responsibility

D

Deliverable

DEGAS
(Almada)

Department of Sustainable Environmental Strategy and Management

Developer

a company or organisation (private or public) seeking to develop land
normally for a built end-use.

DoW

Description of Work

DIY

Do-it-yourself

EbA

Ecosystem-based Adaptation

EC

European Commission

EE

Edible Edinburgh

EEA

European Environmental Agency

EPA

Enviromental Protection Agency (US)

ESPON

European Spatial Planning Observatory Network

ESS

Ecosystem services

EU

European Union
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EUROCITIES

network of major European cities

FEDENATUR

European Association of Peri-urban Parks

FFL

Food for Life (Edinburgh)

GAK

Berlin’s “General Urban Mitigation Plan” (Gesamtstädtische Ausgleichskonzeption)

GCG

Granton Community Gardeners (Edinburgh)

GE

Green economy

GI

Green Infrastructure

GIS

Geographic Information System

GRaBS

Green and Blue Space Adaptation for Urban Areas and Eco Towns (research project)

GREEN SURGE

Green Infrastructure and Urban Biodiversity for Sustainable Urban
Development and the Green Economy (research project)

Grey Infrastructure

referring to traditional engineering approaches in regard to, e.g.,
constructing transport or water management infrastructures

ICLEI

Local governments for sustainability

IEA

International Energy Agency

IN

Integration

IPBES

International Platform on biodiversity and ecosystem services

LA

Learning Alliance

LAPLB

Local Action Plan for Lisbon Biodiversity

LaPro

Berlin's Landscape Programme

LEED

Leadership in Energy and Environmental Design

LID

Low Impact Development

Ltd.

Limited liability company

MF

Multifunctionality

NAPs

Neighbourhood Action Plans (Edinburgh)

NGO

Non-governmental organisation

NGPs

Utrecht’s Neighbourhood Green Plans

NIMBY

Not in my back yard (opposition to the locating of something
considered undesirable in one's neighbourhood)

OECD

Organisation for Economic Co-operation and Development

OSS

Edinburgh’s Open Space Strategy

PES

Payments for Ecosystem Services

PGT

Landscape Management Plan (Milan)

PLUREL

Peri-urban Land Use Relationships - Strategies and Sustainability
Assessment Tools for Urban-Rural Linkages (research project)

PPP

Public Private Partnership
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PTR

Regional Spatial Plan (Milan)

RER

Regional Ecological Network

RQ

Research question

SC

Social cohesion

SEA

Seattle’s Street Edge Alternative

SenStadtUm

Senatsverwaltung für Stadtentwicklung und Umwelt (Berlin)

SFCP

Sustainable Food City Plan (Edinburgh)

SI

Social inclusion

SME

Small and medium-sized enterprises

SUDS

Sustainable urban drainage systems

SUSTAIN

Systems for Urban Stormwater Treatment and Analysis Integration

TEEB

The Economics of Ecosystems and Biodiversity

UGI

Urban Green Infrastructure

UHI

Urban heat island

ULL

Urban Learning Lab

ULS

Berlin’sUrban Landscape Strategy

UNEP

United Nations Environment Programme

UNESCO

United Nations Educational, Scientific and Cultural Organization

URGE project

Development of Urban Green-spaces to Improve the Quality of Life in
Cities and Urban Regions (research project)

VBMPs

Vegetated best management practices

WP

Work Package

WSUD

Water sensitive urban design
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APPENDIX

11.1 Research questions for in-depth case studies
Background of case and development over time
RQ 1: What is the plan/policy/project about and how does it deal with the particular strategy
theme?
This includes:
a) general description of case-strategy for [theme] and current status
b) development, implementation and required resources, including actors and their role
(If possible, identify primary actors at different stages of the process, also consider
different spatial scales actors are working with;
actor groups to be considered: public administration, local politicians, nongovernmental actors (e.g., NGOs, businesses), individual citizens)
c) communication (through what channels and outlets) and addressees
d) spatial scale (city-region, city, district, local/project site)
RQ 2: In what context did the plan/policy/project emerge and how has it developed?
This includes:
a) year of origin
b) contextual factors and motivations
c) changes in objectives/content over time
d) relation to other (municipal) plans and policies
Governance approach, institutional effects, and coalitions
RQ3: What is the governance approach (top-down or bottom-up)? What is the nature of collaboration between actors?
This includes:
a) level of participation (use Arnstein's ladder)
b) inclusiveness (who is in/who is out? Are any particular groups of stakeholders overor underrepresented?)
c) coalitions and cooperation (including synergies and tensions between actors and factors that hinder or support collaboration)
RQ 4: What are perceived institutional effects (if any) as a result of strategy development and/or
implementation?
This includes:
a) effects on formal policies and institutions,
b) possible influences on institutional values or rules
Perceived and measured effects
RQ5: What effects do actors perceive and have these been measured? (perception of effects by the
informant (if any) as well as more ""objective"" evidence)
This includes:
a) perceived effects (what do specific actors/stakeholder groups perceive as positive
and negative effects? these can be related to UGI, social or economic effects)
b) effects on physical UGI city-wide
c) monitoring/evaluation measures and measured outcomes
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Factors of success, limitations, innovativeness and learning potential
RQ6: What are most important successes and failures? (successes and failures in relation to
plan/policy/project objectives, but also unintended successes and failures unrelated to plan objectives)
RQ7: What are factors of success? How important is the local context for success/failure?
This includes:
a) phase of development
b) phase of implementation
RQ8: What are limitations of the strategy?
This includes:
a) limitations
b) potential for improvement
RQ9: What is the learning potential and innovativeness of this case?
This includes:
a) lessons to be learned
b) What aspects of this plan/policy/project can be seen as particularly innovative and
why? [and on which scale - city, country, Europe?]
Strategy theme-specific RQs
Apart from the common RQs, for each strategy theme additional RQs might be relevant which can be
used to advance the content of the preliminary strategy drafts:





S-RQ 1: What do stakeholders perceive as important objectives for the strategy theme?
S-RQ 2: What do stakeholders perceive as innovative tools and methods for assessment of
the strategy theme?
S-RQ 3: What do stakeholders perceive as innovative implementation mechanisms for the
strategy theme?
S-RQ 4: What gaps do stakeholders perceive for dealing with the strategy theme?
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11.2 Exemplary case narrative
Berlin – Connectivity
Authors: Rieke Hansen, Sabrina Erlwein and Emily Rall
Berlin: Increasing connectivity through the Landscape Programme
The Landscape Programme (LaPro) is an important strategic instrument for the city-wide promotion of connectivity in Berlin. The current version of the LaPro is from 1994, including changes and additions in 2004). Currently a new version is in development. Political decision and publication are expected in 2016.
The LaPro is based on five plans, 4 of which contain thematic objectives related to connectivity: 1) a “Habitat
network”, based on target species; 2) the “Natural environment” plan includes urban climate protection
through the city's green structure; 3) the “Recreation and use of green spaces” plan includes a system of green
corridors for humans and priority areas for the improvement of recreation. 4) the “Scenery” plan aims at conserving and improving linear structures such as shore paths and tree avenues. In addition as fifth plan, the
“General Urban Mitigation Plan” (Gesamtstädtische Ausgleichskonzeption – GAK) is an important instrument
for implementing connectivity measures based on the legally binding impact mitigation and compensation
regulation under the Federal Nature Conservation Law.
Implementation and outcome
The LaPro is binding for the public administration in land use and landscape planning on a district and local level
but it is also a strategic basis for environmental considerations in all other spatial developments or funding
programmes. Additionally it is an information source about green spaces for Berlin's citizens and available in
printed and digital online formats.
Due to the realization of measures from the prior GAK and other projects, Berlin's green structure has been
continuously complemented and connectivity increased. Measures included in the prior Mitigation Plan are
now almost all finished, in realization, or had to be excluded because realization proved to be impossible. For
the new LaPro, outcomes need to be assessed at a later stage since it will only get in force in the near future.

The priority areas in the General Urban Mitigation Plan (GAK) follow Berlin’s green structure of two rings and
two axes. In these areas LaPro measures of high priority shall be implemented, funded by impact compensation
monies.(Copyright: Senatsverwaltung für Stadtentwicklung und Umwelt 2015)
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Approach
Objectives and planning approaches
While connectivity is not a new topic in Berlin, for the LaPro update the objectives and planning approaches
have been revised, either based on new scientific knowledge or on changed priorities and developments. The
updated draft represents a change of paradigms from a more reactive approach focussed on protection of sensitive and high-value green areas towards a more proactive and integrative approach which is not opposed to
urban development but aiming at planning in concert.
More specifically, the Habitat network is based on new scientific knowledge. Instead of a habitat-based approach, it is now considering 34 target species. These target species are not only umbrella species (meaning
that other species will benefit from their protection) but also flagship species (meaning that they should be
attractive and popular for people). For these species local experts mapped existing but also potential habitats.
The designed habitat network includes protected areas such as nature reserves, "suitable sites” such as parks,
allotment gardens, cemeteries and other green spaces that are under legal long-term protection from development. Additional network areas complement the green system and comprise areas that do not have a specific protected status such as a) rivers and their shores, and b) areas designated for urban development which are
currently not built-up. For example, in conversion areas important corridors shall be preserved and the habitat
quality increased for target species that can be found in developed areas such as lizards, amphibians, or butterflies.
In regard to urban climate, new insights on the limitations of corridors for urban cooling in low lands compared
to the relevance of small green spaces in densely built-up areas, led to anenhanced approach that also includes
priority areas for greening in densely built-up areas in addition to the conservation of important green corridors.
According to the landscape planning head, for recreation the general intention of providing green spaces in a
certain quantity and quality close to all housing areas did not change, but the plan was updated and priority
areas were shifted. Furthermore, the green corridor network was updated. The Scenery plan includes new linear features that shall be conserved such as tree-lined avenues.
Implementation
An important instrument within the LaPro to strategically complement the urban green structure is the GAK. If
environmental impact mitigation is not possible within new urban development areas the investors have to pay
for compensation in other places. While the hitherto mitigation plan mainly included a cadastre of individual
plots suitable for compensation measures, the new one defines Berlin's green space system (two rings and two
axes) as priority area where selected measures from the other thematic plans shall be implemented. Gaps in
the corridor network are among the priority measures. This way, the plan is intended to contribute to the development of the green space system and integrate objectives and measures from the other LaPro plans more
strongly.
Process of strategy development
Context
The legal basis for the LaPro is Berlin's Nature Conservation Law which determines it as the main city-wide instrument for landscape planning in the state of Berlin. This law specifies the themes that need to be covered in
the LaPro such as habitat protection or identification of compensation areas. It also determines that the state
of Berlin has to provide a habitat network comprising 15 % of the land. The LaPro is further closely connected to
the city's land use plan; both plans are updated in concert and complement each other.
According to the interviewed Senate Department’s landscape planning head, since Berlin is growing and density/inner city development is a political target, connectivity and accessibility of urban green spaces becomes
even more important. Within the administration and several NGOs, green corridors are also considered as relevant in terms of mobility. Alternative transport modes are expected to become more important in the future,
and biking and walking are promoted by official plans and policies (e.g., “Berlin Strategy").
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Actors and participation
The new LaPro draft was developed by the green space planning unit of Berlin’s Senate Department for Urban
Development and the Environment. The LaPro update is accompanied by a formal participation process defined
in Berlin's nature conservation law that includes consultation of citizens, authorities and selected stakeholders.
All comments will be considered by the administration and the final draft will be discussed with and approved
by the House of Representatives (Senatsverwaltung für Stadtentwicklung und Umwelt n. d.a).
Regarding the role of non-governmental actors, examples for good cooperation such the 20 Green Walks project, a path network which is based on a significant contribution of NGOs and volunteers, but also strong opposition of non-governmental actors against plans and project initiated by the authorities can be found (e.g.,
Lachmund 2013, Burgess 2014). In some cases non-governmental actors have fostered innovative solutions
such as the Schöneberger Südgelände Park, which combines biodiversity protection and recreation, and is now
part of a corridor network. In other cases non-governmental actors have been strong opponents of corridor
projects (see implementation example below).
Resources and implementation mechanisms
The new LaPro draft is mainly facilitated by the Senate Department’s own resources but is inspired by studies,
e.g. on the habitat network and strategies such the Urban Landscape Strategy (Senatsverwaltung für Stadtentwicklung und Umwelt 2012), which have been developed by consultants and research organizations.
The LaPro is not connected to a specific implementation programme with its own funding but sets guidelines
and priorities for implementation on the district and local level. The GAK guides measures required through the
compensation regulation and both in concert are thus important mechanisms for increasing connectivity in
Berlin. Further implementation usually depends on internal and external funding programmes (e.g., the city's
bike path development programme or EU-funding).

The Schöneberger Südgelände, a park and also part of a larger corridor, is a lauded example of a successful
citizen initiative that fostered an innovative concept from combining recreation and biodiversity protection. The
elevated paths shall hinder users from entering sensitive habitats. (image: Rieke Hansen)
Supporting and limiting factors
Contextual factors, objectives and motivations
Berlin’s current population growth raises awareness among decision-makers on the necessity to secure and
improve quality of life in dense areas of the city and this awareness promotes strategies for connectivity. However, urban growth increases pressure on urban green spaces, especially brownfields, and securing habitat
quality and biodiversity represents one of the main challenges. Officials are aware that connectivity and corridor quality might be able to compensate habitat loss for some species, such as lizards, but that remaining habi-
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tats will become too small for other species. Further, the landscape planning head explains the view that all
green spaces in the city need to be accessible for humans, although in sensitive areas often only in an extensive
or restricted form: "We live in a city and we must try to meet both [human needs and biodiversity conservation]
as well as possible. Our baseline is that we will not fence habitats so no one may access them. [ ... ] In the city
we cannot argue that spaces are reserved exclusively for nature."
Political parties, administration and NGOs have divergent views on the benefits of biking in a safe care-free
environment of parks and green corridors compared to the potential conflicts with other recreational uses and
threats for biodiversity (Herzog-Schlagk 2008, BUND-Berlin 2006, Landwehrkanal Blog 2014). While the city’s
planners promote biking in car-free corridors, and design 4m wide asphalted paths as a standard to allow conflict-free encounters, nature conservation organizations argue for narrower and water-bound paths and a higher priority of biodiversity protection and contemplative forms of recreation (BUND-Berlin 2006). The example of
the Schöneberg Loop (see below) shows that these conflicts occur on the project-level and that consensus is
difficult to reach.
Coalitions and cooperation
For city-wide connectivity strategies, good cooperation between the different units within the Senate Department such as Urban Development, Green Space and Traffic Planning, mostly located in one building, is considered as a factor of success by the interviewed landscape planning head. The multiple linkages between plans,
policies and projects and the integration of connectivity objectives in different planning instruments strengthen
the consideration of connectivity as multiple authorities support them. In her opinion, personal contacts, networks and believing in the same ideas and strategies are the main factors for good cooperation.
Cooperation on the district level is more difficult. Strict adherence to regulations and bureaucratic procedures
by some authorities are considered as hindering project implementation. A renewal of administration, an increasing share of younger employees and better staffing are seen as necessary by the interviewed district planner.
Regarding cooperation with non-governmental actors, the Senate Department is currently testing collaborative
approaches to overcome tensions that emerged in prior planning processes (participatory development of the
Tempelhofer Feld development and management plan). In cases such as the Schöneberg Loop (see below) opposition from local citizen initiatives dominated the participation process. The district planner sees a need to
activate a broader variety of citizens to counterbalance the group of opponents and increase the representativeness, but notes that those who have trust or disinterest in the plans and decisions of authorities usually do
not participate or quickly lose interest due to conflicts between few dominant actors and the administration.
Implementation mechanisms and resources
In the case of Berlin the legally binding impact mitigation and compensation regulation combined with strategic, proactive planning in form of the GAK proved to be a successful instrument to develop the urban green
structure.
Due to Berlin's organizational structure as a city state, implementation appears less straight-forward than in
communities with only one governmental level. For example, issues occur due to severe underfunding of the
district’s green space authorities who are usually responsible for implementing and maintaining green spaces
(Rosol 2006).
On the level of the Senate Department, the lack of human resources and funding is considered a hindrance by
the interviewees, but also as fostering innovative ideas and cooperation with non-governmental actors such as
the 20 Green Walks project.
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The implementation project Schöneberg Loop
One lauded example for the implementation of a connectivity project is the "Schöneberger Schleife" (Schöneberg Loop), a green circular corridor which connects the Potsdamer Platz with the train station Südkreuz, existing parks and corridors, and the adjacent neighbourhoods.
The project, funded mainly by the federal urban redevelopment programme "Urban Renewal West”, aims for
improved supply of green and recreation areas, reutilisation of wastelands, connectivity, improvement of residents' quality of life and promotion of tourism. It is designed as a car-free corridor network, and connected to
parks of different sizes. The Loop shall be attractive for different users such as tourists, cyclists, pedestrians, or
skaters. The path – mainly located on former railway areas – is asphalted and 4m wide to allow conflict-free
encounters of different modes of mobility. Barrier-free access is of high importance, and ramps, bridges etc.
cross railway areas and slopes. The project which was first envisioned in the 1980s is now close to finalization,
with most parts being already in use. At finalization a total of 32,000 m² of new green space will have been
created (Bezirksamt Tempelhof-Schöneberg 2012 and ibid n.d.). As the corridor network has been considered
of city-wide importance the green space development and management company GrünBerlin owned by the
Berlin region takes over the maintenance and unburdens the district’s budget.
In the Schöneberg case, important factors of success were the already developed connectivity plan and the
availability of external funding. Moreover, as the project had already been decided upon by district delegates
although realization during that time seemed unlikely, its implementation could start immediately. Another
beneficial factor mentioned by the district planner was that unutilized railway corridors were available which
could be converted without expensive infrastructure dismounting.
Regarding participation tensions occurred with citizen’s initiatives and a nature conservation association which
accuse lack of participation and information on their blogs and websites since they had the impression that
planning goals and details already had been decided. In the interview, the district official viewed the offers for
participation and openness as adequate as they exceeded legal requirements and plan elements were changed
during the participation process, but that changes were not always feasible as corridor design and planning
alternatives were restricted due to operational requirements of the German Railway company on corridors
adjacent to tracks still in use. Conflicts about tree logging could not be solved and will be decided in court.

Finalized part of the Schöneberg Loop which connects existing corridors and parks such as Schöneberger Südgelände or Gleisdreieck park with the Potsdamer Platz. 4m wide asphalted paths shall allow different modes of
mobility such as walking, biking or skating. (image: Rieke Hansen)
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Lessons and transferability
The city of Berlin has several strategies in the LaPro to increase connectivity for humans and biodiversity but
also for urban climate. Continuous development of an interconnected green structure is largely supported by
the impact mitigation and regulation and the related GAK. This approach represents a successful combination
of a legal instrument and strategic planning. As it holds investors responsible, it depends on urban development
and economic prosperity. For additional projects, Berlin’s planners often need to facilitate external funding as
budgets are limited.
Networking abilities and good cooperation with multiple actors within and outside the administration are
needed to create synergies and exploit resources more effectively and to compensate budget restraints and
limited human resources. Plans, projects and their implementation thus largely depend on favourable opportunities and/or the enthusiasm, willingness, and ability to seize such opportunities.
Intensive collaboration with non-governmental actors can be found in projects such as 20 Green Walks. Additionally citizen’s initiatives and NGOs represent a strong critical voice that often successfully alter or hinder top
down plans and projects. Berlin’s planning authorities are exploring more collaborative approaches in plan
development but if and how consensus between conflicting parties and objectives can be formed, how trust
and a more constructive culture of debate can be developed needs to be explored on a case-by-case level.
Many of these conditions might be also found in other cities however due to its size and structure as a citystate, Berlin increases the diversity of stakeholders that can become engaged for connectivity plans and projects, and thus innovative approaches might be tested there more easily. Further, Berlin’s historic development
led to a comparably high availability of brownfields, including corridor structures that enable connectivity projects within the city. These conditions might not be transferable to already densely built-up cities.
Highlights
 Berlin’s aim at combining connectivity for humans, biodiversity and climate adaptation requires careful
weighting of conflicting objectives.
 Green space plans and other urban development plans and policies are interlinked and objectives for
connectivity are largely supported by different authorities; cooperation with non-governmental actors
enabled a city-wide long-term connectivity project.
 A combination of legal regulations for nature compensation with strategic planning allows facilitating
funds for the continuous development of a connected green structure.
Critical reflection
Interviewees appeared open minded and self-critical. However, their number could have been higher. As time
availability of potential interviewees was limited, interviews with non-governmental actors and also with additional representatives from the administration could not be accomplished. Thus the study had to be based on
other types of information such as scientific publications, websites and blogs. However, as there is a large
amount of information from different sources this approach can be considered as sufficient.
Additional information
Methods
For the LaPro and context
 Review of official webpages, green space plans and policies
 Interview with the Senate’s Department for Urban Development and the Environment landscape planning head, including discussion of the LaPro draft
 Review of statements and publications from nature conservation NGOs on their websites
For the implementation project Schöneberger Loop
 Review of official webpages and documents about the project
 Interview with district planner
 Review of websites and blogs from local initiatives and NGOs
 Review of online newspaper articles
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Field visit and observation of guided field trip

Sources
Plans and policies















Berlin Strategy: Senatsverwaltung für Stadtentwicklung und Umwelt (2015): BerlinStrategie | Stadtentwicklungskonzept Berlin 2030. Available from http://www.stadtentwicklung.berlin.de/planen/stadtentwicklungskonzept/download/strategie/BerlinStrategie_de_PDF.pdf. Last accessed: 10 August
2015
District landscape plans: Landschaftspläne. Available from http://www.stadtentwicklung.berlin.de/umwelt/landschaftsplanung/lplan/. Lastaccessed 31 July2014
Habitat network: Senatsverwaltung für Stadtentwicklung und Umwelt (n.d.b): Biotopverbund. Available from http://www.stadtentwicklung.berlin.de/umwelt/landschaftsplanung/lapro/de/biotopvb/index.shtml; Last accessed: 4 August 2015
LaPro 1994/2004 (Landscape and Species Protection Program): Landschaftsprogramm/Artenschutzprogramm (1994/2004). – Available from www.stadtentwicklung.berlin.de; Last accessed 3 November
2014.
LaPro Draft: Senatsverwaltung für Stadtentwicklung und Umwelt (n. d.a): Änderungsverfahren. –
Available from
http://www.stadtentwicklung.berlin.de/umwelt/landschaftsplanung/lapro/de/aendv/index.shtml; Accessed 4 August 2015.
LaPro Update Report: Senatsverwaltung für Stadtentwicklung und Umwelt (2015): Landschaftsprogramm Artenschutzprogramm . Aktualisierung, Beteiligung der Öffentlichkeit 2015. – Available from
http://www.stadtentwicklung.berlin.de/umwelt/landschaftsplanung/lapro/de/aendv/index.shtml; Accessed 3 September 2015
Tempelhofer Feld development and management plan: Senatsverwaltung für Stadtentwicklung und
Umwelt (2014): Das Tempelhofer Feld. Online participation platform. https://tempelhoferfeld.berlin.de/; accessed: 10 August 2015.
Urban Landscape Strategy Berlin: Senatsverwaltung für Stadtentwicklung und Umwelt (2012). Strategie Stadtlandschaft Berlin. – Available from http://www.stadtentwicklung.berlin.de/umwelt/landschaftsplanung/strategie_stadtlandschaft/; Last accessed 21 October 2015.

Literature and other sources
 20 Green Walks: Senatsverwaltung für Stadtentwicklung und Umwelt (n.d.c): 20 Green Walks in Berlin.
Available from http://www.stadtentwicklung.berlin.de/umwelt/berlin_move/en/hauptwege/index.shtml; accessed: 4 August 2015.
 Berlin's Nature Conservation Law: Berliner Naturschutzgesetz: Gesetz über Naturschutz und Landschaftspflege von Berlin (Berliner Naturschutzgesetz – NatSchGBln) vom 29. Mai 2013 (GVBl. S. 140)
 Bezirksamt Tempelhof-Schöneberg von Berlin (2012): Stadtumbau West, Schöneberg-Südkreuz, Mittendrin im Stadtumbau 2012. Broschure. Available from
https://www.berlin.de/imperia/md/content/batempelhofschoeneberg/abtgesstadtqm/plangendenk/p
lanen/stumwest_suedkreuz_broschuere_2012_11_12.pdf?start&ts=1412268729&file=stumwest_sued
kreuz_broschuere_2012_11_12.pdf, accessed: 4 August 2015
 Bezirksamt Tempelhof-Schöneberg von Berlin (n.d.): Die „Schöneberger Schleife“ – neue Wege durch
die Stadt. Available from http://www.berlin.de/ba-tempelhofschoeneberg/organisationseinheit/planen/suedkreuz_schbg-schleife.html, accessed: 4 August 2015
 BUND-Berlin (2006): Position Radverkehr in Gruenanlagen. Draft of position paper on biking in urban
green spaces. Available from http://www.bundberlin.de/fileadmin/bundberlin/pdfs/Mobilitaet/BUND-Position_Radverkehr_in_Gruenanlagen.pdf;
accessed: 4 August 2015.
 Burgess, Katharine (2014): Community Participation in Parks Development: Two Examples from Berlin.
Blog article on The Nature of Cities: http://www.thenatureofcities.com/2014/12/10/communityparticipation-in-parks-development-two-examples-from-berlin/; accessed: 4 August 2015
 Federal Nature Conservation Law: Bundesnaturschutzgesetz vom 29. Juli 2009 (BGBl. I S. 2542), das
zuletzt durch Artikel 4 Absatz 100 des Gesetzes vom 7. August 2013 (BGBl. I S. 3154) geändert worden
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ist.
Herzog-Schlagk, Bernd (2008): Grünanlagen sind keine Verkehrsflächen. In: mobilogisch! 1/2008.
Available from http://www.fuss-ev.de/61-themen/fussgaenger-und-radverkehr/249-gruenanlagensind-keine-verkehrsflaechen.html, accessed: 4 August 2015
Lachmund, Jens (2013). Greening Berlin. The co-production of science, politics, and urban nature. MIT
Press, Cambridge, Mass.
Landwehrkanal Blog (2014): Verwaltungskonforme Beteiligung. Blog entry from 9 April 2014. Available
from https://baumschutz.wordpress.com/2014/04/09/verwaltungskonforme-beteiligung/, accessed: 4
August 2015
Rosol, Marit (2006): Gemeinschaftsgärten in Berlin. Eine qualitative Untersuchung zu Potenzialen und
Risiken bürgerschaftlichen Engagements im Grünflächenbereich vor dem Hintergrund des Wandels von
Staat und Planung. Dissertationsschrift am Geographischen Institut der Humboldt-Universität zu Berlin.
Mensch & Buch Verlag, Berlin.
Biking: Senatsverwaltung für Stadtentwicklung und Umwelt (n. D..d): Radfahren. Available from
http://www.stadtentwicklung.berlin.de/umwelt/stadtgruen/gruenanlagen/de/nutzungsmoeglichkeite
n/radfahren/, accessed: 4 August 2015

Websites and blogs of citizen‘s initiatives
 http://big-berlin.land (offline since summer 2015, last accessed 2 June 2015)
 http://crellekiez-zukunft.com (offline since spring 2015, last accessed 12 May 2015)
 http://gleisdreieck-blog.de/
 https://baumschutz.wordpress.com/
 http://www.bund-berlin.de
Interviews and observation
 Interview with landscape planning head, Senate Department for Urban Development and the Environment of Berlin; on 13th of May 2015.
 Interview with district planner, District Tempelhof-Schöneberg, Department of Health, Social, Urban
Development, on 12th of May 2015.
 Observation of guided public cycle tour through urban renewal area in Schöneberg Südkreuz at the
“Open Day of the Urban Renewal Funding Programme”, led by planning consultant, 9.5.2015
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