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1. PART I: COMPONENTS OF GREEN INFRASTRUCTURE

Part 1: Components of GI'

Physical Building Blocks: the network of green spaces in which and through which
natural functions and processes are sustained.

The types of physical features that contribute to GI are diverse, specific to each location or
place and very scale-dependent. On the local scale, biodiversity-rich parks, gardens, green
roofs, ponds, streams, woods, hedgerows, meadows, restored brownfield sites and coastal
sand-dunes can all contribute to GI if they deliver multiple ecosystem services. Connecting
elements are green bridges and fish ladders. On the regional or national scale, large protected
natural areas, large lakes, river basins, high-nature value forests, extensive pasture, low-
intensity agricultural areas, extensive dune systems and coastal lagoons are just a few of
many examples. On the EU scale, trans-boundary features such as international river basins,
forests and mountain ranges are examples of the EU’s supranational GI. They have an
important function: to deliver multiple benefits, or connect ecosystems so that they can
deliver their services.

Projects: interventions designed to conserve, improve or restore nature, natural functions
and processes to secure multiple ecosystem services for human society.

There are now hundreds of examples of GI projects in Europe, many of which are not
necessarily labelled as GI. Key initiatives include the French ‘frame verte et bleue’, the
German ‘Wiedervernetzungsprogramm’, the UK ‘room for nature’ initiative, the Dutch ‘room
for the river’ initiative, the Estonian and Dutch ecological networks or the South-East
European Lower Danube Green Corridor (see Part V for more examples of GI projects in
Member States)

Planning: Integrating the conservation, improvement and restoration of nature, natural
Sfunctions and processes into spatial planning and territorial development and sustainably
delivering the associated benefits for human society.

Neither GI nor any other approach can simultaneously maximise all benefits and trade-offs
will have to be carefully assessed. However, integrating GI considerations into planning
processes allows all the relevant issues to be assessed and a coherent decision to be taken in
order to reap as many benefits as possible. This "mainstreaming" of GI into planning is
particularly important in the case of overarching multi-annual strategies and plans.

Tools: Methodologies and techniques that help us understand the value of the benefits
nature provides to human society and mobilise the investments necessary to sustain and
enhance those benefits.

More detailed information on http://ec.europa.cu/environment/nature/ecosystems/index_en.htm.
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2. PART II: BENEFITS AND FUNCTIONS OF GREEN INFRASTRUCTURE

Table 1: Overview of key Green Infrastructure benefits

Benefits group

Specific Green Infrastructure benefits

Enhanced efficiency of natural
resources

Maintenance of soil fertility

Biological control

Pollination

Storage of freshwater resources

Climate change mitigation and
adaptation

Carbon storage and sequestration

Temperature control

Storm damage control

Disaster prevention

Erosion control

Reduction of the risk of forest fires

Flood hazard reduction

Water management

Regulation of water flows

Water purification

Water provisioning

Land and soil management

Reduction of soil erosion

Maintaining/enhancing soil’s organic matter

Increasing soil fertility and productivity

Mitigating land take, fragmentation and soil sealing

Improving land quality and making land more
attractive

Higher property values

Conservation benefits

Existence value of habitat, species and genetic
diversity

Bequest and altruist value of habitat, species and
genetic diversity for future generations

Agriculture and forestry

Multifunctional resilient agriculture and forestry

Enhancing pollination

Enhancing pest control

Low-carbon and

energy

transport

Better integrated, less fragmented transport solutions

Innovative energy solutions
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Investment and employment

Better image

More investment

More employment

Labour productivity

Health and well-being

Air quality and noise regulation

Accessibility for exercise and amenity

Better health and social conditions

Tourism and recreation

Destinations made more attractive

Range and capacity of recreational opportunities

Education

Teaching resource and ‘natural laboratory’

Resilience

Resilience of ecosystem services

Source: http://ec.curopa.cu/environment/nature/ecosystems/studies.htm#implementation, adapted.
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Table 2: Examples of costs and benefits from a selection of GI projects in Europe

Project

Location

Costs and Benefits

Urban nature for
Lindenholt
neighbourhood of
Nijmegen

Netherlands

Comparing reference scenario with grey scenario (paved area) and Green Infrastructure
scenario (whole area planted with trees). Capital and maintenance costs of different
options. Estimation of the health impacts of particulate matter and NOX, noise impacts,
flooding impacts, water treatment costs, enjoyment of the environment, recreation,
climate regulation, reduced energy costs due to wind shelter effects, impacts on travel
time, carbon sequestration. Net present values: loss of EUR 275m for grey scenario,
gain of EUR 230 m for Green Infrastructure scenario.

Blackwater Estuary

United
Kingdom

Costs and benefits of maintaining flood defences with those of sea-level rise and the
coastal squeeze of intertidal wetlands. Benefits included fisheries production, carbon
sequestration and other environmental benefits. Costs included capital costs of
realignment, maintenance costs and opportunity costs of agricultural land. The study
shows that managed realignment can be cost-effective if non-marketed benefits are
taken into account, in particular for conservation and recreation (net present value of
£106m over 25 years or £ 192m over 100 years).

River Elbe floodplain
restoration

Germany

Restoration of nature through dike shifting, reducing the impact of agriculture and
constructing fish ladders. Benefit-cost ratios ranged from 2.5 to 4.1 depending on
scenarios. Recreation, flood protection and carbon benefits, which were not monetised,
would increase the value of benefits. Costs covered avoidance costs, engineering costs
and land opportunity costs.

Agro-ecosystem of
Sint-Truiden

Belgium

Actions to protect the village from soil erosion and mud floods, including through
grassed waterways, grassed buffer strips, retention ponds and conservation tillage in the
catchment area. The total costs of these measures were low (EUR 126/ha/20 years)
compared to repairing the damage caused by muddy floods in the study area and the
costs of cleaning up (EUR 54/ha/year) and all secondary benefits, including better
downstream water quality; lower downstream dredging costs; less psychological stress
for inhabitants and greater biodiversity.

Restoration of the
Skjern River
floodplain

Denmark

Restoration of the Skjern River floodplain in Denmark would cost US$44.2 million but
provide net present benefits of US$2.3 million in avoided water pumping (currently
used to prevent flooding) and US$84.6 million in resultant benefits. These include
hunting, fishing, recreational opportunities and biodiversity conservation.

River Gardon
downstream
restoration

France

Restoration of river used for recreation (walking, swimming, kayaking, fishing).
Valuation of use and non-use values. Costs included investments and functioning costs
linked to urban and industrial pollution, river artificialisation, agricultural pollution, etc.
The overall net present value of improvements is EUR 36m. The cost-benefit ratio is
1.9.

National Forest

United
Kingdom

Large regeneration area including some former landfill sites, quarries, other post-
industrial brownfield sites, in the context of a long-term project to create woodlands and
priority open habitats on 33 % of the National Forest land area. The study estimated
£178m of costs based on actual and predicted expenditure to achieve the objectives,
compared to £1623m of benefits, largely from recreation, with lower contributions
from carbon, biodiversity and aesthetic values in particular. Results indicate a net
present value of £ 1.44bn and a cost-benefit ratio of 9.1:1.

Hoge Kempen
National Park

Belgium

Natural assets contribute to job creation. In the densely populated province of Limburg
(BE), a local NGO convinced policy makers in 2006 with an economic argument (job
creation) to create Belgium’s first national park: Apart from protecting biodiversity, the
‘Hoge Kempen National Park’ created some 400 jobs and stimulated private investment
in tourism in this historically de-industrialised region. Tourists appreciate the recovering
nature in former coal mines for its particular landscape and biodiversity values.
(TEEBcase by Schops 2011).
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Table 2: Examples of costs and benefits from a selection of GI projects in Europe

(continued)

Project Location | Benefits

Ekostaden Malmso, Rainwater run-off rates decreased by half. The image of the area improved. Biodiversity

Augustenborg (urban | Sweden increased by 50 % (green roofs have attracted birds and insects and an open storm water

regeneration system provides a better environment for the local plants and wildlife). The impact on

initiative) the environment decreased by 20 %. Unemployment fell from 30 % to 6 %. The turnover
of tenancies decreased by 50 %.

Natural Economy United Human health/well-being, social, environmental, economic (e.g. direct gross value

North West (NENW) [ Kingdom |added (GVA) from the environment calculated at £2.6bn, supporting 109000 jobs in
environmental and related fields).

Kennet and Avon United Safeguarded habitats, better waste management, tourism, economic (direct and indirect

canal restoration Kingdom |employment totalling 150 to 210 full-time employment (FTE) jobs between 1997 and
2002). Total of 1198 to 1353 FTE jobs created and safeguarded.

Fishing Wales United Habitat improvements, population increase (e.g. increase of >2000 adult salmon and

Kingdom |trout each year), return on marketing investment of 20:1, forecasts of £10 million of

increased income, employment (minimum 75 additional FTE jobs), tourism (additional
£2.1 million per year).

Green roof-building | Basel, 23% of Basel’s flat roof area is now green (estimated in 2007 as 700000m2);

regulations Switzerland | endangered invertebrate species are protected; four giga watt hours savings per year

across Basel (first incentive programme) and 3.1/year (second programme); profits for
local businesses from sales of materials and supplies for the installation of green roofs;
energy savings for business owners; worldwide recognition of Basel for achievements.

Source: http://ec.europa.eu/environment/enveco/biodiversity/pdf/GI_DICE FinalReport.pdf, adapted.
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3. PART III: GREEN INFRASTRUCTURE AND EUROPEAN POLICIES

Table 3: EU-level GI policies and instruments

Policy area

EU policies and instruments
considered for Green
Infrastructure

Possible measures

EU 2020

EU 2020 Strategy

Innovation Union flagship initiative

Resource Efficiency flagship initiative
under EU 2020/Roadmap for a Resource-
Efficient Europe

Giving policy signal through COM

Detailed follow-up on contribution of
GI to eco-innovation

Detailed follow-up on contribution of
GI to resource efficiency (in
particular land and ecosystems)

Environment Strategy

Seventh EAP

Incorporating Green Infrastructure
into  integrated strategies and
planning with emphasis on health
benefits

Agricultural Policy CAP Pillar 1 — Greening measures incl. | Ecological focus areas, crop rotation,
cross-compliance maintenance and restoration of
permanent grassland and functional
agricultural landscapes etc.
CAP Pillar 2 — EAFRD funding Greening measures under Pillar 2
(agro-environmental measures)
CAP Pillar 2 — Training, advice, | Integration of Green Infrastructure
extension services, planning provisions | into education and training and the
— Farm Advisory System re-establishment of rural areas
Forestry Policy 1998 EU Forestry Strategy and | Integration of Green Infrastructure

forthcoming new EU Forest Strategy

into forestry planning and
management (defragmentation,
restoration of forests)

Biodiversity and Nature

EU 2020 Biodiversity Strategy

Birds Directive

Habitats Directive

Development and implementation of
all targets, in particular links to
actions 5, 6 and 7

Application of Article 3
Application of Article 10

Voluntary scheme for biodiversity and | Financing GI in EU overseas
ecosystem services (BEST) in EU | territories
overseas territories
LIFE+ Regulation Financing  Green  Infrastructure
projects
Water Policy Water Framework Directive/River Basin | Applying GI in river basin

Management Plans

Floods Directive

EU Drought Policy (Communication on
Water Scarcity and Droughts)

management

Better environmental options for
flood management

Using GI solutions for building up
resilience against droughts
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EU Water Blueprint

Natural water retention measures

Soil Policy Thematic Strategy for Soil Protection Soil-sealing guidelines
Proposal for a Directive establishing a | Integrated planning on soil issues
framework for protecting soil
Climate Change Policy | EU Strategy on Adaptation Guidance on GI for adaptation
2050 Low-Carbon Roadmap LULUCF
Cohesion Policy, | Regional Policy (Cohesion Policy) Including GI in the ERDF, CF and
including Territorial ESF priorities
Cohesion and

Innovative Financing

Technical Assistance for preparation of
Major Projects (Jaspers) and innovative
financing (Jessica, Jeremie etc.).

Macro-regional strategies: EU Strategy

Use of innovative funding for large
GI projects

Inclusion of GI into the programmes

for the Danube Region / EU Strategy for | and implementation of macro-

the Baltic Sea Region and forthcoming | regional strategies as well as the

macro-regional strategies cross-border,  transnational  and
interregional ~ programmes.  (e.g.
Alpine Convention)

Transport and Energy TEN-T and TEN-E Include measures to limit
fragmentation and improve
connectivity in TEN guidelines

EU White paper on transport IA Use GI for low-carbon transport
planning

Energy Policy Urban GI as an example of energy
efficiency in buildings

Connecting Europe Facility Integrate GI into implementation of
TENs

Impact Assessment, | Environmental Impact Assessment (EIA) | Implement revisions of the EIA

Damage Prevention and | Directives Directive

Remediation

Strategic ~ Environmental = Assessment | Guidelines on including biodiversity

(SEA) Directive and climate change in EIA and SEA

Environmental Liability Directive Assess GI as part of remediation

Spatial Planning European Spatial Development | Promote GI on all territorial levels

Perspective

ESPON 2013 Programme Promote GI as inter-territorial tool

EU 2020 Territorial Agenda Use GI for integrated spatial
planning

Urban Strategy Promote urban and peri-urban GI
solutions

Marine and Coastal | Marine Strategy Framework Directive Applying GI on the marine

Zones Policy environment

EU Maritime Spatial Planning Strategy Use GI for integrated spatial
planning on the seas
2002 Recommendation on Integrated | Use GI for delivering coastal

Coastal Zone Management (ICZM)
Fisheries Policy/the EMFF

ecosystem services

Including GI on seas into EMFF
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actions

Environment and Health | Environment and Health Action Plan | Use GI for health benefits in

2004-10 particular in urban areas

Research Research Policy/Horizon 2020, | Funding research projects related to
framework programme for research and | Green Infrastructure
innovation

External Cooperation EU external development cooperation Supporting Green Infrastructure-

based development solutions

Hazard Response Disaster risk reduction policy Using Copernicus products with
Green Infrastructure-relevant
information for non-rush mapping

Use GI for ecosystem-based risk
reduction

Source: http://ec.europa.eu/environment/nature/ecosystems/studies.htm#implementation, adapted.

In addition to the EU-level actions mentioned above, national, regional and local roles and
responsibilities for better deploying Green Infrastructure should be strengthened.

National authorities play a crucial role in developing the strategic context of and vision for
GI, depending on how competences are distributed within Member States. This could be done
by giving regional and local authorities clear guidance and direction on how to plan and
manage GI, using their own national planning policy framework to set out the need for
regional or local planning authorities to consider GI provision in local development planning
and policy. National authorities could also help gather and share regional information on GI,
particularly good practice with regard to designing, mapping, assessing, delivering, deploying
and integrating it into policy and planning.

The role of regional or local authorities in successfully deploying Green Infrastructure is also
crucial. In most European countries, these authorities are responsible for spatial planning
decisions. Different branches of administration would need to work together, such as
environmental, planning, agricultural and social departments and the treasury. Due to their
close links to the local public, stakeholders and developers, local authorities are well placed
to enhance communication, public participation and the involvement of stakeholders.
Regional or local authorities should be seen as the lead organisation to undertake detailed GI
(master) planning, including assessing GI assets, taking into account their location, threats,
constraints, priorities, opportunities and regional factors (geographic, environmental, social,
political, economic, etc.).

The establishment and maintenance of GI will not be possible without the full and engaged
commitment of stakeholders and resource holders, NGOs and interest groups within civil
society. They need to see the advantages GI can bring to their assets, resources and economic
activities, improving the quality of decision-making, fostering a sense of ownership and
raising awareness. Their early involvement in planning decisions can avoid conflicts and
delays later on in the process. Support for communication and capacity building will need to
be secured on all levels.

10
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Table 4: EU GI actions targeting different levels

EU actions
Levels targeted:

Inter-regional
Regional

Figure and text adapted from the Recommendations of the GI Working Group on
http://ec.europa.eu/environment/nature/ecosystems/index_en.htm.
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PART IV: GLOSSARY

Biodiversity is the variability among living organisms from all sources, including terrestrial, marine
and other aquatic ecosystems, and the ecological complexes of which they are part. It includes
diversity within species, between species and between ecosystems. Connecting biodiversity to
ecosystem functioning involves locating ecosystems in a multivariate space defined by dimensions
that describe different ways of relating organisms to one another Examples of these dimensions
include taxonomic (or species) diversity, phylogenetic (evolutionary) diversity, functional diversity
(variation in the degree of expression of multiple functional traits), interaction diversity
(characteristics of the (food web) network of linkages defined by biotic interactions) and landscape
diversity (the number, relative abundance and distribution of different habitat types within a
landscape).

Connectivity comprises two components, structural and functional connectivity. It expresses how
landscapes are configurated, allowing species to move. Structural connectivity, equal to habitat
continuity, is measured by analysing landscape structure, independent of any attributes of organisms.
This definition is often used in the context of metapopulation ecology. Functional connectivity is the
response of the organism to the landscape elements other than its habitats (i.e. the non-habitat matrix).
This definition is often used in the context of landscape ecology. A high degree of connectivity is
generally linked to low fragmentation.

An ecosystem is a dynamic complex of plant, animal and microorganism communities and their non-
living environment interacting as a functional unit. For practical purposes it is important to define the
spatial dimensions of the ecosystem in question. Ecosystems are often grouped in units that have
similar specific biotic and abiotic features.

Ecosystem-based approaches are strategies and measures that use nature’s multiple services (=
nature-based solutions) e.g. for climate change adaptation and mitigation. They are part of Green
Infrastructure, because they use biodiversity and ecosystem services as part of an overall adaptation
strategy to help people adapt to or mitigate the adverse effects of climate change — by conserving
carbon stocks and reducing emissions caused by ecosystem degradation and loss, or by enhancing
carbon stocks, thus increasing resilience and reducing vulnerability. Green Infrastructure adds
spatially planned, multi-purpose elements to these approaches®.

Ecological networks are a representation of the biotic interactions in an ecosystem, in which species
are connected by pairwise interactions. These interactions can be trophic or symbiotic. They include
areas covered by a wide range of conservation measures, from a single ecoduct to intercontinental
interconnected networks of protected and non-protected areas. They usually aim to maintain the
functioning of ecosystems to facilitate the conservation of species and habitats and promote the
sustainable use of natural resources to reduce the impacts of human activities on biodiversity and/or
increase the biodiversity value of managed landscapes. They would have to be coherent and resilient
to be functional parts of green infrastructure, which encompasses ecological networks but goes
further due to the multi-purpose function additional to biodiversity conservation that ecological
networks are designed for, and to the inclusion of urban elements that are not part of ecological
networks. Each Green Infrastructure element should play a role in the network but that does not mean
they are all physically connected to each other.

Ecosystem services are the benefits that people obtain from ecosystems, or their direct and indirect
contributions to human well-being. These include provisioning services such as food and water;
regulating services such as flood and disease control; cultural services such as spiritual, recreational
and cultural benefits. Since people do not directly use supporting services such as of nutrient cycling,
they do not obtain benefits from them and they may not strictly be part of ecosystem services.

A habitat is the place or type of site where an organism or population naturally occurs.

2

http://ec.europa.eu/environment/nature/ecosystems/studies.htm#assess.
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Natura 2000 is the centrepiece of EU nature and biodiversity policy. It is an EU-wide network of
nature protection areas established under the 1992 Habitats Directive, incorporating areas designated
under the 1979 Birds Directive. The aim of the network is to ensure the long-term survival of
Europe’s most valuable and threatened species and habitats. It is not a system of strict nature reserves
where all human activities are excluded. Whereas the network will certainly include nature reserves,
most of the land is likely to continue to be privately owned and the emphasis will be on ensuring that
future management is ecologically and economically sustainable. The network also fulfils a
Community obligation under the UN Convention on Biological Diversity.

Natural capital is the extension of the economic notion of capital (manufactured means of
production) to environmental goods and services. Natural capital is the stock of natural ecosystems
that yields a flow of valuable ecosystem goods or services into the future.

Resilience describes the ability of an ecosystem to return to its original state after being disturbed.
References:

Millenium Ecosystem Assessment (2005) http://www.unep.org/maweb/en/index.aspx
MAES Working Group glossary http://biodiversity.europa.eu/ecosystem-assessments/european-level
CBD Technical series No 23 http://www.cbd.int/ts/

Glossary of the EEA Technical Report No 4/2009 on SEBI
http://www.eea.europa.eu/highlights/publications/progress-towards-the-european-2010-biodiversity-
target/.

Ad hoc group on Biodiversity and Climate Change
http://ec.europa.eu/environment/nature/climatechange/index_en.htm

Wikipedia http://en.wikipedia.org/
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