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Executive Summary
The climate and biodiversity crises, which are interconnected and exacerbate each other,
experience strong political momentum at European and global level. The global temperature and
the frequency and intensity of extreme weather events is rising. Habitat and biodiversity loss are
increasing. However, diverse and healthy ecosystems are the backbone of the livelihood of
future generations and climate resilience. Thus, the protection of existing natural areas, the
restoration of degraded habitats and the improvement of green spaces for enhanced biodiversity
value and ecosystem services is key.
Nature-based solutions (NbS) have become pivotal as they simultaneously address climate
adaptation, mitigation, resilience and biodiversity loss, next to multiple other challenges. With
the majority of the world population residing in cities, urban action is important. In cities and
towns, “urban green infrastructure” includes the whole network of systemic green interventions
and NbS for the benefit of nature and human-beings. It fosters integrated approaches with other
disciplines, such as housing, mobility, utilities and public health, as a way to balance the
multitude of urban challenges and potential side effects. The availability of and equal access to
urban green spaces for all population groups is needed. On the other hand, next to public urban
green spaces also private ones need to be in focus to create impacts at scale.
To systematically bring nature back to cities, the EU Biodiversity Strategy calls upon cities with
over 20,000 inhabitants to develop Urban Greening Plans (UGP) by the end of 2021. UGP present
a unique opportunity for the systematic integration of urban green infrastructures in urban
planning across Europe. However, whilst scientific evidence for the relevance and effectiveness
of NbS for climate resilience, biodiversity gains, and other aforementioned areas is rapidly
expanding, implementation is lagging behind. Thus, an exploration of those barriers with direct
relevance to UGP formed the starting point for the recommendations of the authors presented in
this paper. Most of them point to the need for enabling governance, regulatory and financing
frameworks and guidance, accompanying such UGP, leading to five recommendations:
(1) the development of an overarching Urban Greening Strategy to translate into Urban Greening
Plans as operational plans,
(2) a stakeholder participation strategy and a UGP narrative guideline for consistent messaging
that enables buy-in,
(3) prioritizing nature and biodiversity over competing land use in planning instruments and
targets,
(4) SMART indicators to support regular monitoring against established goals, and
(5) business and investment models as well as financing mechanisms, that recognize the
potential of co-benefits and revenue generation of urban greening actions.
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The issue of a global climate and biodiversity crises

Biodiversity conservation and ecosystem restoration experience strong political momentum at
European and global level. The EU Biodiversity Strategy for 20301, the UN Decade of Ecosystem
Restoration2, and the forthcoming Post-2020 global biodiversity framework3, which sets out an
ambitious plan for broad-based action following a whole-of-government approach to bring
about a transformation of society’s relationship with biodiversity, build the multi-level policy
framework for steering action across levels. Together with the new and ambitious EU
Adaptation Strategy 20204 and the European Green Deal5, they have enabled broad recognition
of a combined climate and biodiversity crises that are interconnected and exacerbate
each other.
Global climate measurements show a continued temperature rise as well as an increase in the
frequency and intensity of extreme weather events such as cloudbursts, heatwaves, and
droughts [26, 27]. The resulting impacts of droughts, flooding and wildfires accelerate the
destruction of ecosystems, impair the provision of ecosystem services and curb biodiversity loss
[25, 26].
However, ecosystem services are of great importance: diverse and healthy ecosystems are the
backbone of the livelihood of future generations and climate resilience through their
capacity to absorb, buffer and recover from extreme weather events and long-term climate
impacts. They serve as a valuable ally in the fight against climate change, as important carbon
sink and through climate regulation [25]. Yet, we are experiencing habitat and biodiversity loss
at an unprecedented rate. Global wildlife populations have fallen by 60 percent over the last four
decades [52]. Despite the EU Nature Directives, which failed to achieve the objectives of the EU
Biodiversity Strategy for 2020, biodiversity in the EU continues to decline and deteriorate due to
land use changes, overexploitation, pollution, invasive alien species, and climate change [13, 25].
Efforts should therefore focus on the protection of existing natural areas, the restoration
of degraded habitats and the improvement of green spaces for enhanced biodiversity
value and ecosystem services.
With the majority of the world population residing in cities, urban action is key. As
hotspots for land-use change due to urban expansion, cities are a main driver of biodiversity loss
[25]. However, they can also serve as a refuge for species since they offer the required
combination of nesting, resting and foraging habitats. In some cities and towns, biodiversity is
even higher than in surrounding agriculturally dominated rural areas [7, 8, 51].
The ongoing COVID-19 pandemic has put a spotlight on the fundamental links between public
and ecosystem health and the value of (urban) green spaces to physical and mental health. A
growing body of research points to the beneficial effects that exposure to the natural world has
on human mental and physical health [4, 22, 49]. Even more so, biodiverse environments with
birds and a variety of plants. As a result, nature-inclusive urban planning considerations
have come to the fore more than ever, which focus on the human need for nature as a
“must-have” and not only a “nice to have”.

https://ec.europa.eu/environment/strategy/biodiversity-strategy-2030_en
https://www.decadeonrestoration.org/
3 https://www.cbd.int/conferences/post2020.
4 https://ec.europa.eu/clima/policies/adaptation/what_en
5 https://ec.europa.eu/info/strategy/priorities-2019-2024/european-green-deal_en
1
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Urban Green Infrastructure as integrated, systemic
solutions

In the face of increasing urbanisation, densification and climate change impacts, nature-based
solutions (NbS) that simultaneously address climate adaptation, mitigation, resilience and
biodiversity loss, next to multiple other challenges, have become pivotal in cities and towns. The
European Commission defines them as solutions that are “inspired and supported by nature,
which are cost-effective, simultaneously provide environmental, social and economic benefits,
help build resilience. They must therefore benefit biodiversity and support the delivery of a
range of ecosystem services6.” [15]. Due to their manifold co-benefits, NbS are heralded as
promising no-regret measures that can deliver on climate and biodiversity targets but
also on societal challenges, such as public health, quality of life, and social justice.
For successfully delivering on European and global policies and targets, NbS will have to create
impacts at scale. There is a strong call for conceptualizing NbS as systemic interventions, i.e. an
integral element to healthy and resilient ecosystems and adopting a multi-scale planning
approach (urban, peri-urban, landscape). Such a systems approach puts forward the idea of
integration with the urban technical and social infrastructure system [1, 35, 38]. Also, integration
with the wider (peri-urban) green infrastructure has to be considered: a strategically planned
and managed network of natural and semi-natural areas to deliver a wide range of ecosystem
services, such as recreation, water purification or climate adaptation. The authors opt for
using the term “urban green infrastructure” (UGI) to consider the whole network of
systemic green interventions and NbS for the benefit of nature and human-beings (as
opposed to single NbS interventions), emphasize interoperability with existing technical, social
and environmental infrastructure and the need for integrated, biodiversity-inclusive urban
planning. UGI brings together municipal stakeholders engaged in the “green sphere” (such as
nature conservation and open space planning) [18]. It can also foster integrated approaches
with other disciplines, such as housing, mobility, utilities and public health, as a way to
balance the multitude of urban challenges and potential side effects [19, 42].
To safeguard the long-term benefits of UGI for all of society, availability of and equal
access to urban green spaces for all population groups for recreation is fundamental.
Socially deprived neighbourhoods often have fewer quality green spaces and are disadvantaged
in accessibility of the latter, which can cause negative health effects [37, 41, 50]. Analysis and
monitoring of such socio-spatial differences in availability and accessibility of urban green – i.e.
“distributional injustice” [3] – should inform the development of targeted strategies and actions
that ensure health benefits of urban green for all social groups.
Creating impacts at scale will further require a focus on private urban green spaces (next
to public ones), such as gardens and roofs, which comprise a large untapped potential with
regards to enhancing biodiversity in cities and creating stepping stones in UGI [16]. In European
core cities, on average 40 percent of the total surface area is urban green space, while publicly
accessible urban green space only amounts to 2.45 percent of the total surface area [30]. The
large share of private urban green space calls for public policies and planning approaches that
address these spaces and include their owners. For instance, garden owners reporting on plant
species richness can help to get a clearer picture of urban plant biodiversity [54].
In line with criterion 3 of the IUCN Global Standard for NbS, stating that NbS should achieve a net gain of
biodiversity and ecosystem integrity [28]. Measures should only be described as NbS if they provide both
at the same time: contributions to human well-being and biological diversity [6].
6

6

SCIENTIFIC OPINION PAPER Tackling the climate and biodiversity crises in Europe through Urban Greening Plans

3

Urban Greening Plans as unifying framework for climateresilient, biodiversity-positive urban planning

NbS, as the fundamental elements of UGI, have been introduced into the EU policy agenda and
identified as key action in several EU policies, such as the European Green Deal, the EU
Biodiversity Strategy and the EU Adaptation Strategy [14].
This goes hand in hand with an increasing recognition of the importance of cities and their
local governments for achieving biodiversity and climate adaptation targets at European
(i.e. EU Biodiversity Strategy, EU Urban Agenda, EU Adaptation Strategy, EU Green
Infrastructure Strategy) and international level (i.e. in the Post-2020 Global Biodiversity
Framework, the concomitant Edinburgh process) [5, 9]. Since they are closest to the
implementation of actions, they can steer the design and management of urban spaces towards
UGI and enhancing urban ecosystems. They are equipped with pertinent mandates and
regulatory powers to put land management regulation and development control in place [24].
To systematically bring nature back to cities, the EU Biodiversity Strategy calls upon cities
with over 20,000 inhabitants to develop Urban Greening Plans (UGP) by the end of 2021.
These plans should include biodiversity-enhancing NbS, such as urban forests, parks, green
roofs, or street trees, to achieve the target of planting 3 billion trees by 2030. They should
further help to improve connections between green spaces, to eliminate the use of pesticides, to
limit excessive mowing of urban green spaces and other biodiversity harmful practices. Such
plans should also mobilise policy, regulatory and financial tools [16]. From a policy integration
point of view, UGP are suitable instruments to reduce climate impacts in cities. The EU
Adaptation Strategy outlines the importance of NbS including UGI in cities [17]. UGP can help to
scale up NbS to UGI, addressing climate change, biodiversity issues and co-benefits to other
urban challenges and goals, such as air pollution, environmentally friendly housing, social
inclusion and sustainable mobility.
UGP present a unique opportunity for the systematic integration of UGI in urban planning
structures, policy and practices across Europe. It is imperative that UGP are not seen as an
additional top-down requirement but as a blueprint for systematic, integrated, nature- and
biodiversity-positive urban planning with clear, long-term benefits for society at large,
consistent across the European Union, which can be adopted independently of planning cultures.
The roll-out of UGP across cities and towns in EU Member States also opens up (old) questions
with regards to mainstreaming, implementation as well as a governance:
-

What is the scope, format and character of such a plan?
How can it be effectively integrated in the existing policy and instruments landscape
across different contexts and planning systems?
Who will have the overlooking mandate and what are the roles and responsibilities for
their design, management, and implementation?
How can its actions be financed in the long run?
And most importantly, how can we make sure that these NGP are effective in reducing
urban biodiversity loss and building urban climate resilience and thus increasing quality
of life for different social groups?

7
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Overcoming the implementation gap of integrated urban
greening strategies and plans

UGI is in fact not a new field of action. Numerous European cities already have equivalents of
UGP in place, are experienced in their integrated design and implementation (linking
biodiversity, climate adaptation, mobility, housing, health issues and social justice), and know
their success factors and bottlenecks. Such plans exist under different headings, such as green
infrastructure plans, municipal landscape plans, green master plans, open space strategy and
plans, local Biodiversity Strategy and Action Plans or climate adaptation plans.
The underlying mechanisms of such UGP, i.e. the incorporation of environmental issues and
concerns in non-environmental sectors and policies, such as urban or sectoral planning, are well
researched under the umbrella of environmental policy integration and mainstreaming [29, 33,
36, 39, 47]. Principles for UGI planning have been established and applied in planning policy and
practices across European cities [10, 21, 31]. Further, steps towards UGI, from setting objectives
and identifying suitable sites to choosing planning instruments, are outlined in detail in the
recommendations for UGI [18] (see Annex I).
Whilst scientific evidence for the relevance and effectiveness of NbS for climate resilience,
biodiversity gains, and other aforementioned areas is rapidly expanding, implementation
is lagging behind [14]. Current plans and practices have either contributed to establish
conditions for malfunctioning urban development or not yet managed to create sufficient
outcomes at a scale and pace that effectively cut biodiversity loss and increase resilience at
district and city level [5, 20]. This points to an implementation gap as a critical factor of success
[23, 39, 40, 43, 44].
The reasons for this implementation gap – independent of the issue area that is mainstreamed,
i.e. climate mitigation, adaptation, biodiversity – are well researched and confirmed by multiple
case studies [2, 12, 45, 46, 47]. The main barriers are discerned into four categories, namely:
political factors (such as political commitment, policy consistency, public awareness and
support), organisational and institutional factors (such as expanded mandates/statutes,
institutional routines, cooperation/coordination among departments, across policy levels with
private actors), cognitive factors (such as perceived sense of urgency, problem awareness), and
resources (knowledge & expertise, financial and human resources) [39]. Although policy
discourses have changed, implementation barriers continue to persist.
Thus, an exploration of those barriers with direct relevance to UGP formed the starting point for
the recommendations of the authors presented in this paper. In an expert workshop with policy
makers, city representatives, researchers and practitioners organised as part of the project
“climate resilience in Europe” in February 2021, the benefits of UGP complementing existing
plans were confirmed and relevant barriers identified for UGP (see Annex II). Most of them refer
to institutional/organisational and cognitive factors, and point to the need for enabling
governance, regulatory and financing frameworks and guidance, accompanying such UGP.
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Recommendations for requirements of Urban Greening
Plans

The authors conclude that for the large-scale implementation of such UGP to be effective and in
order to close the existing implementation gap, UGP must build on the bottlenecks and critical
factors of success already identified in UGI planning and practices across European cities. From
these, we derive the following recommendations, which we consider essential for the further
conceptualisation and operationalisation of UGP.
1. UGP should manifest as part of an integrated, overarching city strategy, that
tackles biodiversity loss, reduces the impacts of climate change and addresses the
social dimensions of urban greening; it should be issued at high level (i.e. mayor),
be action-oriented and perform as a comprehensive implementation plan with
clear targets, timelines, and responsibilities
A clear, visionary city strategy, namely an Urban Greening Strategy issued at mayoral level to
garner political support, is the first step towards a UGP. As a guiding document, it outlines the
strategic direction, priorities and goals, synthesizes and evaluates current green planning
activities, identifies gaps as well key policies to guide sectoral plans and points out co-benefits to
urban challenges and goals such as reducing biodiversity loss and the impacts of climate change
as well as addressing the social dimensions of urban greening. It is a solid foundation for the
long-term goal of mainstreaming urban greening into urban planning procedures and practices
of all relevant sectors (i.e. infrastructure and housing, water management, public utilities).
The action-oriented Urban Greening Plan derived from this strategy contains the measures to
accelerate urban greening. Timely and effective implementation of UGP hinges on a clear action
plan with clearly described targets, actions necessary to deliver on these targets, a specified time
horizon, defined responsibilities and financing options as well as an efficient monitoring
mechanism. Due to its integral nature, a UGP shall outline a bundle of integrated, sectoral
measures in response to several urban challenges such as biodiversity rehabilitation, protection
and enhancement, climate adaptation, public health, social justice etc. UGP should also inspire
cities to broaden their scope of action along issue areas not yet addressed in an integral manner.
2. UGP need to include a participation strategy for all relevant actors and should be
accompanied by a communication- /narrative guideline to raise awareness about
ecological and social benefits of NbS
Stakeholder engagement and dialogue from early stages are key to increasing awareness,
building ownership, acceptance and demand for urban greening [14]. Co-creation should
therefore be engrained as a guiding principle in the design (i.e. problem definition, drafting of
UGP), as well as in the planning, implementation and monitoring (i.e. via citizen science) of UGP,
if they are to be implemented effectively. Activating multipliers and allies (both within and
outside the municipality) is also important due to limited municipal resources and land
ownership. In light of the EU Green Deal objective of “leaving no one behind”, special
consideration should be given to vulnerable groups (i.e. elderly people, people with physical
disabilities, mental health issues, migrants, socially deprived people, etc.), assessing their needs
and potential impacts of urban greening actions to underpin social cohesion and equal
opportunities.
Comprehensive guidance on co-creation approaches, steps and success stories, accessible for all
interested parties should accompany UGP. It is imperative to base UGP on a consistent narrative
of a nature- and biodiversity-inclusive urban development that reflects the values of its citizens
9
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to engender a larger societal sustainable transformation. Any UGP guidance should thus be
supplemented with a communication guideline that supports awareness raising on the benefits
of healthy ecosystems and the risks of nature and biodiversity loss. Landscaping education and
support for citizens on biodiversity and ecosystem-inclusive design, plant species composition
and ecosystem water needs in the face of increasing temperatures could further underpin
successful UGP. Hereby, showcase gardens and parks that promote climate-adapted landscape
design and low-threshold consulting services can help raise awareness and spark citizen
engagement.
3. UGP should ensure the prioritisation of nature and biodiversity over competing
land use and single-sector objectives
Due to high competition over land use in a city, green spaces and biodiversity often lose out
against other sectoral interests, such as housing or transport. Both the protection of existing
natural habitats and their restoration and extension is needed for the UGP, European and
international targets to be met [53].
To achieve a higher degree of policy integration and, thus, implementation of UGP, we support to
employ UN SDG 15.3 ‘land degradation neutrality’ as a bottom line and benchmark and a call to a
prioritisation of environmental and biodiversity objectives over sectoral ones, as overarching
guiding framework [29, 36, 48]. Improved local, regional and national regulation and targets for
ecosystem protection and enhancement and better integration of environmental aspects in
building codes should be steered by higher level policy requirements. The forthcoming legally
binding EU nature restoration targets [16] could serve as an impetus and even provide concrete
benchmarks for formulating city-wide targets which are easy to communicate.
Existing planning instruments, such as codes for public and private green areas, regulations for
blue-green-grey combinations in new building development, zoning or protected areas, should
be reviewed to assess broader application and improved enforcement. Multifunctional use of
space and the combination of grey and blue-green infrastructure should be adopted as a
planning principle to reconcile competing interests [21, 34]. Blue-green infrastructure can
improve and support the effectiveness of technical and social infrastructure by contributing to
recreational functions, biodiversity and climate adaptation [18]. Green spaces attached to social
facilities such as kindergartens, schools or hospitals can enhance the social facilities’ objectives.
Regarding rainwater retention or thermal regulation of buildings, a combination of grey and
blue-green infrastructure has the potential to save costs. Sealed or built-on sites of grey
infrastructure can be developed to form part of the blue-green infrastructure and thus have the
potential to generate added value in terms of quality of life and biodiversity [18].
4. UGP should include measurable targets and require regular reporting against
SMART indicators, consistent and harmonised with related international,
European, and national targets
An effective and efficient monitoring mechanism is imperative to make sure that UGP are
consistently implemented, address all relevant issue areas, and offer room for adjustments in
case targets are not sufficiently achieved. Key performance indicators to be established by the
cities should be SMART and coherent with the targets of related policy instruments and
commitments across governance levels, such as the post-2020 global biodiversity framework,
the forthcoming nature restoration targets under the EU Biodiversity Strategy, or the Green City
Accord. This is to align monitoring and reporting efforts to provide value in supporting and
communicating existing green standards and benchmarking and limit additional burden.
10
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To develop key performance indicators, cities can draw on a large repertoire of impact
indicators for NbS composed by Horizon 2020 NbS projects for the European Commission7 [11].
Performance indicators should further be developed in line with new accounting practices that
integrate the multiple benefits of NbS. This can enable city departments and public utilities to
justify co-financing biodiversity-enhancing urban greening projects (e.g. stormwater
management projects through blue-green infrastructure).
5. UGP should be linked to existing funding options (i.e. streamlined with other
sector programmes at EU/national level) as well as innovative, multi-stakeholder
business, investment models and financing mechanisms
To be successful, UGP actions require sufficient and sustained financial resources, such as
international and national funds, green bonds, public funding or grants, loans, private sector or
market-based investments, or blended finance (combined funding sources). So far, they have
been mainly financed by the public sector, grants and through philanthropy, leaving great
potential untapped [32]. UGP should adequately address the underlying issues, by:
a)

b)

c)

d)

Raising awareness for the outcompeting potential of urban greening actions
regarding costs and benefits along their life cycle to reconcile perceptions of higher
costs and lower effectiveness in comparison with conventional grey infrastructure;
Linking with evidence and case studies on the long-term cost-effectiveness of
UGI/NbS and the monetisation of UGI/NbS benefits8 – one of the major barriers that
prevents the creation of bankable UGI/NbS which attract private capital - and help
identify revenue streams and cost savings generated;
Providing best practices of tested business and investment models for urban
greening at varying scales (district, landscape, region) and financing mechanisms,
including supporting tools to increase the uptake and scalability of available green
financial instruments suited for UGI/NbS;
Providing information and guidance to city planners and decision makers on existing
EU/national funding options and sector programmes to be tapped for UGP financing
and improve their understanding of where resources are and how they can be
accessed, based on the multi-functionality of UGI/NbS providing cross-sectoral
benefits (i.e. adaptation finance, recovery funds).

https://op.europa.eu/en/publication-detail/-/publication/d7d496b5-ad4e-11eb-9767-01aa75ed71a1;
see also nature and biodiversity indicators of the Green City Accord at
https://ec.europa.eu/environment/green-city-accord/monitoring-framework_en, the Singapore Index on
Cities’ Biodiversity at https://www.nparks.gov.sg/biodiversity/urban-biodiversity/the-singapore-indexon-cities-biodiversity and the IUCN Global Standard https://www.iucn.org/theme/nature-basedsolutions/resources/iucn-global-standard-nbs
8 The Horizon 2020 NbS Cluster Taskforce 3 on business, finance and governance models is undertaking
relevant work in this field: https://networknature.eu/networknature/nature-based-solutions-task-forces
7
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Annex I
Figure 1:

Steps towards urban green infrastructure

Source: Federal Agency for Nature Conservation (2017): Urban Green Infrastructure. A Foundation of attractive and
sustainable cities. Pointers for municipal practice. Berlin.
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Annex II
Table 1:

Main barriers identified for the implementation of integrated urban greening
strategies according to factor categories

Type of barrier

Barriers mentioned with regards to urban greening strategies

Political factors
(i.e. political
commitment, policy
consistency, public
awareness, political
priorities etc.)

No prioritisation of NbS in land use decisions as a result of competing
interests and high competition over space in urban areas, and urban
densification in favour of housing and infrastructure development;

Organisational &
institutional factors
(i.e. expanded
mandates/statutes,
institutional routines,
cooperation/coordination
among departments,
across policy levels with
private actors)

Lack of binding long-term regulatory frameworks and legislation (such as the
legally binding nature restoration targets) which require compliance across
all government levels;

Lack of involvement of citizens in decision making processes and co-design
of NbS; need for better communication and information (communicable
targets and commitments) to increase ownership, transparency and
acceptance of solutions; need for shared responsibilities with local
authorities (i.e. citizen science);

Absence of a governance framework with clear responsibilities and
mandates across EU, national, regional and local level to engender
accountability, and with it, consistent execution of measures and
transparency;
Lack of coordinated decision-making at city level and collaboration across
governance levels, including sub-national, regional, national and EU level, to
co-develop mutually reinforcing objectives across scales; this is opposed to
a landscape planning approach of connecting habitats and corridors required
for large-scale climate resilience and urban biodiversity net gains;
Due to the sectoral organisation of municipal administration, cross-cutting
issues are not effectively addressed: responsibilities for nature conservation,
urban (green space) planning, public health, etc. are divided up and have
their own structures, goals, logics of acting; environmental departments
often lack financial and human resources;
Cost-effectiveness analysis does often not feature all positive effects of
urban green, i.e. on public health, ecosystems, quality of life; this results in
decisions favouring other land uses.

Cognitive factors
(i.e. such as perceived sense of
urgency, problem awareness)

Perception of higher costs and lower effectiveness associated with NbS by
city planners and decision makers which favours conventional grey
infrastructure; need for raising awareness of negative implications and longterm costs in case of non-action across sectors;
Need for narratives for the future reflecting values that implicitly integrate
the biodiversity and climate agenda, involve citizens and can thus engender
societal sustainable transformation.

Resources
(i.e. knowledge & expertise,
financial and human
resources)

Lack of innovative, large scale financing solutions for NbS that include the
private sector to supplement scarce public resources;
Lack of availability and access to scientific evidence on interdependencies
between ecosystems, resilience and climate change; need for tools assessing
and illustrating NbS benefits, and guidance for UGP.
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