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1 Policy context

Ecological connectivity has been a priority for international biodiversity conservation policy since a
few decades. More recently this was confirmed by Target 11 of the Aichi Biodiversity Targets, agreed
at the 10th Conference of the Parties of the Convention on Biological Diversity (CBD) in 2010. This
states that ‘By 2020, at least 17 % of terrestrial and inland water areas and 10 % of coastal and marine
areas, especially areas of particular importance for biodiversity and ecosystem services, are conserved
through effectively and equitably managed, ecologically representative and well-connected systems of
protected areas and other effective area-based conservation measures, and integrated into the wider
landscape and seascape’ (CBD, 2010).

One of the important tools for achieving ecological connectivity is migration corridors. These are
essentially measures to maintain or restore a degree of coherence in fragmented ecosystems.

The overarching European Union (EU) policy ‘Europe 2020 - A strategy for smart, sustainable and
inclusive growth’ (EC, 2010a) aims to achieve its priorities by:

e developing an economy based on knowledge and innovation;

e promoting sustainable growth through greater resource efficiency, greener and more
competitive economies; and

o fostering high-employment economies for improved social and territorial cohesion.

Recognizing the importance of halting biodiversity loss, and framed by the Europe 2020 strategy, the
EU adopted the "European Biodiversity Strategy to 2020 - Our life insurance, our natural capital” in
2011 to address the pressing issue of biodiversity loss (EC, 2011a). The strategy is built around six
mutually supportive targets which address the main drivers of biodiversity loss. Target 2 aims to
ensure that ‘by 2020, ecosystems and their services are maintained and enhanced by establishing
Green Infrastructure (GI) and restoring at least 15 % of degraded ecosystems’.

The European Commission released in May 2013 its Communication ‘Green Infrastructure (GI) —
Enhancing Europe’s Natural Capital’ (EC, 2013c) (implementing Action 6b of the EU Biodiversity
Strategy). The Communication includes a G Strategy that focuses on four main elements, namely:

to promote the concept in main policy fields of the EU;
to expand information and access to related knowledge;
to extend and improve financing of such projects; and
to aid EU level project planning and implementation.

el NS>

To underline its importance for the EU, the Resource Efficiency Roadmap (EC, 2011b) clearly
identified GI as an important step towards protecting the EU’s natural capital. Target 2 of the EU
Biodiversity Strategy is one of the thematic priorities in the 7th Environmental Action Programme to
2020 ‘Living well, within the limits of our planet’(EPC, 2013). The latter underlines the importance
of Gl for socio-economic and environmental targets describing it as ‘a tool for providing ecological,
economic and social benefits through natural solutions, incorporating green spaces, aquatic
ecosystems and other physical features in terrestrial and marine areas’. Also according to the
‘Territorial Agenda of the European Union 2020°, working with nature and in harmony with the local
landscape to deliver essential goods and services through GI projects, using a ‘place-based’ approach,
is cost-effective and preserves the physical features and identity of the locality (MRSPTD, 2011).
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2 Green infrastructure serving many goals

2.1  What is green infrastructure (Gl)

Green infrastructure is a spatial concept that goes beyond the establishment of ecological networks
(Figure 2.1). It complements ecological networks and systems of protected areas by adding more
prominently the multiple functions that a given piece of land has. It also focuses more strongly on the
ecosystem services to the benefit of human well-being, and adds environmental features in both urban
and rural landscapes. The European Commission’s Gl Strategy proposes a definition for use in
Europe: ‘a strategically planned network of natural and semi-natural areas with other environmental
features designed and managed to deliver a wide range of ecosystem services. It incorporates green
spaces (or blue if aquatic ecosystems are concerned) and other physical features in terrestrial
(including coastal) and marine areas. On land, Gl is present in rural and urban settings’ (EC, 2013c).

Figure 2.1 Potential components of Gl within a landscape
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Source: EC, 2013a
The ultimate aim of Gl is to contribute to the development of a greener and more sustainable
economy by investing in ecosystem-based approaches delivering multiple benefits in addition to
technical solutions, and mitigating adverse effects of transport and energy infrastructure (EEA,
2011a). The concept of Gl serves a wide range of functions (UWE Science Communication Unit,
2012):

e protecting ecosystems state and biodiversity,

e improving ecosystem functioning and promoting ecosystem services,

e promoting societal well-being and health,

e supporting the development of a green economy, and sustainable land and water management.
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By providing a wider range of functions, Gl is expected to contribute to the implementation of
numerous policies by offering nature-based solutions. These are often more sustainable and more
cost-efficient than their conventional ‘grey infrastructure’ alternatives and provide opportunities for
multiple services from the same piece of land and/or water. For example, construction of an urban
wetland system, in Numella, Finland — for improving the water quality, flood control and combating
erosion — equalled to one fifth of the cost that would have incurred if the artificial pipes and drainage
system would have been placed instead. This is excluding all the additional benefits such as increase
in biodiversity, and opportunities for recreation and education (Salminen et al., 2013).

An equivalent idea is to use nature-based flood defences which make use of the natural dynamics in
the coastal and shore protection. Such an approach, in comparison with the more traditional
engineering solutions, is based on multifunctional use of space: it may add natural value, increase the
attractiveness of the landscape, serve as carbon sink, be more sustainable, be adaptive, and reduce
cost (e.g. Sigma Plan 11 project described in Box 4.1) (De Vriend and Van Koningsveld, 2012).

More examples where Gl solutions showed to be more cost-efficient are described in Box 4.1
showing some examples of Gl integration in different sectors.

In an urban environment Gl could play a central role in flood attenuation and building design through
provision of sustainable drainage schemes and green (living) roofs. To do so successfully, GI will
need to reach into every neighbourhood and be designed to complement the natural hydrology and
drainage of the location and the wider region, incorporating flood plains and river corridors (TCPA
and The Wildlife Trusts, 2012).

Because of its broad scope in potential service delivery Gl can be made up of a wide range of
different environmental features which can operate at different scales. These can range from small
linear features such as hedgerows or fish ladders or green roofs to entire functional ecosystems, such
as virgin floodplain forests, peatlands or free-flowing rivers. Each one of these elements can
contribute to Gl in urban, peri-urban and rural areas, inside and outside protected areas (EC, 2013a).

Gl features can be grouped into three broad categories of scales (EEA, 2011a):

e local, neighbourhood and village scale,
e town, city and district scale,
e city-region, regional and national scale.

Concrete examples of Gl features at different scales are given in Table 2.1.

Table 2.1 Potential features that make up green (and blue) infrastructure grouped into
three scale groups

Local scale Regional and national  EU level Descriptor
scale

Natural and semi-natural Extensive agricultural Freshwater systems, major Core areas —

ecosystems e.g. pastures, and forest landscapes, river basins, mountain outside

woodland, forest (no intensive large marsh and bog ranges, regional sea basins  protected areas

plantations), ponds, bogs, rivers areas, rivers and

and floodplains, coastal wetlands, floodplains,
lagoons, beaches, marine habitats  shorelines/coastal zones
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Local scale Regional and national  EU level Descriptor
scale
Local nature reserves, water Regional and National Ecological networks with Core
protection areas, landscape Parks and wilderness cross-border areas, incl. areas/protected
protection areas, Natura 2000 sites zones (includes Natura Natura 2000 network areas
2000 sites)
Restored areas which were before  Restored ecosystem Restored landscape systems Restoration
fragmented or degraded natural types covering a substantial part of zones

areas, brownfield land or disused
quarries, transitional ecosystems
due to land abandonment or

regeneration processes

agricultural/forestry areas
and industrialised sites,

including cross-border areas

High nature value farmland and
multi-use forests (such as
watershed forests), protection
forests (against avalanches,
mudslides, stonewall, forest fires),
natural buffers such as protection
shorelines with barriers, beaches

and salt marshes

Extensive agricultural
landscapes, sustainable
forest management on
regional and national
level, functional riparian
systems

Transboundary landscape

features on river basin or
mountain range level,
sustainable coastal and

marine management zones
related to the respective sea

basin

Sustainable use
zones

Street trees and avenues, city
forests/woodlands, high-quality
green public spaces and business
parks/premises, green roofs and
vertical gardens, allotments and
orchards, storm ponds and
sustainable urban drainage
systems, city reserves incl. Natura

2000

Greenways, green belts,
metropolitan park
systems

Metropolitan areas with
substantial share of high
quality green areas in

Europe, including coherent
approaches in cross-border

urban zones

Green urban and
peri-urban areas

Hedgerows, stone walls, small
woodlands, ponds, wildlife strips,
riparian river vegetation, transitional
ecosystems between cropland,

grassland and forests

Multi-functional,
sustainably managed
agricultural landscapes,
riparian systems

Supra-regional corridors,
substantial share of
structure-rich agricultural,
forestry or natural
landscapes

Natural
connectivity
features

Eco-ducts, green bridges; animal
tunnels (e.g. for amphibians), fish
passes, road verges, ecological
powerline corridor management

De-fragmented
landscapes, improved

areas along transport and

energy networks,
migration corridors, river
continuum

European-wide or
transnational
defragmentation actions

Atrtificial
connectivity
features

Source: EC, 2013d

2.2  Multiple benefits of green infrastructure

The European Commission (EC, 2013a) has set up Gl to promote innovative solutions to land use and
spatial or territorial planning by combining often competing land management issues — e.g. demands
and pressures, such as housing, industry, transport, energy, agriculture, nature conservation, recreation
and aesthetics — in a spatially coherent manner. At the same time the potential for multiple co-
benefits and win-win solutions may be enhanced (Table 2.2). Investments in Gl could create both
high- and low-skilled jobs, such as in planning, engineering and building its elements as well as in
restoring and maintaining urban and rural ecosystems.
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Table 2.2 Benefits provided by Gl

Provision of clean water

Removal of pollutants from air and water
Pollination enhancement

Protection against soil erosion
Rainwater retention

Increased pest control

Improvement of land quality

Mitigation of land take and soil sealing

Environmental benefits

Social benefits Better health and human well-being

Creation of jobs

Diversification of local economy

More attractive, greener cities

Higher property values and local distinctiveness
More integrated transport and energy solutions

Enhanced tourism and recreation opportunities

Flood alleviation

Strengthening ecosystems resilience

Carbon storage and sequestration

Mitigation of urban heat island effects

Disaster prevention (e.g. storms, forest fires, landslides)

Climate change adaptation and mitigation
benefits

Biodiversity benefits

Improved habitats for wildlife
e Ecological corridors
e Landscape permeability

Source: EC, 2013a

3 Green infrastructure benefiting biodiversity

Landscape fragmentation and habitat loss are among the main causes of loss of biodiversity and
ecosystem services at the European level (EEA, 2011b). Habitat loss, degradation and fragmentation
are by far the biggest drivers of terrestrial biodiversity loss at EU level over the past 50 years (EC,
2010b). According to the Millennium Ecosystem Assessment, Europe's territory is more fragmented
than any other continent (WRI, 2005). In the EU some 30 % of land area is moderately to highly
fragmented (EC, 2011a).

Landscape fragmentation is the result of transforming large habitat patches into smaller, more isolated
fragments of habitat. This process is most evident in urbanised or otherwise intensively used regions,
where fragmentation is the product of the linkage of built-up areas via linear infrastructure, such as
roads and railroads. Over the last 50 years, the transport networks throughout the European continent
have become increasingly dense and the urban areas have greatly expanded (EEA, 2011b). In
addition, traditional land use practices have been replaced by more intensive, mechanised and
industrial-scale activities, especially in the agricultural and forestry sectors. This has weakened the
resilience of once biodiversity-rich ecosystems.

Whereas land use change has direct impacts on biodiversity through habitat loss, fragmentation causes
more indirect effects through loss of connectivity between populations of species. This can have an
impact on population survival. Fragmentation has significant effects on biodiversity and ecosystem
services. Increasing fragmentation might seriously hinder species movement, as well as affect
ecosystem services such as water-related services and erosion prevention. Other consequences of
fragmentation may impact food and timber production or reduced quality of agricultural products
along roads. Also cultural services (e.g. landscape amenity) can be considerably influenced (EEA,
2011b).
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It is important to keep in mind that there will need to be a balance between maximizing the benefits
Gl can provide to biodiversity, which clearly are numerous, and other benefits GI could deliver in the
form of various ecosystem services and benefits to people which will not necessarily deliver benefits
to biodiversity. In some cases, clearly choices will have to be made. To illustrate this, enhanced
connectivity by establishing migration corridors between Natura 2000 sites, while benefiting
biodiversity, might not maximise the delivery of other ecosystem services. Also a management
regime of a Natura 2000 site aiming at achieving Favourable Conservation Status — maximising
biodiversity benefits — might involve some limitations in the use of the area for recreational purposes
thus limiting benefits from cultural services.

Natura 2000, with more than 27 000 terrestrial sites covering some 18 % of the EU territory and
almost 3 000 marine sites covering some 4 % of the EU marine area (EC, 2014b), and the EU policy
for developing it (i.e. Habitats and Birds directives), is a main vehicle for GI implementation. It not
only acts as an important reservoir for biodiversity and healthy ecosystems, which can be drawn upon
to revitalise degraded environments across the broader landscape but also delivers many ecosystem
services to society. In forming the hubs of a European GI, Natura 2000 sites provide a strategic focus
for protection of European biodiversity, improving our natural environment and enhancing the quality
of our lives. At the same time, implementing a GI beyond protected areas will help to strengthen the
coherence of the Natura 2000 network by making the core areas more resilient, and by providing
buffers against impacts on the sites (EC, 2013a).

Despite its economic benefits (e.g. Natura 2000 provides approximately 8 million full time jobs and
indirectly an additional 4 million (Bio intelligence, 2011)), more needs to be done still to improve the
ecological status of the network. A healthier Natura 2000 network will also lead to a higher level of
benefits provision to biodiversity, society and the economy, as well as be more resilient to
environmental pressures including climate change (EC, 2013e).

Semi-natural features within agricultural lands are important elements of GI. The species richness of
various groups increases with the area of semi-natural habitats in the landscape (Billeter et al., 2008).
Studies suggest that to halt the loss of biodiversity within the agricultural landscapes, it is important to
preserve and, if possible, increase the area of semi-natural habitat. Further action in this direction is
needed as according to the most recent data submitted by the EU Member States under the Habitats
Directive Article 17 reporting(*) (reporting cycle 2007-2012) 84 % of the agricultural habitat types(?)
were reported as having an unfavourable conservation status. Populations of grassland butterflies in
Europe declined by almost 50 % between 1990 and 2011, indicating a dramatic loss of grassland
biodiversity, one of the most important agricultural habitats in Europe (Figure 3.1) (Van Swaay,
C.AM.etal., 2012).

! Article 17 requires Member States to report every six years about the progress made with the implementation
of the Habitats Directive. As the main focus of the directive is on maintaining and/or restoring a favourable
conservation status for habitat types & species of community interest, monitoring & reporting under the
directive is focusing on that.

? Habitat types identified as agricultural according to: Halada, L., Evans, D., Romad, C. Petersen, J.E., 2011:
Which habitats of European Importance depend on agricultural practices? — Biodiversity and Conservation 20:
2365-2378 DOI: 10.1007/s10531-011-9989-z.
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Figure 3.1 European grassland butterfly indicator

Grassland butterfly in Europe — European gr land butterfly indicat:
140
120
5 100
=1
=
n
=
] BD
>
b}
2
= &0
8
B
g
=]
= 40
20
o
o . v el L Lz o A L] L] o Ll v el > el ] N L] o o ed
wd o
FEF T TS T TSFIFT TSI ST FS

urapean Environment Agency ;;:.j}
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Forest ecosystems provide ecosystem services on which both rural and urban communities depend,
and host an enormous variety of biodiversity. Therefore, forest ecosystems are considered to be a core
part of the EU’s Gl and protection efforts are required to maintain, enhance and restore forest
ecosystems' resilience and multi-functionality (EC, 2013b). When more than 15 000 ha of new forest
habitat (mostly beech and oak) was created on the agricultural land in Weser-Ems in Lower Saxony in
Germany, as part of an effort to protect the supply of drinking water, this has had a positive influence
on the landscape character and a significant influence on improving the water quality (Torre-Marin et
al., 2012). According to the latest Article 17 reports from the Member States 80 % of conservation
status assessments of woodland and forest habitats are unfavourable. Therefore immediate action on
conservation of forest habitats is needed at the European level.

Wetlands, another key element of GI, are important for the wider functioning of ecosystems and
protection of biodiversity. Wetlands provide a number of regulating services and they contribute to
solving important environmental problems like water quality, eutrophication, water quantity
management (flooding and drought), carbon sequestration and climate regulation (De Nocker, 2011).

The Gl restoration project of Comana Wetland Natura 2000 site, in Romanian Giurgiu County,
resulted in numerous benefits for biodiversity. The site is part of the Lower Danube Green Corridor,
which is a network of protected Natura 2000 sites linking four countries: Romania, Bulgaria, Moldova
and Ukraine. Because of the water management measures taken before 1990, the area was
transformed from a wetland to a predominantly terrestrial environment. The objective of the project
was to restore the wetland habitats. This resulted in numerous benefits for biodiversity (i.e. increased
diversity and abundance of fish species and their invertebrate prey, improved quality of habitats and
species richness in general) (Lucius et al., 2011).

According to the most recent Article 17 reports by the Member States, as much as 85 % of the
assessments of wetland habitats were reported as having an unfavourable conservation status.
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Migration corridors, often as a part of the broader system — Ecological networks — as key elements
of GI, provide multiple benefits for biodiversity. They are key to the coherence of Natura 2000 as a
network and improve its effectiveness in conserving biodiversity. Migration corridors enable linkages
between isolated patches of habitats and therefore increase the viability of species linked to them
(Bennett and Mulongoy, 2006). Migration corridors are believed to facilitate the movement of species
across fragmented landscapes and mitigate the adverse effects of man-caused fragmentation on
population viability and biodiversity (Paerson and Dawson, 2005). To some extent they will also help
mitigate the effects of climate change (e.g. by facilitating long-distance dispersal) which will further
exacerbate the problem of fragmentation by causing increasing gaps in the distribution range of
species (Opdam and Wascher, 2004). Corridors can vary enormously in scale: from a tunnel to allow
amphibians to pass under a road to intercontinental flyways for migrating birds. The term corridor is
often used to describe many different kinds of measures, including landscape linkages (both linear
and non-linear), recreational routes (also known as greenways) and entire ecological networks
(Bennett et al., 2006).

The Alpine-Carpathian corridor, for example, supports the aims of the Alpine Convention and
constitutes, besides the Danube and the Green Belt along the former ‘iron curtain’, a major migration
route of European importance (Naumann et al., 2011). This three year cross-border and cross-sectoral
project was implemented under the European Territorial Cooperation Objective of the European
Regional Development Fund (ERDF). The goals of the project were to mitigate the fragmentation
effects of motorways, by building ‘green bridges’ over highways at key points, as well as to create
suitable habitats to reconnect existing stepping stones, which are needed as resting and feeding places
for migrating animals. To guarantee the effectiveness of these measures, the ecological network
should be integrated into spatial planning and environmental impact assessments (Lucius et al., 2011).

The ecological networks approach, however, has for long focused on the conservation of biodiversity.
More recently, with the increased attention to ecosystem services and the benefits they provide to
human well-being, other aspects have entered the policy development. The concept of Gl captures all
these different aspects, but without losing the sight of benefits for biodiversity.

4 Implementation and future actions

4.1 Promoting green infrastructure in the main policy areas / sectors

According to the EU GI Strategy, Gl should and can be promoted and implemented across the main
policy areas within the context of existing legislation, policy instruments and funding mechanisms
(EC, 2013c). The new Gl strategy advocates the full integration of Gl into these policies so that it
becomes a standard component of territorial development across the EU (EC, 2013a).

Green infrastructure is also recognised as contributing to regional policy and sustainable growth in
Europe (Doranova et al., 2012). Systematically including GI considerations in the planning and
decision-making process will help reduce the loss of ecosystem services associated with future land
take, and can help improve and restore soil and ecosystem functions (EEA, 2014).

Policy areas that could potentially benefit the most from implementing GI include regional and rural
development, climate change, disaster risk management, agriculture, forestry and the environment
(EC, 2013a). Other policies benefiting from GI implementation are water and floods policy, soil,
marine and coastal policies. Transport and energy policies could also gain from the mitigating role Gl
delivers, but they would need to be considerably more proactive with integration efforts in the mid-
and long-term perspective (EEA, 2011a).
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Box 4.1 Examples of Gl integration in different sectors
Gl and forestry

Approximately 47 % (39 600 km?) of the Austrian land territory is covered by forest,
predominantly still natural. They are largely privately owned and managed for centuries in smaller
plots and have remained relatively semi-natural. Approximately 7 800 km? (20 %) of these forests
are classified as ‘Protection Forests” (Bann- und Schutzwalder) by the Austrian Forest Act. The
primary objective of the Act is not the conservation of biodiversity, which is a secondary
consideration, but the protection of forests which play an important role regarding the benefits
provided to human well-being, particularly with respect to their role in natural hazards control,
their value for recreation and tourism and general socio-economic functions. Nonetheless, the
status ‘Protection Forest’ limits the use of forests for timber production or sets requirements for
the application of specific silvicultural measures (including e.g. reduced intervention and
harvesting). While a total of €275 million was invested in 2010, the Ministry of Environment
estimates that without Protection Forests an additional €600 million would need to be invested in
technical solutions every year to achieve the same level of protection against natural hazards.

Gl and water management

The Sigma Plan 11 refers to a long-term strategy and list of projects to manage flood protection and
nature restoration of the Scheldt estuary in Belgium. It includes a series of projects in the short and
longer term (2006-2030) to restore flood plains, estuarine nature and wetlands along the Scheldt
and its tributaries. It is part of the transnational (Belgium-Netherlands) long-term vision for the
Scheldt estuary in 2030. The project will lead to 5 000 ha of extra natural areas, which is a very
significant contribution to the natural areas required for ecological objectives and to ensure
adequate protection and restoration of estuarine processes necessary for protection of habitats and
species. The costs of the project up to 2030 are significant (€500 million) but the expected flood
protection benefits (€740 million) guarantee a positive, net economic effect.

Gl and urban planning

Basel City is interested in green roofs as an energy-saving measure for buildings. An electricity
tax generated funds (5 % of all customers’ energy bills) and an Energy Saving Fund was then used
to fund energy-saving campaigns and measures. The municipality was quick to involve a variety
of stakeholders, such as business associations and environmental organisations, in developing an
incentive programme. Green roofs were funded for a two-year period in the mid-1990s to
stimulate interest and awareness. A second programme was initiated in 2005-2006, based on the
successes of the first, on the new building regulations and on the results of an investigation into
the benefits of green roofs for biodiversity, especially to protect endangered invertebrate species.
This initiative focuses on climate change adaptation. The cost-benefit ratio of this initiative
appears to be positive.

Source: Case studies from Mazza et al. (2011)

The European Commission is continuously making available technical guidance documents on how to
integrate Gl into the implementation of the main policies and their associated funding mechanisms.
Several such documents are already available on the Commission’s website ‘Background on Green
Infrastructure’ (EC, 2015a) and further documents are still being prepared (e.g. on the links between
agriculture and climate change adaptation).

In their actions of promoting GI across the key sectors the European Commission is supported by a

number of environmental NGOs. They are implementing various actions (e.g. organising workshops
and conferences, preparing guidance documents) aimed at raising awareness among the stakeholders
and providing guidance on how to put Gl into practice. Based on the stakeholder discussions from a
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number of such NGO-organised events some of the key success factors for Gl projects include
(CEEweb for Biodiversity and ECNC, 2013):

e emphasis on holistic solutions - not only on environmental benefits, but also on socio-
economic aspects and advantages (e.g. growth and jobs);

e wide involvement of different stakeholders at all stages;

o utilization of different funds;

e good understanding of the needs for and benefits of Gl;

e Gl inclusion into spatial planning;

e citizens’ involvement in project design and implementation;

e legal harmonization between different levels of governance;

e exchange of experience and applying lessons-learnt from other projects;
e networking with implementers of similar projects;

e measuring and depicting the multiple benefits of the project;

e good communication of benefits of Gl solutions for gaining support.

Also other specific actions in support of Target 2 of the EU Biodiversity Strategy to 2020 contribute
directly to the implementation of Gl in and beyond Natura 2000. This is the case for:

e the restoration of degraded ecosystems in the ‘wider countryside’ (i.e. outside of Natura
2000), in particular to combat fragmentation, for which a restoration prioritisation framework
has been set up — a tool to help and support the Member States and the European
Commission in guiding the choices for the delivery of the 15 % restoration target (Lammerant
et al., 2014).

e the work on No Net Loss (NNL). In order to achieve the EU’s headline biodiversity target, it
appears necessary to take steps to achieve both NNL of biodiversity and NNL of ecosystem
services. In addition, the overall NNL objective should apply to all species and habitats that
require conservation. According to the Council’s conclusions and the European Parliament’s
Resolution, NNL measures should complement existing measures and therefore apply to all
EU habitats and species, including those not covered by EU legislation (Tucker et al., 2013).

4.2 Improving information, strengthening the knowledge base and
promoting innovation

The understanding of the technical issues associated with deploying Gl has developed considerably in
recent years. The majority of this information is available via the dedicated website on GI maintained
by the European Commission (EC, 2015b). Nevertheless, more research is needed to improve the
understanding of the links between biodiversity, the condition of the ecosystem and its capacity to
deliver ecosystem services. Also, a minimum level of consistency is needed in relation to the data
used to inform the decisions regarding Gl projects, particularly for projects supported by EU funds.
Under the GI strategy, the European Commission is working to ensure the most effective use of data
from current and planned actions and is providing financial support for programmes such as Horizon
2020, that tackle this knowledge gap (EC, 2013a).

To facilitate information exchange the European Commission has included the ‘Green Infrastructure

Library’ in BISE — the Biodiversity Information System for Europe (EC and EEA, 2014).The Gl
Library aims to share best practice and enrich common knowledge on Gl approaches.
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It is equally important to continue to support the development of the innovative technology and
processes for Gl, and to ensure specialists acquire the necessary skills and competences to apply
them. Further specialised training in Gl technology will be essential in the medium term (EC, 2013a).

A key component in developing Gl in Europe is the possibility to map and assess ecosystems and the
services they deliver. The initiative on Mapping and assessing ecosystems and their services (MAES)
accommodates for this need and ensures coordination of approaches across Europe. Action 5(°) of the
EU Biodiversity Strategy to 2020 and the work undertaken by MAES should support the maintenance
and restoration of ecosystems and their services, and should have strong linkages to the work being
undertaken on mapping and assessment in relation to the EU's agenda on territorial cohesion (spatial
planning and territorial development) (EC, 2014a); Maes et al., 2013).

A first outcome of the MAES process is the development of a coherent analytical framework (Figure
4.1) to be applied by the EU and its Member States in order to ensure consistent approaches are used.
It is therefore framed by a broad set of key policy questions. It is structured around a conceptual
framework that links human societies and their well-being with the environment (Maes et al., 2013).

Figure 4.1 MAES Conceptual framework for EU wide ecosystem assessment
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The EEA (2014b) proposed, developed and tested a theoretical framework for the identification and
mapping of Gl elements at landscape level, taking into consideration their multifunctional character
and the potential of ecosystem services' supply. The study focuses on Gl support for the provision of
habitat to biota, the connectivity of habitats and their protection, and the delivery of ecosystem
services (EEA, 2014)

® Action 5 calls Member States to map and assess the state of ecosystems and their services in their national
territory with the assistance of the European Commission.
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The identified and mapped Gl elements are integrated into two Gl networks, as aggregated and
represented in Map 4.1:

» Gl conservation network ('C') comprises areas providing key ecological functions, both for
wildlife and for human well-being. Conservation must be given priority in order to maintain
essential connectivity of natural and semi-natural habitats.

» Gl restoration network ('R') still provides important ecological functions, but its capacity could be
improved with some protection or restoration ('R"). The upgrade of these GI elements to the Gl
network 'C' would increase its ecological and social resilience.

Map 4.1 Mapping of the potential European GI networks
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4.3 Improving access to finance

The intention of the EU is for its main policies and their accompanying financial instruments to be
vital for mobilising the potential of EU regions and cities to invest in GI. Interventions financed by

the EU should support synergies and co-benefits between economy and environment (EC, 2013a).

The European Commission is in dialogue with Member States about their Operational Programmes
and exploring the opportunities on how these could provide more opportunities for financing the Gl
projects.

The private sector also has an important role to play in financing Gl. Projects on Gl are, however,
complex and are often perceived as risk by investors, particularly in the early stages of development.
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Therefore, the European Commission and the European Investment Bank are establishing a financing
facility to support natural capital-related investments, including Gl projects (EC, 2013c).

4.4  EU-level green infrastructure projects

An important element of the new Gl strategy is to explore developing a trans-European Green
Infrastructure (TEN-G) initiative, similar to those already in place for large-scale EU transport (TEN-
T) and energy (TEN-E) networks. Developing a TEN-G would not only have significant benefits for
securing the resilience and vitality of some of Europe’s most precious ecosystems but could act as an
important flagship for promoting Gl at national, regional and local levels and boosting the importance
of Gl in policy, planning and financing decisions. Member States and regions can be supported by the
ERDF and through European territorial cooperation programmes to develop Gl in a cross-
border/transnational context. (EC, 2013c).

The potential development of the TEN-G can build on previous efforts in this field, although largely
focused on the function of biodiversity conservation. Apart from Natura 2000 key initiatives include
the European Green Belt which provides a linear GI over the entire length of what once was the iron
curtain (Marschall et al., 2012), and the PEEN (Bonnin et al., 2007; Jongman et al., 2011), which was
mapped in the framework of the Pan-European Biological and Landscape Diversity Strategy.
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