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Executive Summary

G

reen infrastructure (GI) constitutes the strategically planned network of green (land) and blue
(water) spaces in natural/semi-natural, rural and urban settings. The term GI is a description of
the collective value of these spaces with other environmental features designed to deliver a wide
range of ecosystem services such as environmental and social benefits, as well as climate change
adaptation and mitigation.
The multi-functional and multi-scale nature of GI is considered at EU level as a potential way of
contributing towards curbing trends in biodiversity loss and associated degradation of ecosystem
services and reaching the goals of the EU Biodiversity Strategy to 2020. This perception is substantiated
at an international level through the global United Nations Aichi Targets adopted under the Convention
on Biological Diversity; these integrate the GI concept through the reduction of the loss of habitats and
their degradation, protected areas and their integration into wider landscapes and seascapes, and the
15% target of the restoration of degraded ecosystems.
GI provides multiple ecological, social, health and economic benefits through nature-based solutions
which may be less expensive than investing in grey infrastructure to tackle environmental challenges
such as climate change, whilst at the same time supporting aspects of environmental protection. GI
needs to be developed taking into account both natural and social aspects so as to integrate the views of
local communities and other stakeholders. Various national policies and strategic documents, such as
the National Environment Policy (NEP), Malta’s National Biodiversity Strategy and Action Plan (NBSAP)
and the Strategic Plan for the Environment and Development (SPED) call for such nature-based
solutions whilst making provisions for measures that cover particular elements of GI, such as protected
areas, soil erosion control and promotion of safe and healthy areas.
In the national scenario, several on-going GI projects are aimed at expanding the green open spaces,
reducing carbon and water footprint, collecting data, testing prototype infrastructure and disseminating
information. Various opportunities for collection and evaluation of spatial data in more detail are
available to support the development and assessment of existing GI assets and also to explore areas that
may benefit from additional elements or green infrastructure expansion. Such initiatives are supported
by EU funds for the multiannual financing framework 2014 to 2020 which enables the provision of
financial assistance to carry out GI-related projects. Successful case studies of GI projects inspire
additional actors and sectors in pursuing green investments in the economy and help explore further
the relationship of the various GI assets on the basis of appropriate indicators in order to design and
develop functional GI, while taking in consideration unsustainable practices such as overuse of
pesticides and propagation of Invasive Alien Species (IAS).
On the basis of this scenario, this document aims to provide a concise and informative account of the
concept of GI. It is intended to help promote and motivate additional initiatives at various levels to
integrate the consideration of GI and thereby help reap multiple benefits, whilst maintaining initiatives
in line with relevant and applicable national environmental and spatial planning laws.
The document also identifies relevant stakeholders, including the main governmental entities involved
in view of its crosscutting nature. Amongst the main stakeholders, the Environment and Resources
Authority (ERA) addresses issues related to biodiversity (including protected areas and species),
ecosystem services and invasive alien species, whereas the Planning Authority (PA) focuses on spatial
planning and infrastructural developments. Other national authorities which contribute to the
implementation of the GI concept include the Malta Competition and Consumer Affairs Authority
(MCCAA) which leads on standardisation projects and PARKS which is mainly responsible for the
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maintenance of public green open spaces in various localities. The remits and responsibilities of the
various aspects of GI needs to be attributed amongst the main stakeholders, whilst the lead entity to
consolidate national efforts and ensure national, EU and international targets on GI development and
implementation are met in a timely manner needs to be identified.
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Introduction

G

reen Infrastructure (GI) is defined by the European Commission as strategically planned
network of natural and semi-natural areas managed to deliver wide range of ecosystem
services in rural and urban settings. Whilst still a relatively new concept in Malta,
appropriate planning and implementation of GI would ensure a holistic framework for resource
planning and conservation that provides multiple ecological, social, health and economic benefits.
Furthermore GI can potentially minimise biodiversity loss by enhancing the ecological coherence
of Natura 2000 and restraining habitat fragmentation.
The purpose of this document is to provide a concise and informative account of the concept of
GI. It is intended to help promote and motivate additional initiatives at various levels to integrate
the consideration of green infrastructure and thereby help reap multiple benefits, whilst
maintaining initiatives in line with relevant and applicable national environmental and spatial
planning laws.
This document consists of 8 chapters which describe a different aspect of the GI concept relevant
for Malta. Chapter 1 provides the policy background at EU and international levels and describes
how GI emerged as a priority for biodiversity and ecosystem services conservation. Chapter 2
explores, on the basis of a literature review, what constitutes GI and what benefits and functions
may be generated by maintaining existing GI and by deploying new ones. Chapter 3 provides an
overview of national policies currently promoting GI implementation in Malta, while Chapter 4
attempts to take a preliminary stock of existing GI in the country, noting that further work is
required in this regard. The EU funding instruments that include GI as an eligible priority for
investment are reviewed in Chapter 5. Finally, a number of case examples of GI-related initiatives
and projects of a local, national or transboundary nature are described in Chapter 6.
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I. The EU Mandate for Green Infrastructure

O

ne of the current pressing issues on the European Union environmental agenda is
reversing trends in the loss of biodiversity and associated degradation of ecosystem
services. Such loss is driven by direct and indirect drivers of change. Examples of direct
drivers include changes in land use and land cover, pollution, overexploitation of biological and
natural resources, invasive alien species and climate change. Indirect drivers are essentially
related to demographic, economic, socio-political and cultural factors, such as trade, governance
aspects and production and consumer choices. 1
The loss of biodiversity has adverse implications for reaching sustainable development goals.
This is because biodiversity drives the functioning of ecosystems, which in turn, when diverse
and healthy, provide multiple ecosystem services. These life-supporting services are the
benefits we derive from nature. They are categorised into provisioning, regulating, cultural and
supporting services (Figure 1, overleaf).2 Indeed, our quality of life and health depends on the
everyday supply of services, such as the provision of food, raw materials, freshwater, clean air,
natural areas for recreation and for cultural enrichment, as well as the control of natural
processes, such as climate, water and disease regulation, pollination and the maintenance of soil
fertility. Some of these services are taken for granted and treated as free commodities, resulting
in lack of appropriate valuation.
Loss of biodiversity is one of the environmental challenges we face in this day and age; other
key challenges are food security, water and air quality, natural resource scarcity, climate change
adaptation and mitigation, disasters (such as floods and storm surges) and health issues, which
may be tied with environmental conditions.3 Nature-based solutions (NBS) - by using natural
processes provided by ecosystems or via green infrastructure - may offer sustainable and costeffective ways of addressing certain challenges as opposed to turning to just grey infrastructure
and conventional solutions to environmental problems. Grey infrastructure on its own may
further result in increased urbanisation, urban sprawl, environmental degradation and habitat
loss and fragmentation.4
Land use conversion intensification is one of the main direct drivers of loss of natural capital
due to land uptake and other related impacts, such as land/soil sealing by impermeable artificial
surfaces. The latter creates additional problems, such as increased stormwater runoff and
potential for flooding. The maintenance and enhancement of existing elements of green
infrastructure and well-planned deployment of new ones in strategic areas can address problems
associated with land use conversion.5

1 Ecosystems and Human Well-being: Biodiversity Synthesis. Millennium Ecosystem Assessment, 2005.
2 As per Millennium Ecosystem Assessment, 2005, and also TEEB - http://www.teebweb.org/resources/ecosystem-services/
3 Connecting global priorities: biodiversity and human health: a state of knowledge review. World Health Organisation and Secretariat
of the Convention on Biological Diversity, 2015.
4 See for instance Exploring nature-based solutions - The role of green infrastructure in mitigating the impacts of weather- and climate
change-related natural hazards. EEA, 2015.
5 See for instance: Blue aspects of green infrastructure. Wagner et al. 2013.

8

Investing in the Multi-functionality of Green Infrastructure (GI)
– An Information Document to support GI Thinking in Malta

Provisioning Services
(goods, materials and resources
obtained from ecosystems)

Provision of food from
agroecosystems and
natural ecosystems
including marine
organisms (e.g. cultivated
crops, wild plants and
their outputs e.g.
capers,olive oil, julep;
culinery herbs, reared
animals, wild animals and
their outputs e.g. roe,
honey, shellfish)
Provisions of water for
drinking and non-drinking
purposes
Provision of ornamental
sources e.g. for horticulture
and flower trade
Provision of raw materials
for construction, fuel,
fibres, fodder, plant oils
and other materials for the
manufacture of goods
Provision of genetic
resources & biochemicals
for pharmaceutical,
cosmetic & food industries
& plant and animal
breeding

Regulating Services
(the services ecosystems provide
by acting as regulators that control
natural processes)

Air quality regulation by
trees and other vegetation
by releasing oxygen and by
removing pollutants
Climate regulation by
woodlands, wetlands and
seagrass meadows through
storing and sequestering
greenhouse gases
Mediation of waste and
other nuisances (such as
noise and visual impacts)
Temperature regulation by
trees and other vegetation
in urban environments
Moderation of extreme
events and waterflows e.g.
storms, landslides and
floods
Erosion prevention and
maintenance of soil fertility

Cultural Services
(non-material benefits derived
from nature and ecosystems)

Physical use of land and
seasacapes in different
environmental settings for
outdoor recreational
activities, for exercise or
general relaxation

Aesthetic, education and
scientific values, including
using nature as a source of
inspiration for art and
culture

Spiritual, religious and
emblematic values,
including existence and
bequest values of
biodiversity

Pollination and seed
dispersal
Pest and disease control

Supporting Services
(underlying processes that drive the production of the other services)
Nutrient and water cycling
Provision of habitats for species
Maintenance of genetic diversity

Figure 1 – Types of Ecosystem Services
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(Source: Adapted from TEEB)

The Commission and Member States of the European Union, including Malta, adopted, in March
2010, an EU biodiversity headline target. This calls for [h]alting the loss of biodiversity and the
degradation of ecosystem services in the EU by 2020, and restoring them in so far as feasible, while
stepping up the EU contribution to averting global biodiversity loss. 6 This target is accompanied by
the Communication on Our life insurance, our natural capital: an EU biodiversity strategy
to 2020 – COM (2011) 244 – which was published in May 2011.7 The EU Strategy encompasses
six targets and twenty actions, which are intended to reduce the key pressures on biodiversity, to
help mainstream biodiversity goals into EU agriculture, forest and fisheries policies as well as to
contribute towards combating global biodiversity loss. The EU 2020 biodiversity strategy
responds inter alia to the mandates set out by the UN Convention on Biological Diversity and
its Global Strategic Plan for Biodiversity 2011-2020.8
The main cornerstone of conserving key species and habitats and natural heritage across the EU
is the Natura 2000 Ecological Network of special areas of conservation (SACs) and special
protection areas (SPAs), under the framework of the EC Habitats Directive and the Birds
Directive, respectively.9,10 Biodiversity however also needs to be safeguarded at the landscape
level to maintain healthy ecosystems and to ensure the continued delivery of ecosystem goods
and services. In fact, the Habitats Directive (Article 10) requires Member States to improve the
ecological connectivity of protected areas and to apply measures also in the wider countryside,
such as the integration of the management of landscape features in land-use and development
policies.
The EU Biodiversity Strategy to 2020 takes this broader ecosystem-based approach towards
conservation and management via Target 2. The latter states: By 2020, ecosystems and their
services are maintained and enhanced by establishing green infrastructure and restoring at least
15% of degraded ecosystems. Target 2 is accompanied by various actions, which include Action
6b. The latter action calls on the Commission to develop a Green Infrastructure Strategy. The
purpose is … to promote the deployment of green infrastructure in the EU in urban and rural areas,
including through incentives to encourage up-front investments in green infrastructure projects and
the maintenance of ecosystem services, for example through better targeted use of EU funding
streams and Public Private Partnerships.
There are links of GI with other targets and actions of the EU Biodiversity Strategy to 2020 as well
as the Global Aichi Targets adopted under the framework of the UN Convention on Biological
Diversity. In the latter case the links are vis-à-vis the reduction of the loss of habitats and their
degradation (Aichi Target 5), protected areas and their integration into wider landscapes and
seascapes (Aichi Target 11) and the 15% target of the restoration of degraded ecosystems (Aichi
Target 15).11
6 Biodiversity: Post-2010 EU and global vision and targets and international ABS regime. European Council Conclusions 15 March
2010.
7 Communication from the Commission: Our life insurance, our natural capital: an EU biodiversity strategy to 2020. European
Commission, 2011.
8 Strategic Plan for Biodiversity 2011-2020 and the Aichi Biodiversity Targets. Annexed to COP 10 Decision X/2.
9 Council Directive 92/43/EEC of 21 May 1992 on the conservation of natural habitats and of wild fauna and flora.
10 Directive 2009/147/EC of the European Parliament and of the Council of 30 November 2009 on the conservation of wild birds.
11 More information is available at the following link: https://www.cbd.int/sp/targets/
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The Commission’s Report on the Mid-Term Review of the EU Biodiversity Strategy to 2020
– COM/2015/478, which presents the findings of the stock tacking exercise on progress to
implement the strategy, draws attention to the need to step up efforts in order to advance
achievement of the EU targets. With respect to the afore-mentioned Target 2, the report inter alia
mentions the need for the development and implementation of national and regional frameworks
to promote restoration and green infrastructure such as by integrating GI into national and subnational planning frameworks.12
The EU Roadmap towards a Resource Efficient Europe recognises that investment in green
infrastructure would be an important step towards not only protecting natural capital, but also
towards smart, sustainable and inclusive growth and thus contributing to the EU 2020 Strategy.
13,14 Responding to the mandates of the EU Biodiversity Strategy and the Resource Efficiency
Roadmap, in May 2013, the Commission adopted a Communication on Green Infrastructure (GI)
– Enhancing Europe's Natural Capital – COM (2013) 249.15 The Communication foresees a
series of actions, which provide an enabling framework combining policy signals via which GI can
be promoted. Actions will look at how to improve the knowledge base, research and innovation
on GI, at improving the access to finance to boost implementation of GI, and at exploring
possibilities of launching a Trans-European Network on GI.
Information on the main benefits of GI, costs and benefits, and a number of best practice examples
in Member States shall be made available through EU information sharing mechanisms. Progress
of developing GI is foreseen to be reviewed by the Commission by the end of 2017. The European
Commission also launched a number of studies on various aspects of Green Infrastructure. 16, 17, 18,
19

12 Report from the Commission to the European Parliament and the Council on the Mid-Term Review of the EU Biodiversity Strategy to
2020. European Commission, 2015.
13 Communication from the Commission: Europe 2020 - A strategy for smart, sustainable and inclusive growth. European Commission,
2010.
14 Communication from the Commission: Roadmap to a Resource Efficient Europe. European Commission, 2011.
15 Communication from the Commission: Green Infrastructure (GI) – Enhancing Europe’s natural capital. European Commission,
2013.
16 Green Infrastructure Implementation and Efficiency. Mazza et al., 2011.
17 Costs, benefits and climate proofing of natural water retention measures. Stella Consulting, 2012.
18 Assessment of the potential of ecosystem-based approaches to climate change adaptation and mitigation in Europe. Ecologie,
Environmental Change Institute and Oxford University Centre for the Environment.
19 Design, Implementation and Cost Elements of Green Infrastructure Projects. Naumann et al., 2011.
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II. What Is Green Infrastructure and What Are Its Documented
Benefits?

T

he definition of Green Infrastructure (GI) in the Communication on Green Infrastructure
- COM (2013) 249 is: 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, GI is present in rural
and urban settings.
The concept of GI concerns the connectivity of ecosystems and builds on the recognition that
healthy and resilient ecosystems and their services form the basis for the functioning of the
economy and human welfare. GI, whilst building on existing instruments, takes a broader and
holistic approach to manage natural capital by ensuring ecosystem resilience and the continued
provision of ecosystem services not just within protected areas but also in the wider landscape
for the social and economic benefit of communities. It does this by enhancing a spatial area’s
ability to deliver multiple ecosystem services by promoting multi-functionality.
Understanding the components of GI and related benefits is essential to help integrate it in
decision-making processes and spatial planning as well as for motivating investments to mobilise
the deployment of new elements of GI while maintaining or enhancing existing elements of GI.
Key principles of GI are connectivity, multi-functionality and smart conservation, amongst
others (Figure 2). 20, 21

Integrated spatial planning
Strengthening the
resilience of ecosystems
and the delivery of
ecosystem goods and
services

Spatial, structural and
functional
interconnectivity through
networks of high quality
green features and spaces
at the urban and landscape
scales

Promoting multifunctionality of the same
spatial area

Principles of
Green
Infrastructure

Smart conservation
through adaptation and
retrofitting

20 Green infrastructure and territorial cohesion - The concept of green infrastructure and its integration into policies using monitoring
systems. EEA, 2011.
21 “Multi-functionality” is the ability to provide several functions and benefits on the same spatial area (EEA, 2014).
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Figure 2 – Principles of GI22

The EU network Natura 2000 is considered to be the “backbone” of the EU’s GI by delivering many
ecosystem services and acting as a reservoir for biodiversity. GI encompasses natural and
restored areas, as well as man-made structures that together function as a strategic network that
improves ecosystem functionality, resilience and facilitates/strengthens the delivery of multiple
ecosystem services. The components or individual assets that make up GI are illustrated in
Figure 3. The roles of each component are also highly interdependent (e.g. ecological networks
composed of core areas, corridors and buffer zones).

Figure 3 – Diagrammatic representation of examples of components of GI
(Source: ERA)

A review of GI initiatives in Member States has revealed that initiatives may be more or less
classified into the following seven themes:






Ecological networks for biodiversity, connectivity and ecological coherence;
Multifunctional use of farmland and forests;
Multifunctional use of coastal areas;
Freshwater and wetlands management and restoration;
Urban green infrastructure;

22 “Structural interconnectivity” is in terms of landscape features, while “functional interconnectivity” deals with aspects of species
behavioural and ecological processes across the landscape.
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Grey infrastructure mitigation; and
Green infrastructure mapping for planning.23

GI is not just about green space; it applies both to terrestrial and aquatic systems and in fact
incorporates also Blue Infrastructure. Examples of components of green infrastructure (shown in
green) and blue infrastructure (shown in blue) are mentioned in Figure 4.

Urban elements - parks,
gardens, vegetated
institutional grounds, amenity
green space, green walls &
roofs, tree verges, allotments,
churchyards, cemetries, green
vertical towers, urban green
links, rain gardens, permeable
surfaces & bioswales

Terrestrial and marine
protected areas and other
designations as core naturerich areas

Multifunctional zones where
compatible land uses maintain
or restore healthy functioning
ecosystems (e.g. sustainable
agricultural land; sustainable
urban drainage schemes; natural
flood management)

Sustainably managed buffer
zones including greenways of
undeveloped land and green
belts surrounding or within a
town

Other healthy ecosystems
and areas of high nature
value outside of protected
areas

Strategically restored
habitats with specific species
or functions in mind

Natural and rural landscape
features as ecological/wildlife
corridors (linear, stepping
stone & landscape corridors
including rubble walls,
wetlands and watercourses)

Figure 4 – Components/Assets of Green Infrastructure and Blue Infrastructure

23 Green Infrastructure Implementation and Efficiency. Mazza et al., 2011.
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GI includes both existing and new components that help to connect the urban environment to
wider countryside. All elements of green and blue spaces and connections, which can operate at
different scales, not only create attractive places, but can also provide important services,
functions and natural solutions to generate multiple benefits on the basis of multi-functionality
as well as structural and functional interconnectivity. The multifunctional role of individual
elements (assets) of GI can be illustrated by looking for example at the functioning of green walls,
green roofs, and rain gardens as explained in the following paragraphs.
A green wall is created by having plants grow on, or against, a vertical surface of a building (can
be indoor or outdoor) without necessarily rooting in soil at ground level. This is because growth
can also be achieved off the ground example by rooting in small planter boxes, as hydroponic
systems, using other growth or just rooting media. A green wall can be incorporated either in a
new building construction or retrofitted into an existing building. The use of suitable native
species in green walls is advocated as well as conformance with national legislation and with the
EU Regulation 1143/2014 on the prevention and management of the introduction and spread of
invasive alien species (and implementing acts thereto). 24 This is of essence in order to prevent
and not use alien species identified as invasive or potentially so. A combination of materials may
be used to provide structural support for the plants to grow to form either a green façade or a
living wall.
In a green façade support to climbing plant species may be provided via the use of light weight
stainless steel ropes, rods and wire mesh, which may be used by architects to achieve purposebuilt designs that suit building structures. Plants may then either grow up the structure or can
also cascade down. Locally we may be more familiar with green façades of residential buildings
where climbers rooted in the ground are trained to grow on a support, such as a wooden trellis
attached to the wall.
In contrast, living walls use modular units that are planted. Modular units may comprise for
example, sphagnum units, substrate filled metallic cages, gabions, and preformed plastic modules.
In sphagnum units, planting is done directly, while a medium (organic or inorganic) is required
in the others. The units may be either pre-grown in a greenhouse prior to installation or, planted
on site, once installed.25 In terms of water maintenance, a green wall can be either rainwater
sustained or be manually or automatically irrigated. In other countries, green walls have been
used in hospitals, car parks, schools, office buildings, and shopping centres to mention a few. The
benefits of green walls are aesthetic improvement of a building’s intrusive appearance, energy
efficiency by providing an additional layer of thermal insulation (which also contributes to noise
reduction for the building’s occupants), protection against harsh weather, provision of a habitat
for urban biodiversity, and improvement of urban air quality through filtering of pollutants as
well as climate mitigation.
A green roof consists of a roof with plants growing either entirely or partly on its surface.
Although green roofs are not a new concept, technological advances have resulted in the creation
of modern green roof systems, which vary in type from:

24 http://ec.europa.eu/environment/nature/invasivealien/index_en.htm
25 http://www.staffs.ac.uk/research/greenwall/type/
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low cost extensive systems (such as sedum mat systems and substrate-based which are
seeded and intended to be self-sustaining),
to moderate systems (in simple intensive) and
to high-cost intensive roof garden systems (these have a deep growing medium which when
combined with extra loading structures and irrigation can support shrubs and trees).

As afore-mentioned, the use of native species in green roofs is also advocated as well as
conformance with national and EU regulations preventing the use of invasive alien species. While
intensive types of green roofs are accessible, the extensive types are designed only for access
associated with maintenance. The vegetated surface provides the following benefits: air quality
improvement by filtering pollutants, potential refuge for urban biodiversity depending on
whether design addresses species needs, thermal insulation contributing to energy conservation
(and protection from sunlight and temperature fluctuations), sound insulation, a degree of
retention, attenuation and treatment of rainwater (dependent on depth of growing medium and
plant species), evapotranspiration (dependent also on soil water availability), curbing the urban
heat island effect, and provision of green space for enjoyment by occupants of the building. 26
Another environmental benefit is that certain materials that may be used in the construction of
green roofs are made from recycled materials (e.g. membranes and drainage mats, and also
growing media). There are various considerations to be made when planning green roofs such as:
urban design, the building structure, waterproofing and insulation, growth medium, species
choice, drainage and irrigation, fire prevention, maintenance and cost.27 An EU funded project
that is testing the concept of green roofs in a Maltese setting is reviewed in this document in
Chapter 6.
Rain gardens (Figure 5, overleaf) act as a type of Sustainable Drainage System by helping the
natural draining of rainwater runoff from impervious areas in urban settings that are prone to
occasional localised temporary flooding, such as during heavy rainfall. In its simplest form, a rain
garden comprises the planting of flood-resistant vegetation in free draining soil over a shallow
depression (be it a planter, container, raised bed or a natural depression in the ground) that can
receive rainwater from a downpipe and then overflow in a nearby receiving well or the gutter of
the roadway. The purpose is to reduce the amount of rainwater/stormwater (e.g. building runoff,
paved area runoff and street runoff) via the take up by the vegetation and evapotranspiration.
Any excess water is redirected to existing drains either through an overflow pipe or an outflow
pipe to a conventional drain.
The location of a rain garden can vary from being adjacent to a building downpipe that drains
rainwater, to street paved areas where water needs to be redirected. Hence a rain garden can be
created even in places without gardens. Other benefits are filtering and cleaning runoff, and
helping to mitigate periods of drought by increasing the amount of water that enters the soil
thereby relying less on irrigation. Rain gardens can also be combined with schemes to harvest
rainwater. Various considerations need to be made when planning and constructing a rain garden
to ensure that local conditions are favourable (e.g. size, shape, location, vegetation choice, soil
type, etc.).28

26 More information may be found on the website of the European Federation of Green Roof Associations - http://www.efbgreenroof.eu/
27 See for instance: Green Roofs: their existing status and potential for conserving biodiversity in urban areas. English Nature Report
498.
28 Rain Garden Guide. Bray et al., 2012.
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Figure 5 – Schematic diagram of a rain garden – the planter-type
(Source: ERA)

Various potential assets at different spatial scales can serve as a means of maximising or
delivering green infrastructure. Indeed GI can be applied at five broad categories of spatial
scales (adapted from EEA, 2011):








Building level – GI in building design - green vegetated and living roofs, green walls, rain
gardens;
Street level - GI in street design – street trees to create shelter, visual interest and as traffic
slowing measures, mitigation of traffic disturbance in village cores, making streets
pedestrian friendly, providing non-vehicle routes to encourage walking and cycling as well
as helping to clean air at street level by acting as pollution filters in street canyons where
high buildings lining streets can prevent air pollution from dissipating;29 bioswales (Figure
6) as linear vegetated drainage channels (e.g. along streets, parking lots) that help to convey
stormwater from one place to another, function by slowing stormwater and helping with
infiltration and filtration of surface water; permeable pavements (e.g. pervious concrete,
porous asphalt, and permeable interlocking pavers), and planter (walled) boxes as a
streetscaping element to help collect and absorb runoff from sidewalks;
Local/neighbourhood/village level – private gardens, public gardens, cemeteries and burial
grounds, green open spaces, playground areas, school grounds, allotments, local designated
areas, “eco-towns” that fully integrate GI assets as a central concept in town planning and
management30;
City/district/strategic level – business settings, landfills, former mineral extraction sites,
derelict land; and
National level – countryside, agricultural land, ecosystems, green enclaves, valley
watercourses, designated areas, shorelines, road networks.

When individual components or assets are connected they create a Green Network. Such
features only qualify as GI if they are of high quality, form part of an interconnected network and
are capable of delivering multiple services and not simply green space.31 When creating green
open spaces, another consideration is the use of complex and diverse native plant species
assemblages since these can then facilitate more diverse insect and animal species in the city as
they depend on different plant species. Moreover it is important to bear in mind that certain GI
elements are more effective than others depending on the intended goals. It is evident that the
deployment of green (and blue) infrastructure requires careful planning, design and
management as well as keeping in line with relevant national environmental and spatial
planning laws.

29 Effectiveness of Green Infrastructure for Improvement of Air Quality in Urban Street Canyons. Pugh et al., 2012.
30 See for instance: http://www.futurecommunities.net/files/images/1_3_Beyond_Eco-towns.pdf
31 Green infrastructure and territorial cohesion - The concept of green infrastructure and its integration into policies using monitoring
systems. EEA, 2011.
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Figure 6 – Principles behind the functioning of a bioswale
(Source: ERA)
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Green Infrastructure, through the protection and enhancement of natural processes, may provide
multiple ecological, social, health and economic benefits (Figure 7, overleaf).32 GI may offer
nature-based solutions, which may be less expensive than having to build grey infrastructure to
tackle environmental challenges, such as climate change, whilst at the same time supporting
elements of biodiversity.
From a biodiversity point of view, GI enables shifts in range of wild species and natural habitats
in a climate change context (although the unwanted potential role of the GI in the spread of
invasive alien species would also need to be considered and monitored in order to undertake any
timely remedial action as deemed required).33 GI is also a means of integrating the Natura 2000
Network into the wider landscape thereby ensuring ecological coherence for natural habitats.
GI in villages, towns and cities provides health benefits (physical, psychological and emotional)
such as clean air through filtration of pollutants, shade of tree cover that is needed to curb the
urban island effect, well-being enhancement through more appealing, interesting and distinctive
places to live in, as well as creating green settings for cultural events, recreation, leisure and
exercise. GI as living systems within the urban landscape can help reconnect people and nature
by supporting urban biodiversity and by promoting human well-being enhancement. GI can
contribute towards an area’s locally distinctive character as well as provide opportunities for
walking and cycling.
GI can also act as a catalyst for economic growth by attracting more businesses and consumers
to greener settings due to improved urban environmental quality and visual attractiveness and
overall by helping to attract greater investment and regional development.34 GI components are
critical for sustainable growth and social goals. Other documented benefits are increasing land
property values due to proximity to green space, having green spaces near work places that
increase work productivity due to associated mental and health benefits, tourism attractiveness,
energy performance of buildings (to reduce GHG emissions from this sector; reducing costs in
bills such as for heating and air conditioning) and in creating high and low skilled jobs in various
fields.
In view of all benefits and multi-functionalities that GI provides, it is essential to assess risks and
possibly eliminate barriers for successful implementation and management, as well as to
overcome any challenges that may occur35. One of the burdens related to infrastructural projects
is their high cost. Furthermore, GI projects often require technical assistance to facilitate analysis
of available funds and their effective use. Consequently, developers often find GI overcomplicated
and expensive which undermines the potential for cost savings in a long term. Administrative
structures and effective governance promoting public-private partnerships could ensure
available finances are appropriately utilised in order to provide sufficient resource supply.

Green infrastructure and territorial cohesion - The concept of green infrastructure and its integration into policies using monitoring
systems. EEA, 2011.
33 The counter argument provided by EEA 2011 is that GI strengthens ecosystem resistance and resilience to IAS intrusion.
34 Green Infrastructure’s contribution to economic growth: a review A Final Report for Defra and Natural England. EFTEC, 2013.
35 What is green infrastructure?. EEA, 2017
32
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Lack of statistical figures on benefits to convince decision makers of the opportunities for
investing in GI, makes the mobilisation of such projects seem uncertain and unfeasible36.
Encouraging research facilities, private and public entities to dedicate efforts to studying GI
related topics and providing comprehensive data and solid evidence for decision makers is
essential in order to substantiate the benefits of adopting GI and capitalise on the opportunities
this concept presents.
Some scholars warn that poorly planned green and blue infrastructures may create unexpected,
undesirable, side-effects for human health. Potential concerns are associated with increase of
infectious pathogens carried via rodents, ticks and mosquitoes, as well as increased pollen
allergens37. Furthermore, the overuse of particular pesticide in green areas has potential risks
related to soil, air and water pollution as well as adverse effects on human health when the degree
of exposure exceeds the levels considered to be safe. Environmental contamination can also occur
during and after application of pesticides, when cleaning equipment, or through the uncontrolled
illegal disposal of pesticides or of their containers38. To minimise possibilities of contamination,
pesticide users should avoid the application of such substances to GI or use them carefully,
following the Guidance Document on Integrated Pest Management in the Maltese Islands39.
Although GI gives a lot of opportunities for greening urban spaces and creation of habitats for
flora and fauna, introduction of invasive alien species (IAS) accidentally or deliberately poses an
important risk. IAS present a major threat to the native species as they compete for resources and
often have advantages, especially in closed island ecosystems, such as Malta40. In order to ensure
that no IAS are spread in the environment, GI planners and developers are guided by the
Commission Implementing Regulation (EU) 2016/1141of 13 July 201641, which provides a set of
measures to be taken across the EU Member States in relation to invasive alien species included
on a list of Invasive Alien Species of Union concern 42.
Additional benefit of using native to the environment plants in GI projects is the reduced need for
irrigation. Propagation of local species generally contributes to a decreased demand for potable
and recycled water as well as energy consumption and CO2 emissions associated with treatment
and delivery of the water43.
Whilst GI implementation offers an opportunity for creation of green jobs, capacity building and
a long term investment in sustainable growth and human resources, prevention of dissemination
of environmentally unsustainable practices such as spread of IAS, overuse of pesticides and
other scarce resources such as fresh water is deemed imperative. The use of native for the
environment plants, efficient irrigation techniques and plans for sensible use of pesticides should
be prioritised during the planning phase of GI projects.

36

What is green infrastructure and why is it important? .EEA, 2015

http://www.tandfonline.com/doi/full/10.3402/iee.v5.30082
http://ec.europa.eu/environment/archives/ppps/pdf/pesticides_en.pdf
39 Guidance Document on Integrated Pest Management in the Maltese Islands
40 http://ec.europa.eu/environment/nature/invasivealien/index_en.htm
41 http://eur-lex.europa.eu/legal-content/EN/TXT/HTML/?uri=CELEX:32016R1141&from=EN
42 http://ec.europa.eu/environment/nature/invasivealien/list/index_en.htm
43 https://www.epa.gov/sites/production/files/2015-10/documents/council_watershed_health_gi_report.pdf
37
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Biodiversity &
Environmental
Benefits
•Improve
ecosystem
functioning and
delivery of
services;
•Enhance habitats
and corridors for
wildlife by
reconnecting
fragmented
areas;
•Provision of clean
water and air;
•Promote
healthier
biological
processes such as
pollination;
•Preventing soil
erosion and
mitigating soil
sealing;
•Rainwater
retention;
• Increasing
landscape
permeability;
•Improving land
quality via
mitigation of land
uptake.

Social & Health
Benefits
• Healthy living
and mental wellbeing;
•Childhood
development;
•Urban
regeneration more attractive
and greener
villages and
towns;
• Local distinctives
and placemaking;
• Enhanced places
for recreation,
leisure and
exercise fostering
better quality of
life;
•Social cohesion
and sense of
community;
•Workplace
productivity;
•Societal link with
nature and
biodiversity;
•Provision of
green open space.

Economic
Benefits
• Smart and green
growth;
•Job creation;
•Resource
efficiency;
•Green
businesses;
•Diversification of
local economy;
•Land property
values and retail
sales;
•Enhanced
tourism
opportunities;
• Quality of place;
•Productivity;
• Economic
investment;
•Cost and energy
efficiency of
buildings.

Climate Change
Adaptation &
Mitigation
Benefits
• Carbon storage
and
sequestration;
• Mitigation of
urban heat island
effect;
• Strengthening
the resilience of
ecosystems;
• Natural
regulation of
floods and storms
via natural
retention and
absorption
capabilities of
vegetation and
soils.

Figure 7 – The potential multiple benefits associated with GI44,45

44 Landscape permeability refers to the ability of organisms to move through a landscape.
45 See for instance: Green infrastructure and territorial cohesion - The concept of green infrastructure and its integration into policies
using monitoring systems. EEA, 2011.
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The Communication on Green Infrastructure (GI) explains how GI can contribute towards the
implementation of key EU environmental and sectoral policies. GI is very much relevant to
overall advance nature protection, climate change adaptation and mitigation (e.g. in agriculture
and forestry sectors), disaster risk management (e.g. floods, storms, landslides, coastal defence),
maintenance of soil quality through erosion prevention by vegetation cover and soft landscaping,
integrated water management, integrated coastal management and marine spatial planning
(Figure 8). Such challenges cannot be addressed in a segregated manner. A detailed analysis of
potential synergies and conflicts between green infrastructure and EU policies is provided by EEA
(2011).

23

Investing in the Multi-functionality of Green Infrastructure (GI)
– An Information Document to support GI Thinking in Malta

Societal
Health

Nature
Protection &
Ecosystem
Restoration

Sustainable
Urban
Development
& Spatial
Planning

Territorial
Cohesion
Policy

Resource
Efficiency

Climate
Change
Adaptation
and
Mitigation

GI

Transport
Development
Programmes

Integrated
Coastal
Management
& Maritime
Planning

Flood Risk
Management

Agriculture/
Rural
Development

Water Basin
Management
Environment
Assessment

Figure 8 – The multi-sectoral character of GI - links with various policy instruments

By meeting multiple objectives, demands and pressures, GI is a valuable tool to promote
sustainable development and smart growth.46 Indeed GI may serve a number of (possibly
interrelated) purposes for achieving win-win solutions across different sectors by contributing
towards inter alia:
46 Green Infrastructure and Territorial Cohesion. EEA, 2011.
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maintaining a wide range of ecological functions at the landscape scale in combination with
multi-functional (and compatible) land uses by either reconnecting fragmented habitats or
restoring damaged/degraded ones;
increasing the resilience of ecosystems to adapt to climate change; and
mainstreaming biodiversity into sectoral policies especially those policies pertaining to
different land uses and to spatial planning.

Strategic and integrated planning and action at the landscape level as part of implementing GI
would also assist in:





exploring mutually-supportive and cost-efficient solutions to common problems;
addressing infrastructure, nature conservation and natural resources management
coherently (e.g. under one project) thereby minimising duplication of efforts and ensuring
more efficient use of resources; and
leading to more cost-effective implementation of related EU environmental policies and their
objectives including Article 10 of the Habitats Directive and also Target 2 of the EU
Biodiversity Strategy to 2020.

GI presents opportunities to integrate biodiversity and ecological concerns into spatial planning
especially since it places emphasis on promoting the multi-functionality of areas to bring multiple
co-benefits. In fact, strategic level spatial planning policy is an important way of building GI in
view of the potential to locate the best places and multi-functional zones for the integration of GI
with infrastructure developments. GI can be an alternative to grey infrastructure (generally
designed to perform a single function unlike GI), or be a complement of grey infrastructure, such
as vis-à-vis green road verges and green walls, especially in urban and peri-urban environments.
GI elements combined with grey infrastructure can improve the insulation of buildings (and
result in energy savings), and increase their visual aesthetics.
GI elements in cities are also crucial to adapt to climate change and to address challenges that are
distinct of the urban fabric such as to help reduce the urban heat effect as well as address
problems of storm water runoff, which result from altered surface cover into artificial
sealed/impermeable surfaces and less vegetated surfaces.47
A recent and innovative architectural concept of façade design is that of “vertical densification of
nature in the city” as a “new way of living” that integrates GI in high rise buildings creating what
are called green vertical towers. These comprise planted terraces with a considerable variety of
trees and plants. The first example of its kind consists of the two residential vertical towers
known as Bosco Verticale (Vertical Forest) in Porto Nuova Isola, Milan.48 The end result is a
distinct vertical urban ecosystem. The final choice of species to use (according to ornamental and
arboriculture criteria), their distribution and orientation, type of rooting system (suitable for
cultivation in containers), environmental tolerance, maintenance regimes and safety issues was
in the case of Bosco Verticale the result of three years of extensive studies.49
Since there are financial and opportunity costs associated with GI, financial effectiveness and
practicality may be sought by dovetailing GI projects into other planning and architectural
47 Adapting Cities for Climate Change: The Role of the Green Infrastructure. Gill et al., 2007.
48 http://www.residenzeportanuova.com/en/residences-bosco-verticale/
49 http://www.architectsjournal.co.uk/buildings/bosco-verticale-by-stefano-boeri-architetti/8679088.article
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projects.50 Financial costs are in terms of project planning and management, GI designing and
construction, restoring and maintaining connectivity features, infrastructure investment, and
research and monitoring. Costs would depend on the scale of the project and the intensity of the
required labour force. Opportunity costs are in relation to forgone uses. If GI is not designed
primarily for biodiversity conservation, it should not entail negative trade-offs.
The delivery of GI can thus involve a wide variety of players – householders, land owners,
community/interest groups, architects, water and road engineers, property developers,
development planners, investors, competent authorities and local and central government.
GI has roots in several disciplines, such as conservation biology, landscape ecology, and urban
planning. In this respect, deployment of effective GI requires the joint collaboration of ecologists
and urban designers. Public participation in GI design is also essential to integrate considerations
of dependence on context to be able to foresee (and prevent) any potential “disservices” of GI
(e.g. allergens of certain trees possibly used, perceptions to tree-lined streets by drivers and
residents, or safety issues in dark public gardens). 51, 52 GI design therefore needs to be developed
taking into account of not only natural sciences by also social sciences to integrate the views of
local communities and other stakeholders.

50 The Mutifunctionality of Green Infrastructure - In-depth Report. Science for Environment Policy, March 2012.
51 Coupling biogeochemical cycles in urban environments: ecosystem services, green solutions, and misconceptions. Pataki et al., 2001.
52 Nature as nuisance? Ecosystem services and disservices to urban lifestyle. Lyytimäki et al., 2008.
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III. Green Infrastructure in National Policies

M

alta’s comprehensive national policy framework for the environment is the National
Environment Policy (NEP) adopted by Government in February 2012. As stated in the
document: The National Environment Policy lays down the principles upon which Malta’s
environment will be managed and upgraded, and which other non-environmental sectors
must respect and adhere to. Green infrastructure in the NEP is specifically referred to in the
context of achieving the 15% target on the restoration of damaged ecosystems adopted at EU
level (Measure 2.6.22 of the NEP).
The NEP also includes measures that cover particular elements of green infrastructure namely
vis-à-vis protected areas (Measures 2.3.16 and 2.6.19), increasing urban green space (Measures
2.2.21), enhancing the contribution of afforestation projects to deliver ecosystem services such
as in terms of flood management, soil erosion control, and recreation (Measure 2.4.29),
promotion of safe and healthy rural areas for informal recreation (Measure 2.4.30), integrated
valley management (Measure 2.4.33), countryside access (Measure 2.4.34), pedestrian rights of
way (Measure 2.4.35) and protection of the countryside from inappropriate development
(Measure 2.4.36), amongst others.
Malta’s National Biodiversity Strategy and Action Plan (2012-2020), adopted on 12
December 2012, serves as the main national policy instrument dedicated to biodiversity and its
mainstreaming in line with the UN Convention on Biological Diversity (CBD) and its Article 6.
Specifically in the context of GI, the NBSAP calls for the following:
-

-

NBSAP Measure EN4: The strengthening of components of green infrastructure (as a holistic
framework for resource planning and conservation) to improve the ecological coherence of
Natura 2000 via integration into the broader landscape, and to curb habitat fragmentation,
improve adaptation to climate change and aid in integrated flood management; and
NBSAP Measure SI6: The new national policy on spatial planning reflects the role and
importance of spatial planning as an instrument for wider biodiversity conservation and that
builds on the principles of integrated land use planning and devises measures to safeguard
the wider countryside from urban sprawl, to support urban biodiversity and to contribute
towards the EU priorities on a Green Infrastructure.

Other measures throughout the NBSAP are relevant to help advance the implementation of GI in
the country, including those measures that require the following:
-

-

NBSAP Measure SI1: the maintenance and where required the restoration of important
ecosystems to secure the continued flow of ecosystem goods and services; and mapping and
assessing ecosystems and their services;
NBSAP Measure EN4: protected area management and support by sectoral policies that allow
a fully integrated ecosystem approach;
NBSAP Measure BI3: remedial action to curb the impacts of invasive alien species with the
goal of reinstating self-sustaining native communities and healthy ecosystems;
NBSAP Measure NR6: integrated water resources management via the implementation of the
EC Water Framework Directive and the Marine Strategy Framework Directive;
NBSAP Measure CC4: ecologically-sensitive forestation schemes, strategically located within
the landscape, to enhance habitat connectivity and for climate change mitigation;
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-

-

NBSAP Measure SH7: the safeguard of urban biodiversity in villages and towns through the
uptake of community initiatives, such as green rooftops, green open spaces, and other
incentives, such as competitions for the best gardens and open spaces in urban areas, which
promote the use of indigenous species (as opposed to invasive non-native plants); and
NBSAP Measure SI10: integrating consideration of healthy and biodiverse ecosystems in
protecting against natural disasters (such as floods) into relevant risk reduction and
preparedness policies.

In the EU Communication on GI, the important role of spatial planning to facilitate and deliver the
deployment of GI in Member States is recognised. Malta’s spatial plan has been recently revised
since the adoption of the Structure Plan in 1990, via the adoption in July 2015 of the Strategic
Plan for the Environment and Development (SPED).53 The SPED proposes a spatial structure
by identifying and designating an Urban Area (Development Zone), Rural Area (Outside the
Development Zone), Coastal Zone (up to 12nm), the Marine Area (between 12nm and 25nm) and
Gozo on the basis of natural characteristics, existing uses and their interactions as well as
administrative boundaries. The SPED advocates a sequential approach to the use of land as
follows:




firstly to the re-use of existing developed land and buildings (through change of use),
secondly to re-development of existing developed land and buildings, and
finally, where no other feasible alternatives exist, to the use of vacant land.

This sequential approach is adopted to ensure that land take up in the Rural Area is considered
as a last resort. The vision of the SPED sees the urban area as inter alia an attractive place to live
in and green. Increasing green open space is included as one way of managing the available
potential space and environmental resources sustainably to ensure that socioeconomic
development needs are met whilst protecting the environment and limiting land take up. In the
urban context the SPED calls for seeking to achieve a minimum level of urban public open space per
person, part of which should be green open space. Hence, in terms of green infrastructure in the
urban context, the SPED focuses on green open space. In rural and environmental settings, the
SPED addresses (directly or indirectly) the following elements of green infrastructure or areas
where there could be a potential to strengthen/deploy GI vis-à-vis:








Recreational parks (Salina National Park, Xrobb l-Għaġin National Park, San Antnin Family
Park, Ta' Qali National Recreational Centre, Marsa Sports Centre, Mellieħa Foresta 2000,
Buskett and Majjistral National Park) and safeguarding them from incompatible uses;
Protected areas (including special areas of conservation, special protection areas, and
marine protected areas), their safeguard and enabling activities aimed at enhancing their
management objectives;
Strengthening the links within the ecological network of the Maltese Islands;
Facilitating restoration of damaged ecosystems;
Identifying and managing key rural areas popular for informal recreation, which enhances
the rural experience, improving synergies between biodiversity and tourism, and protecting
them from deleterious and incompatible uses;
Reappraising the network of country pathways identified in subsidiary plans and prioritise
for implementation; and
Strengthening the existing framework for the protection of rubble walls.

53 http://www.mepa.org.mt/Documents/sped_final_july22.pdf
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The SPED contains twelve Thematic Objectives (TO) which are categorised into several themes.
Those objectives that are relevant for GI consideration and implementation are mentioned
hereunder according to their respective theme.


Socio-economic Development (TO 1 to TO 5) - these include:






Environment (TO 6 to TO 8) - these include:
















TO1.7 – Increasing green open space;
TO5.1 – Directing the bulk of new formal recreation facilities to the Urban Area and the
Urban Coast and designating new areas within the Rural Area as National Parks; and
TO5.2 – Safeguarding Salina National Park, Xrobb l-Għaġin National Park, San Antnin
Family Park, Ta' Qali National Recreational Centre, Marsa Sports Centre, Mellieħa
Foresta 2000, Buskett and Majjistral National Park from deleterious and incompatible
land uses.

TO6.4 – Promoting alternative modes of travel such as walking, cycling and waterborne
travel;
TO7.4 – Protecting natural hydro-morphological and hydrological processes;
TO7.5 – Promoting rainwater harvesting provided there is no unacceptable adverse
impact on protected areas and species;
TO7.6 – Controlling the location of development to prevent soil sealing and erosion;
TO7.7 – Protecting agricultural land and gardens to prevent loss of soil and soil sealing;
TO8.1 – Identifying, designating and managing areas, buildings, structures, sites, spaces
and species for protection and appreciation;
TO8.2 – Safeguarding protected areas including SACs, SPAs and MPAs whilst enabling
activities aimed at enhancing their management objectives;
TO8.3 – Strengthening the links within the ecological network of the Maltese Islands;
TO8.4 – Facilitating restoration of damaged ecosystems;
TO8.5 – Setting out a policy framework for culture-led regeneration programmes and
projects;
TO8.6 – Re-appraising the value of the character, amenity and distinctiveness of
designated areas and sites for their heritage value;
TO8.7 – Controlling activities which might have an impact on areas, buildings,
structures, sites, spaces, and species with a general presumption of scheduled and
vernacular buildings; and
TO8.8 – Protection of important groundwater recharge areas such as outcropping
inlayers if the Lower Coralline Limestone formation.

Climate Change (TO 9) - these include:




TO9.2 – Supporting the implementation of the National Mitigation Strategy and National
Adaptation Strategy;
TO9.6 – Promoting energy efficiency in the design of buildings; and
TO9.7 – Ensuring that development plans and proposals contribute to national targets
for GHG reductions and mainstream climate change adaptation measures.
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Travel Patterns (TO 10 to TO 12) - these include:


T10.5 - Integration of rainwater management infrastructure in road networks.

The SPED also includes thirteen Spatial Objectives for the identified spatial areas. Those
objectives that are relevant for GI consideration and implementation are mentioned hereunder
according to the respective spatial area.


Urban Area (UO 1 to UO 4) - these include:







Rural Area (RO 1 to RO 5) - these include:










RO2.1 – Identifying and managing key rural areas popular for informal recreation which
enhances the rural experience, improving synergies between biodiversity and tourism,
and protecting them from deleterious and incompatible uses;
RO2.3 – Reappraising the network of country pathways;
RO2.4 – Ensuring public access to rural areas whilst minimising the negative impacts,
particularly from vehicular access on protected sites and areas of high landscape
sensitivity;
RO4.1 – Promoting integrated countryside management;
RO4.3 – Identifying and classifying a hierarchy of landscapes to: (a) protect the most
sensitive landscapes of cultural importance and natural beauty; (b) promote
rehabilitation initiatives towards the enhancement of the degraded landscapes; (d)
strengthen the existing framework for the protection of rubble walls;
RO5.1 – Identifying deteriorating natural environments; and
RO5.2 – Assess the potential for appropriate afforestation projects in degraded
landscapes in line with the NBSAP.

Coastal Zone and Marine Area (CO 1 to CO 3) - these include:






UO3.7 – Protecting and greening open spaces which contribute towards the character
and amenity of urban areas, reduction of soil sealing and support biodiversity with a
view of developing ecological corridors;
UO3.9 – Seeking to achieve a minimum level of urban public open space per person, part
of which should be green open space;
UO4.3 – Ensuring that the design of buildings and infrastructure makes efficient use of
energy and resources and reduces waste; and
UO4.7 – Promoting the concept of sustainable urban drainage systems to reduce the
generation of rainwater runoff from urban areas.

CO1.2 – Facilitating the implementation of the Marine Strategy Framework Directive
and work towards good environmental status;
CO1.2 – Facilitating the implementation of a national integrated maritime strategy; and
CO1.4a – Adopting the boundaries of the coastal water bodies indentified in the Water
Catchment Management Plan, to achieve and maintain good ecological status of the
marine environment.

Gozo (GO 1) - these include:
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GO1.11 – Establishing family friendly recreational parks and walkways;
GO1.12 – Managing the cultural landscape, the undeveloped coast and enhance its
biodiversity; and
GO1.13 – Supporting afforestation initiatives in line with biodiversity.

The SPED will provide strategic guidance in relation to GI-related implementation to subsidiary
and sectoral policy. The provision for the safeguard of existing public gardens and important
private gardens as green open space, and their restoration/upgrading where deemed identified,
and the creation new gardens/green open spaces is found in the various Local Plans. These
documents, where applicable, make provision for development-free green corridors/green
belts and open space buffer zones between towns and villages. For instance, the Central Malta
Local Plan mentions the following:
The provision of public open spaces within the urban areas of the Central Localities is very limited.
Policies are therefore required in order to ensure the protection of these important landscaped
spaces. The progressive introduction of more greenery in strategic urban locations and the
embellishment of public open spaces and squares, including enhancement of the character of town
and local centres will gradually upgrade the public realm. Within the various Urban Conservation
Areas, internal open space enclaves play a very important role in maintaining a very high quality
urban environment. This is especially relevant to the three villages (Attard, Balzan and Lija) which
are renowned for their large and beautiful gardens. … The highly urbanised central localities lack
sufficient tree cover and landscaped areas. In contrast to rural areas, greenery in urbanised areas is
insufficient to create a pleasant and healthy environment. The promotion of public and private
initiatives for soft landscaping therefore needs to be encouraged through suitable programmes and
planning obligations during the Local Plan timeframe.
The positive linkages between GI and climate change adaptation and mitigation are
acknowledged in Malta’s National Strategy on Climate Change Adaptation.54 It does this via
Action 19: Threats to natural areas and the countryside will be addressed through a number of
measures such as: improving the quality of design, and life, in urban areas, both by providing quality
green (and not just) open areas. Other relevant actions are those on the restoration of habitats
(Action 17), and the maintenance and preservation of valleys (Actions 38 and 39).
GI can be implemented using existing policy instruments at EU and Member State level such as
the White Paper on Adaptation to Climate Change (COM [2009] 147 Final), the Nature Directives,
the Water Framework Directive, the Floods Directive, the Marine Strategy Framework Directive
and the EIA and SEA Directives (EEA 2011, 2014). The integration of blue/green
infrastructure into water basin management through the implementation of natural water
retention measures and other GI investments in the water sector can contribute towards water
quality, flood prevention and risk management and help address hydro-morphological pressures.
This would contribute towards the goals of several EU water-related directives - Water
Framework Directive (WFD), the Drinking Water Directive, the Floods Directive, the Nitrates
Directive, the Waste Water Directive and the Groundwater Directive. “Natural water retention
measures” refers to measures that aim to safeguard natural storage capacities by restoring or
enhancing natural features and characteristics of wetlands, rivers and floodplains, and by
increasing soil and landscape water retention and groundwater recharge. (Stella Consulting, 2012).
54 https://www.gov.mt/en/Government/Publications/Documents/MSDEC/National%20Adaptation%20Strategy.pdf
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The latter authors identify four categories of natural water retention measures: forest
measures (e.g. continuous forest cover and afforestation), urban measures (e.g. permeable
surfaces and green roofs), agricultural measures (e.g. traditional terracing and soil conservation
practices), and water storage measures (e.g. wetland restoration, artificial groundwater
recharge).
Malta’s Second Water Catchment Management Plan (WCMP) has recently been adopted in
line with the WFD obligations. This second WCMP recognises the role valleys play in transporting
contaminants and, in this context calls for further studies to strengthen the knowledge base in
this field. Such knowledge acquisition may in turn shed insight into exploring the role of GI in
mitigating pollution transfer. Another knowledge gap that the second WCMP seeks to address
is in terms of gaining an understanding of the quantitative aspect of water and related
biodiversity requirements vis-à-vis ecological flows. Given the current lack of knowledge in Malta
in this field, the potential of GI in relation to improving water quantity in ecologically
sensitive sites will only be known in the longer-term. A more immediate role of GI would be in
terms of exploring further the link between soil and water and their conservation needs. In this
respect, the WCMP includes a measure related to integrated valley management, which could
consider what GI can contribute in terms of improving soil resources and water quality through
soil conservation measures.
In terms of the Marine Strategy Framework Directive (MSFD), to date, work at a national level
has involved the initial assessment of environmental status throughout Malta's marine waters
and the development of a monitoring programme for the ongoing assessment of such status. The
outcome of the initial assessment is contributing towards the development of the Programme of
Measures (PoMs) by defining the gaps between current status and the desired status (or Good
Environmental Status) to be achieved through subsequent implementation of the PoMs. The
MSFD (Article 13.4) stipulates the need for the PoMs to include spatial protection measures
contributing to coherent and representative networks of marine protected areas.
The consideration of spatial protection measures beyond already designated Marine Protected
Areas (MPAs) could thus contribute to connectivity and coherence aspects. While GI will be taken
into consideration throughout the development of the PoMs, the extent of such consideration will
depend on the current level of knowledge on the status of marine biodiversity. Applying the
blue/green infrastructure concept in the marine environment would first require better
attainment of knowledge. It is expected that such knowledge acquisition will be strengthened
through the implementation of the monitoring programme. Another aspect of the MSFD that is
relevant to GI deployment is that the Directive also targets land-based activities, which affect
the marine environment. In this respect the MSFD may be used as a tool for integrating principles
of GI on land and at sea. The deliverables of the MSFD need to be taken into consideration as part
of the Maritime Spatial Planning process, which is a key process for exploring opportunities of
GI in the marine environment.
In 2015, the Ministry for the Environment, Sustainable Development and Climate Change
launched the document entitled “Greening Our Economy – Achieving a Sustainable Future”.55
The Green Economy Strategy and Action Plan sets the vision that Malta’s economy shall in the
future: (1) grow sustainably and for the long term, (2) use natural resources efficiently and
55 https://gov.mt/en/Government/Press%20Releases/Documents/pr152171a.pdf
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effectively, (3) exploit comparative advantages, (4) be more resilient, (5) provide quality
rewarding jobs for our people and (6) embrace all social sectors. This document incorporates 53
initiatives spread across a total of 9 pillars (or sectors), amongst which is that on “Agriculture,
Biodiversity and Green Infrastructure”.
The section on green infrastructure mentions the underlying principle of multi-functionality and
the economic benefits of GI. The document also mentions the current commitment by
Government to greening urban areas. The proposed action on GI is: By end 2017: Areas of public
land to be identified to serve as components of green infrastructure thus bringing this in line with
the EU’s Strategy on Green Infrastructure. Another related action which focuses on restoration is:
By end 2016: Identify public gardens which have degraded by time and need restoring, and
subsequently draw up a plan to restore such gardens over a five year period. Restoring the selected
public garden/s, and their enhancement should comprise primarily the use of native species and
provision of related information about them, thereby increasing awareness on biodiversity among
the general population.
The draft proposed “Legal Reform for the Tourism Industry” includes “Policy Guidance P04”
which addressed environment issues in this sector56. Of relevance to the GI context to a certain
extent, is the policy direction that new accommodation products, including re-development of
existing accommodation establishments must prove to the Malta Tourism Authority that they are
adopting green building principles and that they shall be adopting the MTA Eco-Label within the
operation of the establishment. The “Standards, criteria and guidance document A – Tourism
Accommodation” establishes direction for tourism accommodation development; operational
requirements and regulations. This document defines provisions on the provision of “green
features” in hotels. Examples given of “green features” are green walls, insulation, natural lighting,
shading, recycled materials and water conservation systems.
The GI concept is also in line with the core priorities of the National Strategic Policy for Poverty
Reduction and Social Inclusion 2014-2024 which aims to “improve coordination towards
providing environmental health for all, such as clean air and seas; safe neighbourhoods with more
open spaces; natural habitats; pollution and noise reduction; and sustainable community
regeneration”57. Furthermore, enhancing GI will complement the Health and Environment Policy
objective through action 12 of the National Children’s Policy 2017 that calls for promoting “[…]a
public environment, both natural and urban, that is conducive to the healthy development of
children.58”
As can be seen from this chapter, while there is scope for more integration of GI concept in certain
policy areas, there are a number of key national policy frameworks that do advocate GI-related
implementation in the urban environment (namely vis-à-vis green urban space and public
gardens) and in the wider countryside (namely vis-à-vis protection and restoration of ecosystems
with a focus on valleys, afforestation and protected areas management). There is also recognition
that certain aspects of GI and its potential role in terms of water and soil conservation still require
knowledge acquisition more so when dealing with blue infrastructure not only on land but also
in the marine environment. Apart from research opportunities, there is also the need for guidance
https://socialdialogue.gov.mt/en/Public_Consultations/MOT/Documents/2016%20-%20MOT%20%20Proposed%20Legal%20Reform%20for%20the%20Tourism%20Industry/Draft%20Proposed%20Legal%20Reform%20for%2
0the%20Tourism%20Industry.pdf
57 https://family.gov.mt/en/Documents/Poverty%20Strategy%2014%20English%20Version.pdf
58 https://family.gov.mt/en/Documents/National%20Children%27s%20Policy%202017.pdf
56
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on how to design, plan and implement GI on the basis of good practices and keeping in line with
environmental and spatial planning regulations. This is important especially when
acknowledging that GI may also have associated disservices. Existing components of green
infrastructure in the country are explored in the next chapter.
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IV. Preliminary Stocktaking of Existing Green Infrastructure in the
Maltese Islands

A

ssessing Green Infrastructure is complex since not all elements/components have clear
properties and functions that can be easily measured. The evaluation of GI requires a
combination of qualitative and quantitative measures.59 In this latter case, evaluation is
associated with the status of ecosystem services and the assessment of condition. Geographic
information system (GIS) mapping techniques can also show the spatial distribution of GI in a
given area. Qualitative assessment on the other hand involves stakeholder participation and
citizen science. Stocktaking of GI can be done at different levels of scale: at the landscape scale to
identify rural GI elements, and at the local scale to identify urban GI elements.
The effective deployment of GI depends on quality data on the status of ecosystems and the
services they provide in the national territory. In this respect the mobilisation of GI is much
dependent on the findings of mapping and assessing the status of ecosystems and their
services (MAES; Action 5 of the EU Biodiversity Strategy to 2020). The acquisition of such a
reference point on the status of ecosystems and associated services is in particular needed to
enable the identification of which areas warrant restoration (Action 6a) and where further
elements of GI may be deployed (Action 6b) to curb fragmentation and improve ecosystem
connectivity, where desired. Such initiatives would then in turn contribute towards the
maintenance or maximisation of ecosystem services.
A coherent MAES analytical framework, addressed to Member States, on how to map and
assess the status of the ecosystems and their services, has been developed60. The latter
framework comprises a conceptual framework that links well-being of human societies with the
environment, a typology of ecosystems61, classification of ecosystem services62, indicators of
ecosystem condition63, and indicators for ecosystem services across ecosystems64. Three MAES
reports have been published to date in this regard:




First MAES Report - An analytical framework for ecosystem assessments under Action 5 of
the EU Biodiversity Strategy to 2020 (MAES et al., 2013)65
Second MAES Report - Indicators for ecosystem assessments under Action 5 of the EU
Biodiversity Strategy to 2020 (MAES et al., 2014)66
Third MAES Report - Mapping and Assessment of Ecosystems and their Services. Mapping
and Assessing the condition of Europe's ecosystems: Progress and challenges (MAES et al.,
2015) – This report (in Chapter 6) shows how the mapping and assessment of ecosystems
and their services can be used to inform policy on green infrastructure. 67

The MAES exercise requires an assessment of the status of ecosystems and their services against
such defined indicators, and the generation of high quality spatial data and maps. Spatially explicit
59 The Mutifunctionality of Green Infrastructure - In-depth Report. Science for Environment Policy, March 2012.
60 http://biodiversity.europa.eu/maes
61 http://biodiversity.europa.eu/maes/typology-of-ecosystems
62 http://biodiversity.europa.eu/maes/common-international-classification-of-ecosystem-services-cices-classification-version-4.3
63 http://biodiversity.europa.eu/maes/mapping-ecosystems/indicators-of-ecosystem-condition
64 http://biodiversity.europa.eu/maes/mapping-ecosystems/indicators-for-ecosystem-services-across-ecosystems
65 http://ec.europa.eu/environment/nature/knowledge/ecosystem_assessment/pdf/MAESWorkingPaper2013.pdf
66 http://catalogue.biodiversity.europa.eu/uploads/document/file/1230/2ndMAESWorkingPaper.pdf
67 http://catalogue.biodiversity.europa.eu/uploads/document/file/1328/3rdMAESReport_Condition.pdf
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data showing for instance where there are synergies and trade-offs between ecosystem services,
or identifying where demand is not met by supply, can then help prioritise policy responses to
where the deployment of GI and restoration efforts and other nature-based solutions can be most
beneficial to reach environmental, social and economic goals in the country and in turn optimise
the delivery of priority ecosystem services according to local needs.
A series of MAES pilots have been tested at EU level to assist Member States in the MAES exercise.
The latest one is the ongoing Urban Pilot by the Joint Research Centre to assist the MAES exercise
for urban ecosystems on the basis of a multi-methods approach and a common indicator
framework, with the end goal of integrated assessment.68 Recognised needs to be able to assess
urban ecosystems include terminology on urban green infrastructure, what type of services are
provided by such urban ecosystems, what would be considered “good condition” which in turn
would require a reference for assessing condition and the relevant spatial extent. Of relevance to
this pilot, is the EU 7th Framework Programme funded GreenSurge Project which launched in
2013. The latter aims to identify, develop, and test ways of connecting green spaces, biodiversity
(BD), people, and the green economy in order to meet the major urban challenges related to land
use conflicts, climate change adaptation, demographic changes, and human health and well-being.
69 The project is structured into 8 distinct but interlinked Work Packages (WPs). WP3 analyses
the linkages between green spaces and biocultural diversity on the one hand, and the ecosystem
services provided by them on the other. Amongst WP3 outputs are a typology of urban green
spaces (UGS) and an urban green space elements inventory70, 71. WP5 will assess urban green
infrastructure planning and identify innovative urban green infrastructure planning strategies
for urban green spaces that effectively promote urban biodiversity and ecosystem services.72
Malta has carried out a preliminary identification of key ecosystems and ecosystem services
for Malta as part of Malta’s Fifth National Report to the Convention on Biological Diversity. On
the basis of this exercise, work has commenced to implement the measures relating to MAES in
Malta’s National Biodiversity Strategy and Action Plan 2012-2020. This work involves prioritising
ecosystems and ecosystem services for mapping and assessment, determining the level of detail
best applicable for Malta, identifying available data/data sources that can be used in this regard
and data gaps that will need to be addressed, as well as stakeholders/experts to be consulted in
the process, in particular for selection of the indicators to be used.
Examples of monitoring systems and spatial information that can be utilised for spatial
planning of green infrastructure at national and regional levels are provided by European
Environment Agency (EEA) (2011). The latter identifies two spatial scales: the urban scale (the
built-up urban area) and the landscape scale (built up area, rural area, and ecosystems). Spatial
information includes land fragmentation, protected areas, and Coordination of information on the
environment (Corine) land cover data for assessment at the landscape scale, and the Urban Atlas
for assessment at the urban level. The Urban Atlas provides the following maps of Malta and
Gozo, with the following legend.73 The limitation of this spatial data is that it only provides land
68 JRC Technical Reports - Mapping and assessment of urban ecosystems and their services. Rocha et al. 2015.

69 http://greensurge.eu/
70 http://greensurge.eu/workingpackages/wp3/files/D3.1_Typology_of_urban_green_spaces_1_.pdf/D3.1_Typology_of_urban_green_spaces_v2_.pdf
71 http://greensurge.eu/working-packages/wp3/files/MS23_update_19022015.pdf
72 http://greensurge.eu/workingpackages/wp5/files/D_5.1_Davies_et_al_2015_Green_Infrastructure_Planning_and_Implementation_v2.pdf
73 http://www.eea.europa.eu/data-and-maps/data/urban-atlas
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use and land cover data for Large Urban Zones with more than 100.000 inhabitants as defined by
the Urban Audit.
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Figure 9 – EEA’s Urban Atlas Maps of Gozo and Malta
(A higher resolution may be obtained by visiting: http://www.eea.europa.eu/data-and-maps/exploreinteractive-maps/urban-atlas-for-europe)

One EEA concept of GI mapping focuses on habitat provision for key functional groups of species
(large forest dwelling organisms), and on provision and connectivity ecosystem services
(regulating and maintenance services). 74, 75 The methodology comprises two streams of analysis
to result in the identification of potential areas for conservation and/or restoration (Figure 10).
Key service areas are those areas identified as having a high potential to deliver regulating and
maintenance ecosystem services; such areas would be earmarked for conservation. In contrast,
limited services areas are those identified as having a moderate potential to deliver regulating
and maintenance ecosystem services; such areas would be earmarked for restoration. In the case
of the analysis of habitat provision, identification is of key habitat areas (for conservation) and
connectivity areas (for restoration). In the spatial analysis of GI in Europe using this
methodology, 0.0 values are given for Malta in the context of the distribution of proposed GI
networks. The explanation provided is due to the size of the islands and its Mediterranean
characteristics (lack of dense forest etc.), does not help for GI network.

74 Spatial Analysis of Green Infrastructure in Europe. EEA, 2014.
75 The services in question are: air filtration, erosion protection, regulation of water flows, coastal protection, pollination,
maintaining soil structure, water purification, carbon storage.
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Figure 10 – EEA (2014) – Methodology for mapping terrestrial green infrastructure
(Source – MAES Third Report)

The EEA (2015) has also developed a methodology that screens ecosystem services in areas
where GI may contribute to reducing current (or future) weather- and climate-related natural
hazards (e.g. floods, storm surges and landslides).76 The end goal is to identify (and map) those
areas where such hazards are likely to occur, where well-functioning ecosystem services exist,
which can support disaster risk reduction (DRR) and climate adaptation, and where the provision
of ecosystem services may be improved. The methodology also helps to identify two different
levels of lack of GI:



areas with no, or a very low capacity of ,relevant ecosystem services for the mitigation of a
given natural hazard, and
areas with existing ecosystem services that are not able to function at full capacity.

Such areas would then be considered for the deployment of GI or for restoration.
Evaluating GI in Malta requires consideration of the ongoing work at EU level and the use of a
combination of appropriate and meaningful indicators to represent overall performance while
however taking into consideration the country’s specificities. Relevant indicators that are useful
in a GI context are: nationally designated areas, ecosystem coverage, fragmentation of natural and

76 Exploring nature-based solutions - The role of green infrastructure in mitigating the impacts of weather- and climate change-related
natural hazards. EEA, 2015.
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semi-natural areas, and status of particular ecosystem services.77 The exercise of detailed
mapping of relevant ecosystem services in Malta, by combining ecosystem services with their
demand side in order to identify areas where these services are needed most, will be important
to undertake similar assessments for GI implementation and restoration considerations tailored
to national and local priorities and needs (e.g. where risk and demand are high and ecosystem
service capacity is currently low). Qualitative assessments on the basis of public views of GI
components in Malta would also be of value. Indeed GI design can be developed using not only
scientific assessments but also social sciences. In the meantime this chapter present a preliminary
stock taking of key elements of green infrastructure.
A core component of GI in the Maltese Islands is its National Ecological Network on Protected
Areas, which is comprised of sites under different designations that are given through domestic
legislation. The National Ecological Network is afforded legal status via the “Flora, Fauna and
Natural Habitats Protection Regulations, 2006, as amended” (LN 311 of 2006, as amended by
Legal Notices 426 of 2007, 162 of 2009, 94 of 2010 and 322 of 2013).78 These regulations provide
for the protection of habitats and species of national, and community interest, land use
management in protected areas, and management of the protected area itself. A particular site
can have several designations. The boundaries of protected areas and their buffer zones in certain
cases also overlap to create the needed ecological connectivity.
Amongst the designations of protected areas are those sites that form part of the EU’s Natura
2000 Network. The terrestrial and marine Natura 2000 Sites in the country are mapped in Figure
11 and 12. Figure 11 additionally shows those sites designated as “special areas of conservation
of national importance”. Such protected areas are core areas of green infrastructure at a national
level. Their sustainable management is defined in tailored management plans, which have been
recently drawn up for each terrestrial site. The management planning process for marine sites is
ongoing and so is research to identify any additional sites warranting legal designation (LIFE
Baħar, LIFE Migrate and LIFE Seabirds).

77 For instance, Estreguil and Caudullo (2011) calculated habitat fragmentation using CLC data.
78 Available at: http://www.justiceservices.gov.mt/DownloadDocument.aspx?app=lom&itemid=11550&l=1
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Figure 11 – Terrestrial Natura 2000 Sites and Special Areas of Conservation of National Importance
(Source: ERA, 2017)
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Figure 12 – Marine Natura 2000 Sites
(Source: ERA, 2017)

An integrated spatially explicit model that allows the evaluation of the Natura 2000 network in
the contexts of forest sites, their site network pattern and structural and functional
connectivity has been developed by the Joint Research Centre (JRC). In the model, the Natura
2000 network (considering only forest sites) is first characterised structurally in terms of simple
(physically isolated) and complex sub-nets (spatially connected sites). Functional connectivity in
turn was assessed according to two areas of interest: one focused more on the area of subnets,
another one on the inter-site landscape suitability and distances. The assessment in the latter
case was on the basis of barrier effects (500m average inter-site distance, roads and intensive
land use) and the presence of green corridors.
The results of the assessment and comparison among Member States are presented in the work
of Estreguil, Caudullo and de Rigo (2014).79 Best connected subnets with respect to inter-site
landscape and distance were in Bulgaria, Belgium, Portugal, Ireland and Malta. The data for Malta
is given in Table 1. The data indicates on the model in question that the network is largely made
of simple subnets (88.9%), low inter-site connectivity when considering site’s sizes (9.7%), but
high unweighted connectivity index (57.9%) when considering inter-site distances and
landscape. The share of functionally isolated subnets in the Natura 2000 Network is 11.1%.

79 Connectivity of Natura 2000 forest sites in Europe. Estreguil, Caudullo and de Rigo, 2014.
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Table 1 - Table of indices highlighting their highest value (orange) and their lowest (purple) for Malta

(Source: Estreguil, Caudullo and de Rigo, 2014)
Number of sites = only sites including forest
RPC = Site area weighted roof probability of connectivity – sensitive to size of subnets
RAPC = Root un-weighted average probability of connectivity - sensitive to the unprotected landscape resistance and
functional distances between subnets

Amongst the other national designations of protected areas, Tree Protection Areas (TPAs)
designated pursuant the “Trees and Woodland Protection Regulations, 2011” (Legal Notice 200
of 2011) are of particular relevance to green infrastructure.80 Regulation 5 enables the Competent
Authority to identify and compile a list of important sites that harbour rare and endangered trees,
either as individual specimens, as a small group/copse of trees or as a wooded area. Trees are a
crucial structural and functional element of biological diversity in the natural, rural and urban
environments. They provide essential ecosystems services (e.g. clean air, local climate regulation,
pollution abatement, soil stabilisation, storm water control and water cycling) and as such are
important components of green infrastructure. To qualify, sites need to meet a set of defined
criteria. Those areas currently designated as TPAs are shown mapped in Figure 13. In order for
protected areas to remain resilient, sustainable management and enhancement of green
infrastructure is also essential in the wider countryside. So what other elements of GI are
currently found in the country?

80 Available at: http://www.justiceservices.gov.mt/DownloadDocument.aspx?app=lom&itemid=11493&l=1
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Figure 13 – Designated TPAs
(Source: MEPA, 2015)

In the urban environment, trees are planted as part of landscaping schemes and also along road
verges and roundabouts. Trees curb the urban heat island effect by cooling air and lowering
surface and air temperatures through shade and evapotranspiration. Trees can contribute to the
character of a village or town, and may serve as a landmark. They also increase the aesthetic value
of built up areas and complement grey infrastructure or help screen residential areas from other
land uses that may be a visual nuisance. Trees may however also have disservices specifically due
to an individual’s perception such as with respect to trees obstructing views or causing allergies
and bringing pests. The species of tress is another important factor to consider since some trees
may not be suited to planting in constrained spaces and if not well planned may damage grey
infrastructure. It is therefore highlighted that GI deployment needs to be well planned and
stakeholders involved in the planning and implementation process to prevent any potential
disservices.
Gardens in the built environment and areas that have been afforested to create recreational
parks are important elements of green open space. A number of gardens open to the public
are found in Malta and Gozo which are of high cultural value and historical importance, with some
dating to the 17th, 18th and 19th century. The gardens serve as components of urban GI. The plant
collections in some of these gardens are also of great botanical interest in view of their antiquity
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and rarity. A number of recreations parks, on the other hand, are either natural areas or else
afforested areas and hence are still important national green assets that deliver ecosystem
services at a local scale. These parks also serve as GI components in the wider landscape. Figures
14 and 15 illustrate the gardens, recreational parks and afforested areas in Gozo and Malta,
respectively that serve as components of green infrastructure in that they provide various
services in addition to just the provision of green open space. The delineations are for illustrative
purposes and not for direct interpretation.
Green private assets, such as domestic gardens (not mapped), as a component of urban GI (e.g.
in terms of localised urban cooling and in the provision of a habitat for urban biodiversity), may
also have a role to play in achieving a fully functioning diverse green infrastructure network
overall (bearing in mind however that good gardening practices are followed and also depending
on garden design).81

Figure 14 – Gardens, Recreational Parks and Afforested Areas in Gozo
(Source: MEPA, 2015)

81 See for instance: The domestic garden – Its contribution to urban green infrastructure. Cameron et al., 2012.
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Figure 15 – Gardens, Recreational Parks and Afforested Areas in Malta
(Source: MEPA, 2015)

Another core component of GI at a landscape level is the complete valley system of the Maltese
Islands (Figure 16). Water and water-related ecosystems are important elements of blue
infrastructure, which in turn support elements of green infrastructure. Various natural water
drainage networks are interspersed throughout the islands as well as very restricted inland
surface waters. The natural drainage networks support important valley watercourses, which
are very high in conservation value, as a specialised type of habitat, which is not only restricted
in distribution but also supports various rare and endangered species and specialised biological
communities. The hydrological, ecological and pollutant transfer functions of valley watercourses
play a very significant part in transforming urban, rural and marine environments. Therefore any
investments foreseen to instigate or encourage GI, would need to take this point into
consideration. Valley systems that have been subjected to past extensive human disturbance, and
which in view of their present state do not form part of the ecological network, may be used as
pilot areas to encourage sustainable urban drainage and/or natural water retention
mechanisms. Focus of such initiatives in these areas would in turn alleviate flood risk in the more
vulnerable built up areas and would be a prime example of win-win solutions (for nature and for
man) brought about by GI. In this respect, entities responsible for spatial planning, valley cleanup and also the Floods Directive play a pivotal role to encourage the deployment of GI measures
in this context.
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The conservation of important valley watercourses is being addressed via the implementation of
the Habitats Directive and through the scheduling of valley systems around Malta and Gozo
thereby contributing toward their protection as natural hydrological pathways. Indeed the
protection and restoration of these valley environments enhances them as important
hydrological corridors and natural water retention pathways contributing significantly to storm
water management.

Figure 16 – Freshwater bodies with a focus on valley watercourses
(Source: ERA, 2015)

CORINE Land Cover (CLC) describes land cover (and partly land use) according to a nomenclature
of forty four classes organised hierarchically in three levels. Spatial data on the basis of certain
CORINE land cover classes can be used with limitations, as a generalised approach to infer
elements of existing green infrastructure at a large scale (i.e. landscape level only). The reason is
that the smallest surfaces mapped (mapping units) correspond to 25 hectares, while linear
features less than 100 m in width are not considered. Those classes that are relevant to help
identify spatially green infrastructure assets and their current coverage at a landscape level are
given below in Table 2 and illustrated in Figure 17:
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Figure 17 – Corine Land Cover
(MEPA, 2014)

CLC Class

1.4.1. Green urban areas

2.4.3. Land principally
occupied by agriculture,
with significant areas of
natural vegetation
3.1.2. Coniferous forest

3.1.3. Mixed forest

3.2.3. Sclerophyllous
vegetation

Description
(Source: http://sia.eionet.europa.eu/CLC2000/classes)
Areas with vegetation within the urban fabric, including parks, cemeteries
with vegetation, and mansions and their grounds.
Extension: Cemeteries with important vegetation coverage.
Green urban areas concern all laid out vegetated areas greater than 25 ha
which are either situated inside or in contact with urban fabrics. Greenery
with strips of lanes and paths may be found within these areas created for
recreational use.
Areas principally occupied by agriculture, interspersed with significant
natural areas.
Extension: Land occupied by agriculture with areas of natural or seminatural areas (including wetlands and water bodies, outcrops)
Vegetation formation composed principally of trees, including shrub and
bush under storey, where coniferous species predominate.
Extension: Coniferous trees represent more than 75% of the formation.
Three heights under normal climatic conditions are higher than 5 m.
Vegetation formation composed principally of trees, including shrub and
bush under storeys, where neither broad-leaved nor coniferous species
predominate.
Extension: With a crown cover of more than 30% or a 500 subjects/ha
density for plantation structure. The share of coniferous or broad-leaved
species does not exceed 25% in the canopy closure. Three heights under
normal climatic conditions are higher than 5 m.
Bushy sclerophyllous vegetation, including maquis and garrigue.

CLC Data
for Malta

181.1 Ha

14996.6 Ha

66.8 Ha

143.0 Ha

4971.6 Ha
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Extension: Evergreen sclerophyllous bushes and scrubs, which compose
maquis, garigue and phrygana.

Table 2 – CLC classes that can reflect the coverage of GI and relevant figures for Malta

The fact that the smallest mapping unit used for CORINE Land Cover is of 25 ha means that any
land cover that is less than 25 ha is not plotted and hence does not feature Figure 16. A case in
point is the class on green urban areas. Many of the gardens and areas identified previously in
Figures 13 and 14 are too small to be recorded for the purpose of CORINE. For this reason,
CORINE land cover is strictly for indicative purposes and not for direct interpretation.
Agricultural land is the main land use on the islands as can be seen by the land cover in Figure 16.
Maltese agricultural fields are bordered by a network of dry rubble walls. Constructed originally
from the local limestone, these rural elements provide continuity with the historic features and
fabric of many villages and other urban centres. They also contribute to the overall distinctive
character of the rural countryside, including terraced landscapes on hills and slopes. These
structures also have important functions for soil preservation by preventing soil from being
carried away from the field after heavy rainfall. Traditionally built and well-maintained rubble
walls are appreciated for their aesthetic value. From an ecological perspective, rubble walls serve
as an important ecological corridor and a refuge for a number of endangered terrestrial fauna.
The “Rubble Walls and Rural Structures (Conservation and Maintenance) Regulations, 1997”
(Legal Notice 160 of 1997, as amended by Legal Notices 169 of 2004 and 426 of 2007) aim to
conserve and maintain these ecologically important structures.
In terms of spatial planning data, the environmental constraints maps for every locality are
also useful to identify GI assets in the country at a local/regional scale. Such maps show the
locations of scheduled sites including areas of ecological importance, valley watercourse areas,
agricultural areas, protected natural coast with public access, zones prone to flood risk and open
space enclaves. The overall strategy maps for the areas covered by the Local Plans maps the
rural/ODZ areas and strategic open gaps. Planning constraints are applied in green enclaves
shown mapped in Figure 18 and in scheduled areas which include Areas of Ecological
Importance (AEIs) and Sites of Scientific Importance (SSIs), with some sites having both
scheduling designations (see Figure 19).
Green Enclaves in Figure 18 include the areas designated as “Open Space Enclaves” or “Open
Space Enclaves in Urban Conservation Areas” by a number of Local Plans, namely the Central
Malta Local Plan (CMLP), the North West Local Plan and the South Malta Local Plan. For instance
the CMLP states the following: Within the various Urban Conservation Areas, internal open space
enclaves play a very important role in maintaining a very high quality urban environment. This is
especially relevant to the three villages (Attard, Balzan and Lija) which are renowned for their large
and beautiful gardens. The plan therefore identifies and protects these open space enclaves. The
conservation, protection and enhancement of existing public open spaces private open space
enclaves and urban ‘lungs’ is an objective of the Local Plan for improving the urban environment. In
the case of this local plan, policy CG 09 states: In the open space enclaves in the UCAs of Attard,
Balzan, Birkirkara, Gharghur, Lija, Mosta, Naxxar and Santa Venera as designated on the relevant
Area Policy Maps, MEPA will not consider any development or redevelopment proposals that create
new independent residential/non-residential units, including garages for the parking of vehicles.82
82 Available at: https://www.mepa.org.mt/LpDocumentDetails?syskey=595

50

Investing in the Multi-functionality of Green Infrastructure (GI)
– An Information Document to support GI Thinking in Malta
Other applicable policies for this type of zoning are NWCO 2 in the North West Local Plan and
SMIA 10 in the South Malta Local Plan.

Figure 18 – Green Enclaves in Malta as per applicable Local Plans
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Figure 19 – Natural Heritage (Areas scheduled as AIEs & SSIs)
(Source: Planning Authority, 2017)

As seen in this Chapter, there are opportunities to gather and assess spatial data in more depth
(and at a higher resolution) to help improve the evaluation of existing GI assets and also to explore
spatially those areas that may benefit from additional elements of green infrastructure. There are
also research opportunities when considering that a quantitative appraisal of the performance of
GI would require scientific evaluation of how GI performs in the delivery of ecosystem services
(and potential disservices), as well as looking into the multifaceted planning approach to GI and,
building expertise and experience in this regard. For instance, scientific literature points to the
need to integrate biogeochemical science into the design and evaluation of GI in the delivery of
regulating services (e.g. greenhouse gas reduction, stormwater mitigation, and pollution
remediation in cities) as well as the need to engage local communities and working with
stakeholders to help design and maintain the functionality of green infrastructure in urban
settings. 83,84
Other initiatives could look at creating wildlife-friendly allotments, strategic restoration of
degraded areas and promoting the multi-functionality of areas that enhance better active
lifestyles, which are connected with nature. One must not forget the employment and investment
opportunities associated with GI and the contribution towards the potential delivery of multiple

83 Coupling biogeochemical cycles in urban environments: ecosystem services, green solutions, and misconceptions. Pataki et al., 2011.
84 Conserving urban biodiversity? Creating green infrastructure is only the first step. Hostetler, Allen & Meurk, 2011.
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policy goals of various sectors. The next chapter reviews what financial assistance is offered by
EU funds for the implementation green infrastructure projects in Member States.
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V. Financing Green Infrastructure

T

he EU funds for the multiannual financing framework 2014 to 2020 enable the
provision of financial assistance to carry out GI-related projects. Rules covering the EU
Structural and Investment (ESI) funds are set out in the Common Provisions
Regulation (CPR) (EU) No 1303/2013.85 The CPR provides the strategic direction for
programming funds at the national and regional level. It also sets the EU-wide Thematic
Objectives that are supported during the 2014-2020 funding period. Amongst these is thematic
objective 6 on “preserving and protecting the environment and promoting resource efficiency”.
Fund-specific regulations set out tailored provisions concerning the different funds, and
determine the more detailed scope of intervention under each fund. Annex I to the CPR details
the Common Strategic Framework. Under this framework, Section 4 deals with the
coordination and synergies between the ESI funds and other Union policies and
instruments. Sub-section 4.5 on the Programme for the Environment and Climate Action (LIFE)
and the Environmental Acquis, requires that complementarity and coordination with LIFE is to
be ensured, in particular with integrated projects in the areas of nature, biodiversity, water,
waste, air, climate change mitigation and adaptation. Such coordination shall be achieved by
promoting the use of solutions, methods and approaches validated under LIFE, inter alia,
including investments in GI. In section 7 on cooperation activities, GI is mentioned again in subsection 7.3, paragraph 3 vis-à-vis the use of ESI Funds in the context of macro-regional strategies.
Malta’s Partnership Agreement, launched on 4 November 2014, sets out the framework for the
implementation of the ESI funds at a national level. 86, 87 Environment features under the funding
priority on: Sustaining an environmentally friendly and resource efficient economy. Green
infrastructure in the Partnership Agreement is addressed in the context of the CPR’s thematic
objective 6 under point d: Protecting and restoring biodiversity and soil protection and restoration
and promoting ecosystem services, including through Natura 2000, and green infrastructure. When
it comes to addressing sustainable urban development, the Partnership Agreement mentions GI
as envisaged to feature in the scope of actions that will cover environmental challenges, where
this is applicable.
The Cohesion Fund (Article 4 paragraph c point iii) and the European Regional Development
Fund (ERDF) (Article 5 paragraph 6 point e) identify GI as one of the investment priorities under
the objective on environment protection. 88,89 The Commission also published a “Guide to MultiBenefit Cohesion Policy Investments in Nature and Green Infrastructure”90. This guide
communicates how nature-based solutions can support the Cohesion Policy objectives. In the
85 Regulation (EU) No 1303/2013 of the European Parliament and of the Council of 17 December 2013 laying down common
provisions on the European Regional Development Fund, the European Social Fund, the Cohesion Fund, the European Agricultural
Fund for Rural Development and the European Maritime and Fisheries Fund and laying down general provisions on the European
Regional Development Fund, the European Social Fund, the Cohesion Fund and the European Maritime and Fisheries Fund and
repealing Council Regulation (EC) No 1083/2006 .
86 http://eufunds.gov.mt/en/Information/Pages/Partnership-Agreement.aspx
87 http://eufunds.gov.mt/en/Information/Documents/MT%20PA%20-%20October%202014.pdf
88 Regulation (EU) No 1300/2013 of the European Parliament and of the Council of 17 December 2013 on the Cohesion Fund and
repealing Council Regulation (EC) No 1084/2006 .
89 Regulation (EU) No 1301/2013 of the European Parliament and of the Council of 17 December 2013 on the European Regional
Development Fund and on specific provisions concerning the Investment for growth and jobs goal and repealing Regulation (EC)
No 1080/2006 .
90 http://ec.europa.eu/regional_policy/sources/docgener/studies/pdf/guide_multi_benefit_nature.pdf

54

Investing in the Multi-functionality of Green Infrastructure (GI)
– An Information Document to support GI Thinking in Malta
Commission’s Proposals for the Cohesion Fund and the European Regional Development fund
(ERDF, GI is specifically identified as one of the investment priorities). In its recommendations
for Malta, the Commission explicitly refers to the development of rural and urban GI as an
ecosystem-based approach to conserve and enhance natural carbon sequestration. GI is
mentioned in Malta’s Operational Programme I vis-à-vis categories of intervention – ERDF –
Code 85 on Protection and enhancement of biodiversity, nature protection and green
infrastructure.
While green infrastructure is not directly mentioned in the EU agriculture funds, the Common
Agricultural Policy (CAP) – Pillar I may encourage GI by way of preventing land abandonment
and via the greening the direct payments to ensure provision of environment public goods.91
Pillar II – through rural development programmes – enables small scale measures through
non-productive investments, agro-environmental measures, payments for Natura 2000,
cooperation on maintaining field boundaries, and conserving and restoring rural heritage
features.92
Horizon 2020 does not make any direct reference to GI, however it does call for nature-based
solutions (NBS) for territorial resilience under societal challenge 5 - "Climate action,
environment, resource efficiency and raw materials”.93 The EU's research and innovation funding
scheme follows a new Work Programme for 2016-17. This includes calls for proposals around the
subject of Nature Based Solutions as follows: 94
-

-

Cross-cutting activities on “Smart and Sustainable Cities” host calls on nature-based
solutions;
Demonstrating innovative nature- based solutions in cities (Innovation Action): NBS for
climate and water resilience in cities (Cross-cutting call “Smart and Sustainable Cities”)
New governance, business, financing models and economic impact assessment tools for
sustainable cities with nature-based solutions (urban re-naturing) (Research Innovation
Action)
Sustainable urbanisation (ERA-NET)
Calls on nature-based solutions materials
Operationalising insurance value of ecosystems (Research Innovation Action)
Multi-stakeholder dialogue platform to promote innovation with nature to address societal
challenges (Coordination and Support Action)
Large-scale demonstrators on nature-based solutions for hydro-meteorological risk
reduction

Societal Challenge 2 ("Food security, sustainable agriculture and forestry, marine and maritime
and inland water research, and the Bioeconomy") covers a number of research topics which are
relevant to investigate the functioning of NBS in agriculture.95 Horizon 2020 may contribute
91 http://ec.europa.eu/agriculture/direct-support/direct-payments/docs/direct-payments-schemes_en.pdf
92 Regulation (EU) No 1305/2013 of the European Parliament and of the Council of 17 December 2013 on support for rural
development by the European Agricultural Fund for Rural Development (EAFRD) and repealing Council Regulation (EC)
No 1698/2005.
93 http://ec.europa.eu/programmes/horizon2020/
94 http://ec.europa.eu/research/participants/data/ref/h2020/wp/2016_2017/main/h2020-wp1617-focus_en.pdf and
http://ec.europa.eu/research/participants/data/ref/h2020/wp/2016_2017/main/h2020-wp1617-climate_en.pdf
95 http://ec.europa.eu/research/participants/data/ref/h2020/wp/2016_2017/main/h2020-wp1617-food_en.pdf
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towards financing research to tackle any skills development and knowledge gaps related to the
test and apply innovative GI. This is especially important in order to draw interest from the
private sector to invest in the deployment of GI in Malta. It is acknowledged for instance that due
to the inherent land constraints in Malta and population density, certain GI option/elements
might not be feasible to apply in the country whilst however bearing in mind that even small scale
GI elements can bring ecological and social benefits if applied correctly and when considering
them in conjunction at the landscape scale.
The LIFE Programme explicitly mentions GI in Article 20 on Co-financing rates and eligibility of
costs for projects.96 Under this Article in paragraph 3a, it is explained that: costs relating to the
purchase of land shall be considered eligible for Union financing for projects referred to in Article
18 [projects] provided that: (a) the purchase will contribute to improving, maintaining and
restoring the integrity of the Natura 2000 network set up under Article 3 of Directive 92/43/EEC,
including through improving connectivity by the creation of corridors, stepping stones, or other
elements of green infrastructure.
The LIFE Programme contains a budget for the Natural Capital Financing Facility (NCFF).97 The
NCFF is created through EC financing funded by the LIFE budget blended with funding to be
provided by the European Investment Bank (EIB). The NCFF provides financing, through debt
and equity instruments, of projects that promote the preservation of natural capital. Projects need
to fulfil a number of eligibility criteria in order to be financed by the NCFF and must also fall into
one of the project categories, which include GI (e.g. green roofs, green walls, ecosystem-based
rainwater collection/water reuse systems, flood protection and erosion control).98
In addition, the European Territorial Cooperation (ETC) programmes or also known as Interreg
include “Environment” and “Climate Change” in their thematic objectives. ETC is one of the two
goals of cohesion policy and provides a framework for the implementation of joint actions and
policy exchanges between national, regional and local actors from different Member States.
Eligible stakeholders can benefit from ETC programmes such as Interreg Med, Interreg Europe
and Italia-Malta. Such programmes do not finance infrastructural developments, however pilot
projects that promote GI and nature based solutions may be considered as relevant and will lead
to mainstream projects.

96 Regulation (EU) No 1293/2013 of the European Parliament and of the Council of 11 December 2013 on the establishment of a
Programme for the Environment and Climate Action (LIFE) and repealing Regulation (EC) No 614/2007.
97 http://ec.europa.eu/environment/biodiversity/business/assets/pdf/ncff.pdf
98 www.eib.org/ncff
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VI. Case Studies of Green Infrastructure Initiatives in Malta and Gozo

C

hampioning good examples of GI-related projects can serve as an inspiration to help
motivate additional actors and sectors in pursuing GI investments in the country.
Architects, engineers and planners can play a very important role in designing innovative
GI solutions for the country. Illustrative examples of local green infrastructure initiatives
are reviewed in this chapter. Such initiatives are also relevant to maintain and improve
provisioning services (e.g. provision of habitat), regulatory services (e.g. natural climate and
water regulation), supporting services (e.g. maintenance of soil structure) and cultural services
of ecosystems (e.g. areas for recreation, leisure and overall health well-being).
Case study at Ministerial level: The Greening Urban Areas Project
The “Greening Urban Areas Project” was launched by the Environment Minister on 16 May 2014
and is currently ongoing. Through this government project, a grant of €50,000 was initially
allocated by the Ministry for Sustainable Development, the Environment and Climate Change
(MSDEC) separately to four localities: Fgura, Msida and St Paul’s Bay in Malta, and Victoria in
Gozo. The intended aim is to create larger green spaces (through the planting of trees and shrubs
in designated areas chosen by the respective local councils) and hence raise the quality of life for
both the residents of these localities, as well as for visitors. Since then additional Local Councils
took part in this project (Birkirkara, Raħal il-Ġdid, Mosta, and Ta’ Xbiex in Malta and Xagħra in
Gozo) and financed by the Government with a total grant of €150,000 in 2015. In 2016, an
additional six local councils will take part in this initiative. These are Santa Venera, San Ġwann,
H’Attard, Birżebbuġa and Cospicua in Malta and Xewkija in Gozo with a grant of €30,000 each
with a total of €180,000 for 2016.
Case study at a regional level: EcoGozo
EcoGozo is the vision for the island of Gozo to become an eco-island by
2020 on the principles of sustainability and an improved quality of life.
Amongst the goals on education, economic development and social
progress are also goals on the reduction of carbon and water footprints
and on environmental protection. In this respect, the eco-island will
also strive to achieve ‘[a] healthy and successful place to live in, in
equilibrium with the environment’. Several projects and various
activities are being implemented throughout Gozo which are contributing towards this vision.
Examples are:




the upgrading of existing public gardens (the upgrading of Villa Rundle Gardens in Victoria,
the embellishment of id-Daħla taċ-Ċnus area in Sannat and the embellishment of Ġnien ta’
Blankas Olive Grove at Imġarr ix-Xini Heights) and creation of new ones (Three Hills Garden
in Marsalforn and the afforestation project at Mġarr Harbour Grove in Għajnsielem); and
the rebuilding and restoration of rubble walls in strategic areas in the localities of Kerċem,
Xagħra, Nadur, Marsalforn and Santa Luċija, with the purpose of embellishing the
surroundings and also to reduce soil erosion. These initiatives are being implemented
through the scheme issued by the Ministry for Gozo for Gozitan Local Councils and
Administrative Committees and are being financed from funds allocated by the Government
for the implementation of the EcoGozo Action Plan 2010-2012.
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Case study by a government department: Life Saving Buskett
L-Inħawi tal-Buskett and tal-Girgenti is one of the
largest special areas of conservation in the Maltese
Islands. It consists of three valley systems - Wied lIsqof, Wied il-Luq and Wied il-Girgenti - each
sustaining a permanent watercourse. They support
the highest concentration of riparian woodlands in
the Maltese Islands. The Life Saving Buskett Project is being implemented by the Parks
Directorate from July 2013 to May 2018. The project aims to safeguard four habitats listed in
Annex I to the Habitats Directive. These are: Mediterranean pine forests with endemic Mesogean
pines (9540), Olea and Ceratonia forests (9320), Salix alba and Populus alba galleries (92A0),
*Arborescent matorral with Laurus nobilis (5230), and Quercus ilex and Quercus rotundifolia
forests (9340). Project activities include, amongst others, the restoration of dry stone ashlar walls
along the watercourse, the removal of invasive alien plants (Ailanthus altissima, Vitis spp., Agave
spp. and Ricinus communis), and planting of 3,300 trees characteristic of the afore-mentioned
habitats.99
Case study by a Local Council: GreenInfraNet Project
The Għajnsielem Municipality participated as one of
the Partners in the Interreg IVC Co-financed
“GreenInfraNet Project”. The latter aims to promote
the development and implementation of green infrastructure by exchanging experience and
expertise, and by identifying, analysing and transferring good practice related to green
infrastructure policies.100 Key project deliverables include:
-

The online publication “Greening Europe”, which consolidates the substantive results of
project activities;101
A stakeholder database to enable future cooperation in the field of green infrastructure;
Transfer of good practices among partners, as described in the Greening Europe publication;
and
The permanent “European Network for Green Infrastructure Knowledge and Experience”
(ENGINE), which will enable continued exchange and transfer of experience, expertise and
good practices after the end of the GreenInfraNet project.

Case study by an academic institution: LifeMedGreenRoof Project

99 http://lifesavingbuskett.org.mt/life-saving-buskett/
100 http://www.greeninfranet.org/
101 http://www.greeninfranet.org/index.php?page=green-infrastructure
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The University of Malta is participating in the
LifeMedGreenRoof project, which will run until July
2017. This project involves the construction of two
demonstration green roofs as case-studies: both on
the University of Malta's Faculty for the Built
Environment campus building. The roof will
demonstrate the benefits of green roofs for meeting
environmental and biodiversity targets. The intended project aim is to create a baseline study on
the most important aspects of green roofs in terms of local needs, to show that green roof
technology is safe and cost-efficient and to provide the knowhow for the technology to be
replicated by others.102 The expected project deliverables include (apart from the two
demonstration roofs):







Identification of adequate local materials as growing media103
Identification of suitable native plants104
Publication of data on insulation properties
Publication of data on storm-water management
Drafting of green roof standard for Malta
Drafting of national strategy for green roof dissemination presented to the relevant Maltese
authorities

Native plants typical of garigue have been selected for propagation trials and for planting in
testing trays in Malta’s case as they can tolerate shallow, poor, and dry soils and exposure to high
winds and solar radiation. These conditions are more or less similar to those that would be
experienced on a green roof environment. Plants that are woody or herbaceous annuals were
excluded in view of the need to take into account of fire risks.
Laboratory activities have been undertaken to test different growing media (which may comprise
mineral components such as sand, pumice, perlite, crushed brick, and, organic components, such
as peat, green compost, plant and wood fibre, composed bark) and on the basis of the presence of
usable media as well as innovative media such as Biochar (a heterogeneous material). Such
testing involves looking at whether the medium possesses desirable characteristics such as
stability over time (low organic matter content), high permeability, adequate water retention
capacity, absence of phytotoxic chemicals, and absence of contaminants that may be transported
in water runoff.
For the LifeMedGreenRoof project, attention focused on biochar obtained from wood gasification.
Laboratory activity allowed the achievement of identification of two growing media for the
Maltese demonstration site (one with biochar, and one without).
In January 2017 the LifeMedGreenRoof project in collaboration with MCCAA launched for public
consultation the first draft of the national Green Roofs standard. The Standard was drafted by a
technical committee made up of various stakeholders and a number of technical meetings (14)
were held in order to compile the standard. The technical committee consists of representatives

102 http://www.lifemedgreenroof.org/
103 Report is available at: http://www.lifemedgreenroof.org/wp-content/docs/growing_media_MT_IT.pdf
104 Report is available at: http://www.lifemedgreenroof.org/wp-content/docs/plant_list_MT_IT.pdf
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of different national entities, such as the Chamber of Engineers, ERA, Malta Developers
Association, and Occupational Health & Safety Authority amongst others.
Case study by NGOs: Majjistral Nature and History Park – A Green Network
The Majjistral Nature and History Park, which is Malta's first natural
national park is managed by the Heritage Parks Federation consisting of
three NGOs. The management is overseen by a management board,
composed of three representatives from the NGOs, three from the public
sector, Mellieħa Local Council and a chairperson. This Park incorporates
part of the protected coastal cliffs of the North West of Malta, which now
form part of the Natura 2000 network, and also contains a number of
historical and archaeological sites. The Park is a member of the
EUROPARC Federation, which amongst its aims, is that of promoting good
practice in the management of protected areas. The Park offers an extensive natural and
recreational area for tourists and locals alike. The site is used for country walks, trekking and
horse riding. One of the MTA “Malta Goes Rural Walks” trails passes through the site.
Case study of a transboundary nature: SIMBIOTIC Project
The Sicily-Malta Biogeographical Transboundary Insular Connectivity
Project was implemented between April 2011 and March 2013 with
financial assistance provided by the ERDF and co-financing by the four
project partners: the Botany Department of the University of Catania,
the Comune di Pachino, the Institute of Earth Systems of the University
of Malta and the Ministry of Gozo.105 The project addressed the crossborder corridor area between South East Sicily and Gozo. This area is
recognised as an important link for ecological connectivity of the
Central Mediterranean migratory route between Europe and Africa.
Pressures driven by man however have led to fragmentation and decline in ecological value. In
this regard the project adopted a landscape scale approach by implementing habitat restoration
of selected sites to serve as potential stepping stones for migratory species.
Case study of a local initiative to introduce GI in an urban setting: E2STORMED project
The E2STORMED project deals with the challenge of capturing and
reusing stormwater runoff before it flows as surface water, by exploring
Sustainable Drainage Systems (SuDS), with the end goal of increasing
energy efficiency106. The latter may be achieved by looking at
stormwater as a resource that can alleviate the use of potable water and
hence reduce the energy demand on desalination, reducing the inflow
of stormwater into sewers thus reducing the energy demand for water
treatment, and by contributing towards making building more energy
efficient.

105 http://www.simbiotic.eu/
106 http://www.e2stormed.eu/project/
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The basic principle behind SuDS is to manage stormwater by following natural hydrologic
processes. Examples of SuDS are for instance green roofs and porous surfaces for parking lots and
roads as a source control of stormwater. Hence there is a direct link between SuDS and green and
blue infrastructure components.
E²STORMED promotes the use of SuDS to improve energy efficiency in the urban water cycle and
in buildings in Mediterranean cities. The project partnership comprises local authorities and
municipalities from participating Mediterranean countries that will directly benefit from the
project results. The Local Councils Association (Malta) is a project partner. E²STORMED
institutional partners are in charge of the implementation of the management tools (developed
by the operational partners) in their cities. A decision support tool and a transition manual were
developed to serve as guidance to decision makers on how best to approach and adopt
sustainable urban stormwater management and what decision-making process to follow when
assessing the benefits of a system with SuDS over a conventional system without SuDs.
In Malta’s case, stormwater generally flows on the surface of residential roads and is then
collected via gratings in particular areas and conveyed through underground pipes or culverts.
Stormwater is then discharged into reservoirs or else into valleys. As part of the E²STORMED
project, Ħaż-Żabbar was selected as a pilot area to explore ways in which sustainable stormwater
management and sustainable drainage can be retrofitted in a developed area.107 The Report on
the application of the E²STORMED decision support tool in Ħaż-Żabbar considers the following
scenarios for two pilot cases – in a selected existing development area, and in a new area for
development:


Pilot Case 1 – Development Area

Scenario 1 - Conventional development where storm water flowing on the surface of
residential roads is collected via gratings and conveyed through underground pipes and
directed to Structural Detention Facility

Scenario 2 – Development of new infrastructures retrofitted with SuDS (extensive green
roof, permeable pavement and infiltration detention basin) in a strategic location to
collect storm water and reduce the surface runoff produced



Pilot Case 2 – New development Area
 Scenario 3 – Conventional development for the new area consisting of storm water
flowing on the surface of residential roads being collected via gratings and conveyed
through underground pipes and directed to a reservoir. The collected storm water can
be reused for irrigation. The overflow of the reservoir will discharged into the
Marsascala basin.
 Scenario 4 – Development with SuDS for the new area with the result of better planning
and maximising the benefits of SuDS. A large part of the roof area of a residential block
will be covered in green roof, while the paving of the recreational area will be permeable.
Runoff water from the secondary roads is directed towards the main road where filter
drains shall be constructed on both sides, water will then flow through a bio retention
area and collected in a retention basin at the lowest point of the area. 108

The benefits of SuDS over conventional approaches as identified in the Report are:
107 http://www.e2stormed.eu/local-councils-association-malta-pilot-city/
108 http://www.e2stormed.eu/wp-content/uploads/2013/02/3.-Report-about-DST-application-Malta1.pdf
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Better water quality at the outflow;
Protection of receiving bodies;
Re-use of stormwater;
Reduction in water consumption; and
Support flood management activities to protect properties from flooding.

A Transition Manual and a Strategic Action Plan for Ħaż-Żabbar have also been compiled as part
of the project. 109,110 The Transition Manual presents a coherent and holistic methodology to guide
the desired paradigm shift from conventional systems to systems integrating SuDS. The Strategic
Action Plan sets out the following long-term vision for Ħaż-Żabbar:
Stormwater is a valued resource in sustainable community management. Aware of the costs involved
in the extraction and production of water and the related energy consumption, citizens will come to
value stormwater as a resource, in the same way as our ancestors. Sustainable Urban Drainage
Systems will be promoted as the means to mitigate local flood risk and to protect the receiving
bodies, while creating valuable amenity spaces for communities and being of benefit to eco systems.
As identified in the Strategic Action Plan for Ħaż-Żabbar, one of the objectives is to construct a
prototype infrastructure to prove the benefits of a complete system. Indeed the next step is the
actual implementation of a pilot project so as to assess the impact of SuDS in Malta and this will
be done with the cooperation of the Ministry of Energy and Health.

109 http://www.e2stormed.eu/wp-content/uploads/2013/02/3.-Transition-Manual-Malta.pdf
110 http://www.e2stormed.eu/wp-content/uploads/2013/02/3.-Strategic-Action-Plan-Malta.pdf
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VII. Conclusion

I

f appropriately planned and managed, GI has the potential to yield multiple functions and
benefits at different scales by capitalising on the inherent complexity of the environment visà-vis its connections and interactions. The potential to generate multiple benefits and
functions from the same spatial area is a very much relevant aspect to consider in a small island
context such as Malta where land uses are frequently conflicting coupled with inherent land
constraints. Hence the multi-functionality of GI is very much appealing and warrants further
promotion and exploration in Malta.
GI is intended to promote sustainable liveable spaces and ecological connectivity whilst
contributing to attaining multiple policy objectives related to water regulation, climate change,
sustainable urban planning and smart growth by promoting multi-functionality including
environmental protection, local climate regulation and air quality, storm water attenuation and
control, water and soil conservation, energy efficiency, aesthetic, well-being, recreational and
urban enhancement, and tourism opportunities. The evaluation of GI potential is associated with
the status of ecosystem services and the assessment of condition as well as the qualitative
assessment involving stakeholder participation and citizen science. Stocktaking of GI and its
effective mobilisation is much dependent on the findings of mapping and assessing the status of
ecosystems and their services, which is in particularly needed to enable the identification of
where further elements of GI may be deployed to curb fragmentation and improve ecosystem
connectivity in order to maintain or maximise ecosystem services. Whilst consideration of the
ongoing progress in development of policy instruments at international and EU level should be
maintained, attention should also be directed towards the country’s specificities and the use of a
combination of contextual and meaningful indicators to represent overall performance.
Barriers to implementation of GI such as lack of awareness, lack of knowledge and understanding
of related functions and benefits; failure to connect GI with other sectoral goals; lack of funding
for design, implementation and maintenance; and perceived high cost may set an inertia for GI
mobilisation. This information document has, in this regard, been compiled to help promote and
motivate GI thinking in Malta. Further education, research and adaptive monitoring are required
to test and evaluate new elements of GI while ensuring compliance with national legislation on
environmental aspects and also spatial planning regulations.
At present, aspects of GI are addressed by a number of authorities in Malta as a result of its
crosscutting nature. The Environment and Resources Authority (ERA) addresses issues related
to Natura 2000 and ecosystem services, whereas the Planning Authority (PA) focuses on spatial
planning and infrastructural developments. Other national authorities which contribute to the
implementation of the GI concept include the Malta Competition and Consumer Affairs Authority
(MCCAA) which leads on standardisation projects such as the National Green Roofs Standard, and
PARKS, which is mainly responsible for the upkeep and maintenance of public green open spaces
in various localities. The lead entity to consolidate national efforts and ensure national, EU and
international targets on GI development and implementation are met in a timely manner still
needs to be identified, whilst remits and responsibilities of the various stakeholders are yet to be
established.
In conclusion, it is important to note that the deployment of GI is context specific. GI
implementation requires careful planning and management and needs to take into consideration

63

Investing in the Multi-functionality of Green Infrastructure (GI)
– An Information Document to support GI Thinking in Malta
local characteristics and distinctiveness. Furthermore, the design of GI projects, needs to uphold
the spatial concept with elements that act as dynamic systems. Involvement of natural scientists
and social scientists when planning GI is essential in order to capitalise benefits while avoiding
disservices and hence ensuring acceptance by local communities.

-
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