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Foreword by the Minister 

The time has come to seriously revolutionise our approach towards 
urban planning. Evidence shows that greener infrastructure reaps 
PDQ\�EHQHͤWV�IRU�D�FRXQWU\�DQG�LWV�UHVLGHQWV��DQG�WKLV�LV�WKH�SDWK�WKDW�
Government will be taking. 

We continue our work on environment regulation, urban greening 
SURMHFWV��DQG�ELRGLYHUVLW\�SURWHFWLRQ� LQ� UXUDO�DUHDV��DQG� IXUWKHUPRUH�
have been changing our approach in order to tackle urban zones, with 
the aim of improving the quality of life for all. 

I believe the time has come to improve the environment we live in every day and spend the most time in: our 
homes, our workplace, our schools, and the roads we use every day. As Nadarev Saño said at the Climate 
Conference in Doha in 2012: “If not us, then who? If not now, then when? If not here, then where?”

Green walls and green roofs are part and parcel of our path towards more intelligent planning and 
complement our vision for greener infrastructure, through a shift from grey to green. This approach has 
D�QXPEHU�RI� VRFLDO� DQG�KHDOWK�EHQHͤWV�� JUHHQ�DUHDV� LPSURYH�PHQWDO� DQG�SK\VLFDO�ZHOOEHLQJ�� DV�ZHOO� DV�
help mitigate rising temperatures in our buildings and other effects of climate change. There is substantial 
evidence that people feel more responsible for the environment they live in if it is green, so it remains within 
our interest to actively work towards this type of planning. 

This is why Government is working on a number of initiatives and schemes - worth millions: urban greening 
SURMHFWV�DFURVV�YDULRXV�ORFDOLWLHV�LQFOXGLQJ�PDMRU�LQQRYDWLYH�SURMHFWV�LQ�WKH�XUEDQ�DUHDV�ZLWK�WKH�KLJKHVW�
levels of development, pollution, and lack of green areas; we have changed the mechanics of the Development 
3ODQQLQJ�)XQG�WR�PDNH�LW�JUHHQHU�DQG�WS�UHZDUG�/RFDO�&RXQFLOV�DQG�1*2V�WKDW�SURSRVH�JUHHQ�SURMHFWV��:H�
will also strive to take up as many proposals as possible from this paper prepared by the Forum. 

These initiatives are all part of a larger policy: the ecological transition of our country. Our urban areas 
VKRXOG�EH�JUHHQHU��DQG�ZH�VKRXOG�SODQ�LQ�D�ZD\�WKDW�LW�LV�EHQHͤFLDO�IRU�RXU�ZHOOEHLQJ�EXW�DOVR�QHFHVVDU\�IRU�
a sustainable future. 

Green walls, apart from making the country aesthetically greener, and contributing to the mental well-
being of the community, also absorb carbon dioxide, increase oxygen levels, reduce temperatures inside 
KRXVHKROGV�LQ�VXPPHU��UHGXFH�ͥRRGLQJ�DQG�DFW�DV�SROOLQDWRUV��7KLV�SDSHU�RQ�*UHHQ�:DOOV�DQG�*UHHQ�5RRIV��
perfectly outlines the importance of both towards a more sustainable Malta.

Dr. Aaron Farrugia
Minister for the Environment, Climate Change and Planning
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Executive Summary

Population growth is leading to increased urbanisation of our landscape – which is, in turn, giving rise 

WR�D�QXPEHU�RI�FKDOOHQJHV��6RPH�RI�WKHVH�FKDOOHQJHV�LQFOXGH�ͥRRGLQJ��LQFUHDVHG�ODQG�WDNH�XS��KDELWDW�

fragmentation and loss, lack of green open spaces, greater Urban Heat Island Effect1,  and negative 

LPSOLFDWLRQV� RQ� PHQWDO� KHDOWK� DQG� ZHOO�EHLQJ� RI� VRFLHW\� LQ� JHQHUDO�� 7KHVH� UHSUHVHQW� VLJQLͤFDQW�

challenges, socially, environmentally and economically, which could lead to serious repercussions if 

not addressed through measures by governments and policy-makers. In fact, the recently launched 

European Green Deal by the European Commission is purposely designed to address such challenges. 

While Government has launched various initiatives to address environmental challenges, more needs 

to be done in terms of green infrastructure.  Green walls and roofs are two of the elements of green 

infrastructure which this document focuses on, in relation to their implementation in the urban context.  

The ultimate aim of this document is to outline a number of measures which could be adopted by 

different entities to promote these important aspects of green infrastructure. The measures are 

addressed towards residential, commercial, and industrial buildings. It is important to note that while 

these two elements are important steps to ensure sustainable green buildings, there are various other 

elements that constitute green buildings and require further discussion in the coming months and 

years. In fact, experts have been increasingly calling for a holistic green infrastructure policy for Malta 

(Balzan, Borg, Gatt, & Torpiano, 2019). 

7KH�GRFXPHQW�VWDUWV�E\�RXWOLQLQJ�WKH�PDLQ�REMHFWLYHV��IROORZHG�E\�DQ�XQGHUVWDQGLQJ�RI�WKH�RYHUDOO�JUHHQ�

YLVLRQ�IRU�WKH�FRXQWU\��GHOLQHDWLQJ�KRZ�JUHHQ�ZDOOV�DQG�JUHHQ�URRIV�ͤ W�LQWR�WKLV�YLVLRQ��7KH�GHͤQLWLRQV�RI�

JUHHQ�ZDOOV�DQG�URRIV�DUH�WKHQ�H[SORUHG�WRJHWKHU�ZLWK�WKH�EHQHͤWV�DQG�FKDOOHQJHV�RI�WKHVH�WZR�DVSHFWV�

RI�JUHHQ�LQIUDVWUXFWXUH��$�QXPEHU�RI�ͤQDQFLDO�DQG�QRQ�ͤQDQFLDO�LQFHQWLYHV�DUH�SURSRVHG�EDVHG�RQ�WKH�

DQDO\VLV��LQ�RUGHU�WR�PDNH�VXUH�WKDW�0DOWD�UHDSV�WKH�EHQHͤWV�DQG�DGGUHVVHV�WKH�FKDOOHQJHV�DVVRFLDWHG�

with green walls and roofs.  

This document is written based on the information gathered through the members that form part of 

the Intelligent Planning Consultative Forum and also through feedback from the University of Malta. 

1 Building and road surfaces absorb the sun’s heat, causing - surface temperatures and overall ambient temperatures to rise 
particularly during the daytime; a reduction in nighttime cooling; and higher air-pollution levels. Explained in more detail further 
on.
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1. Introduction and Policy Objectives
Investment in green roofs and green walls falls within a broader vision for Malta which focuses on the 

achievement of sustainable economic growth that is based on a net-zero carbon footprint economy. 

Green infrastructure, which includes various elements such as green walls and green roofs, is one of 

the many tools that may be used to attain this goal. Especially due to the increase in urban areas, the 

inclusion of vegetation and other abiotic elements in urban planning and building designs is essential 

to create spaces that are environmentally conscious, resilient to the challenges imposed by climate 

change, and aesthetically pleasing -- whilst enhancing the wellbeing of the general public. To this 

HIIHFW��WKH�SROLF\�REMHFWLYHV�DVVRFLDWHG�ZLWK�WKLV�UHSRUW�LQFOXGH�

1. To provide guidance and leadership with regard to investment in green roofs and green walls, and 

green infrastructure in general;

2. to raise awareness, inform, and educate society on the important role of green infrastructure;

3. WR�SURSRVH�D�QXPEHU�RI�SROLF\�PHDVXUHV�WKDW�DUH�VSHFLͤFDOO\�GHVLJQHG�WR�LQFHQWLYLVH�LQGXVWU\�DQG�

household investment in green walls and green roofs;

4. to identify barriers in relation to investment in green roofs and green walls;

5. WR�VXSSRUW�UHVHDUFK�RQ�JUHHQ�LQIUDVWUXFWXUH�EXW�VSHFLͤFDOO\�RQ�JUHHQ�URRIV�DQG�JUHHQ�ZDOOV��DQG

6. to monitor, evaluate, and report progress on green walls and green roofs investment. 
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As highlighted in Section 2 of the report, investment in green infrastructure essentially falls within 

the European Union’s Green Deal and EU Biodiversity Strategy for 2030, which provide a holistic 

framework targeted to address the issue of climate change. The section also highlights various green 

LQIUDVWUXFWXUH�DQG�XUEDQ�JUHHQLQJ�SROLFLHV�VSHFLͤF�IRU�0DOWD��

7KLV�VHFWLRQ�LV�IROORZHG�E\�DQ�H[SODQDWLRQ�DQG�GHͤQLWLRQ�RI�ZKDW�FRQVWLWXWHV�D�JUHHQ�URRI�DQG�JUHHQ�ZDOO�

(Section 3). This is an important element that will guide policy-makers with regards to the incentives 

that will be launched. 

7KH� PDLQ� EHQHͤWV� DQG� EDUULHUV� RI� JUHHQ� URRIV� DQG� JUHHQ� ZDOOV� DUH� RXWOLQHG� LQ� 6HFWLRQV� �� DQG� ��

UHVSHFWLYHO\��7KH�ͤQDQFLDO�DQG�QRQ�ͤQDQFLDO�EHQHͤWV�RXWOLQHG�LQ�6HFWLRQ���DLP�WR�HQKDQFH�WKH�EHQHͤWV�

and address the challenges outlined in the previous sections. Section 7 highlights the limited case 

studies locally. 

The report proceeds by outlining the implementation and monitoring process in Section 8, before 

outlining the main conclusions in Section 9. 
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2. The Vision

The present section outlines the main vision, policies and strategies that support investment in green 

walls and green roofs locally and at an EU level.

2.1. Green Infrastructure in the European Union

The adoption of green roofs and green walls falls within the broader vision of the European Union 

(EU). On the 20th of April 2020, Malta became one of 17 EU member states calling on the European 

Commission to put the European Green Deal central to a resilient recovery post the Covid-19 pandemic, 

a deal which aims to turn Europe’s economy into a sustainable one. The European Green Deal endorses 

the vision of a climate-neutral EU by 2050, and will focus on turning climate and environmental 

FKDOOHQJHV�LQWR�RSSRUWXQLWLHV�DFURVV�DOO�SROLF\�DUHDV�ZKLOVW�PDNLQJ�WKH�WUDQVLWLRQ�D�MXVW�DQG�LQFOXVLYH�

RQH��7KH�YLVLRQ�RI� WKH�*UHHQ�'HDO� LV� LQ� OLQH�ZLWK�WKH�3DULV�$JUHHPHQW�REMHFWLYH�� ,Q�0DUFK������� WKH�

European Climate Law was enacted to enshrine the climate-neutrality target into law. In addition, each 

Member State is required to develop a national long-term strategy on how they plan to reach these 

targets in line with the European Green Deal and Paris Agreement. 

7KH� XOWLPDWH� WDUJHWV� RI� WKH� (XURSHDQ� *UHHQ� 'HDO� LQYROYH� WKH� HͦFLHQW� XVH� RI� UHVRXUFHV� WKURXJK� D�

circular economy, to restore biodiversity, and reduce pollution. One of the actions required to reach 

WKHVH�WDUJHWV�LV�WR�HQVXUH�WKDW�EXLOGLQJV�EHFRPH�PRUH�HQHUJ\�HͦFLHQW��7KHVH�DLPV�DQG�DFWLRQV�DUH�LQ�

OLQH�ZLWK�WKH�EHQHͤWV�WKDW�HPHUJH�IURP�LQYHVWPHQW�LQ�JUHHQ�ZDOOV�DQG�JUHHQ�URRIV��RXWOLQHG�LQ�6HFWLRQ�

4. 

Thus, green walls and green roofs will have a pivotal role to play in having no net emissions from 

greenhouse gasses by 2050. In fact, one of the Policy sectors the Green Deal focuses on, is the need 

for a cleaner construction sector with policies aimed at the Building and Construction sector. Green 

roofs and green walls can provide the necessary insulation needed to climate proof buildings and 

WKHUHIRUH�PDNLQJ�WKHP�PRUH�HQHUJ\�HͦFLHQW�DV�WKH�EXLOGLQJ�ZRXOG�UHTXLUH�OHVV�HQHUJ\�WR�FRQWURO�LWV�

climate (Heaters, ACs, etc) thus falling in line with the Green Deal policy aims. The planting of more 

vegetation in urban areas through green walls and green roofs will help cut carbon emission levels and 

aid with reaching a carbon neutral continent by 2050.

In line with the Green Deal, the EU has adopted a Biodiversity Strategy for 20302.   The Biodiversity 

Strategy for 20303�QRWHV�WKDW�QDWXUH� LV�D�YLWDO�DOO\� LQ� WKH�ͤJKW�DJDLQVW�FOLPDWH�FKDQJH��DQG�WKURXJK�

2 Council of the European Union, Conclusions on Biodiversity - The need for urgent action, 16 October 2020 (11829/20)
3 European Commission Communication on the “EU biodiversity strategy for 2030 - Bringing nature back into our lives”; COM 

����������ƒPCN��#PPGZ
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its targets it aims to ensure that Europe’s biodiversity and nature will be on the path of recovery by 

2030, thus enhancing its, and the society’s resilience to various impacts including those resulting from 

climate change. Green infrastructure has been recognised throughout the strategy as a means to help 

in this regard. 

Preceding the European Green Deal, the European Commission issued a communication on the EU 

strategy on Green Infrastructure, titled Enhancing Europe’s Natural Capital4. The strategy supports 

investment in green walls and roofs as it aims to preserve and develop a healthy Green Infrastructure 

in order to tackle biodiversity loss. 

2.2.  Green Infrastructure in Malta

Green infrastructure is still a relatively new concept in Malta. Despite the hindering initial stages of 

such investment, a number of local policies drafted in the past years endorse the investment in green 

roofs and green walls, directly, or indirectly by promoting green infrastructure. A list of the main policy 

documents and strategies is outlined in Appendix 1 of this Report.

,Q�UHFHQW�PRQWKV�WKH�*RYHUQPHQW�WRRN�SROLF\�WR�DFWLRQ�E\�KHDYLO\�SURPRWLQJ�$PEMHQW�0DOWD̵V�+PǥCFFTW�

2CLLKʑPC�VFKHPH�IRU�/RFDO�&RXQFLOV�LQ�0DOWD�DQG�*R]R��9DULRXV�ORFDOLWLHV�KDYH�EHQHͤWWHG�IURP�SURMHFWV�

which aim to green urban areas, in particular those areas that are densely populated.

,QQRYDWLYH�SURMHFWV�LQYROYLQJ�JUHHQ�ZDOOV�DQG�JUHHQ�URRIV�LQ�RXU�VWUHHWV�DQG�LQGXVWULDO�DUHDV�ZLOO�IXUWKHU�

enhance such investment which will be carried out over the coming months. 

Furthermore, the Planning Authority  has also revised the terms and conditions of the utilisation of 

the Development Planning Fund so as to encourage more investment in Green and Blue Initiatives5,  

ZKLFK�ZRXOG�EH�IXOO\�ͤQDQFHG�DV�D�UHVXOW�RI�WKLV�UHYLVLRQ���7KH�*RYHUQPHQW�KDV�DOVR�HPEDUNHG�RQ�DQ�

DPELWLRXV�3LORW�3URMHFW� WDUJHWLQJ�VSHFLͤF�DUHDV� LQ�KHDYLO\�XUEDQLVHG� ORFDOLWLHV�IRU�D�JUHHQ�RYHUKDXO��

ZLWK�WKH�REMHFWLYH�RI�SURYLGLQJ�JUHHQ�RSHQ�VSDFHV�DQG�UHYLYLQJ�HFR�V\VWHPV��LQWURGXFLQJ�D�JUHHQ�OXQJ�

in these towns and cities. 

4 https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:52013DC0249&from=EN https://eur-lex.europa.eu/legal-
content/EN/TXT/PDF/?uri=CELEX:52013DC0249&from=EN
��2NCPPKPI�#WVJQTKV[�%KTEWNCT������ŧ4GXKUKQPU�VQ�VJG�&GXGNQROGPV�2NCPPKPI�(WPF�
&2(�Ũ�����/C[������JVVRU���YYY�RC�QTI�OV�
ƒNG�CURZ!H����'#�($������''#�#��������(�$%�#�#���'��������#
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���'HĆQLQJ�*UHHQ�5RRIV�DQG�*UHHQ�:DOOV

7KH� SUHVHQW� VHFWLRQ� RXWOLQHV� GHͤQLWLRQV� RI� JUHHQ� ZDOOV� DQG� URRIV� DQG� WKH� GLIIHUHQW� FDWHJRULHV� RI�
LQVWDOODWLRQV�WKDW�FRXOG�WDNH�SODFH�ZLWK�UHVSHFW�WR�WKHVH�WZR�HOHPHQWV��7KH�GHͤQLWLRQV�KHOS�WR�EHWWHU�
understand the likely boundary conditions for the potential incentives highlighted in Section 6. That is, 
LQ�RUGHU�WR�EHQHͤW�IURP�DQ\�VLPLODU�LQFHQWLYHV��WKH�SRWHQWLDO�LQYHVWPHQW�XQGHUWDNHQ�VKRXOG�IDOO�XQGHU�
WKH�GHͤQLWLRQV�DQG�FDWHJRULHV�KLJKOLJKWHG�LQ�WKLV�VHFWLRQ��

3.1. Green Roofs

A green roof (a.k.a. vegetative, living, eco-roof) is a roof of a building that is partially or entirely covered 
ZLWK�SODQWV�RQ� LWV�VXUIDFH��$�W\SLFDO�JUHHQ�URRI�ZRXOG�FRQVLVW�RI�YHJHWDWLRQ��JURZLQJ�PHGLXP��ͤOWHU�
PHPEUDQH��GUDLQDJH�OD\HU��ZDWHUSURRI�OD\HU��URRͤQJ�PHPEUDQH��WKHUPDO�LQVXODWLRQ��YDSRU�FRQWURO��DQG�
VWUXFWXUDO�URRI�VXSSRUW��(DFK�RI�WKHVH�OD\HUV�KDV�D�VSHFLͤF�IXQFWLRQ���

It is important to note that the growing medium is not the typical soil used in households, mainly 
because traditional soil becomes very heavy when wet. The growing medium of a green roof is mainly 
composed of mineral aggregates, with a small percentage of organic material. The structure containing 
the elements for greening should have a good drainage and aeration system, and it should be able to 
hold water. It should also be relatively lightweight, resistant to decomposition and compression, and 
physically and chemically stable. 

Most green roofs are installed in a large integrated area or in a modular format with small planting beds 
installed next to each other. Unlike the former type of installation, modular green roofs are portable. 

Technological advancements over the years have led to the development of different types of green 
roofs, namely, extensive, intensive, and semi-intensive roofs. The elements that distinguish these 
categories include the price, maintenance, plant composition, and build-up (ERA, 2018; MCCAA, 2017).  

Extensive Green Roofs require very little maintenance and plant requirements, especially compared 
to the other types of green roofs. The plants recommended for this category should be indigenous, 
including grasses, herbaceous plants, herbs, bulbs, and tubers. These are typically low-growing and 
require low maintenance, and a light structure (MCCAA, 2017). 

5GOK�+PVGPUKXG� QT� 5KORNG� +PVGPUKXG� )TGGP� 4QQHU require moderate maintenance and occasional 
watering, if any, depending on the type of vegetation and design. Ground cover plants and low growing 
shrubs/herbs are the types of vegetation that are normally grown on Semi-Intensive Green Roofs. 
These may be either native or non-native vegetation (MCCAA, 2017). 

+PVGPUKXG� )TGGP� 4QQHU are comparable to conventional gardens when it comes to the types of 
vegetation that are grown on them. These types of roofs require regular maintenance, irrigation and 
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fertilisation, and are the most expensive type of green roof across the different categories. The types 
of vegetation grown on Intensive Green Roofs range from perennial shrubs, ground cover, grasses, 
bulbs, annuals and trees. Intensive Green Roofs require a structure to be able to support the additional 
load  (MCCAA, 2017).

The characteristics of these different types of roofs are summarised in Table 1. In line with the above 
characteristics, as outlined in the Table, intensive roofs are accessible, while extensive roofs are 
accessed mainly for maintenance purposes.  In line with these characteristics, a comparison of the 
key advantages and disadvantages of the two main types of green roof (extensive and intensive) is 
provided in Table 2. 

Characteristics Extensive Green Roof Semi-intensive 

Green Roof

Intensive Green Roof

Pricing Lowest Medium Highest

Substrate depth Shallow Medium Deep

Plant type Native Native/non-native Native/non-native

Irrigation Low Low/medium Medium/high

Maintenance Low 

Low/medium 

Medium/high

Low Low/medium Medium/high

Accessibility to Roof No/Infrequent Infrequent/regular Regular

Source: Adapted from  MCCAA (2017) and ERA (2018)

6CDNG���ś/CKP�%JCTCEVGTKUVKEU�QH�)TGGP�4QQH�%CVGIQTKGU



14

Extensive Green Roof +PVGPUKXG�)TGGP�4QQH

&GƒPKVKQP Thin growing medium; little or 
no irrigation; stressful condition 
for plants; low plant diversity.

Deep soil; irrigation system; 
more favourable condition for 
plants; high plant diversity.

Advantages Light weight: roof generally does 
not require reinforcement; 

Suitable for large area; 

Suitable for roofs with 0-3° 
slope; 

Low maintenance and long life; 

Often no need for irrigation and 
specialised drainage system;

Less technical expertise needed; 

2IWHQ� VXLWDEOH� IRU� UHWURͤW�
SURMHFWV�

Can leave vegetation to grow 
spontaneously;

Relatively inexpensive;

Looks more natural; 

Easier for Planning Authority 
to demand as a condition of 
planning approval.

Greater diversity of plants and 
habitats;

Good insulation properties;

Can simulate a wildlife garden at 
ground level;

Can be made very attractive 
visually;

Often accessible with more 
diverse utilization of roofs i.e. 
for recreation, growing food as 
open space;

0RUH� HQHUJ\� HͦFLHQF\� DQG�
storm water retention capacity;

Longer membrane life.

Disadvantages /HVV� HQHUJ\� HͦFLHQF\� DQG�
VWRUP�ZDWHU�UHWHQWLRQ�EHQHͤWV�

More limited choice of plants;

Usually no access for recreation 
or other uses;

Unattractive to some, especially 
in winter.

Greater weight loading on roof;

Need for irrigation and drainage 
systems, requiring energy, water, 
materials;

Higher capital and maintenance 
costs;

More complex systems and 
expertise.

5QWTEG��#FCRVGF�HTQO�$CPK[C��6GEJCVQ��)JKOKTG��CPF�%JJKRK�5JTGUVJC�
�����

6CDNG���ś#FXCPVCIGU�CPF�&KUCFXCPVCIGU�QH�'ZVGPUKXG�CPF�+PVGPUKXG�)TGGP�4QQHU�����)TGGP�9CNNU
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3.2. Green Walls 

A green wall is an indoor or outdoor wall that has vegetation growing on, or against, a vertical surface of 

D�EXLOGLQJ��(5$���������7KXV��JUHHQ�ZDOOV�FDQ�EH�DGMDFHQW�DQG�IUHHVWDQGLQJ�RU�DWWDFKHG�WR�WKH�ID©DGH��

A supported vertical system includes vegetation, growing mediums, irrigation, and drainage systems. 

7KHVH�ZDOOV�FDQ�EH�LQVWDOOHG�RQ�QHZ�EXLOGLQJV�RU�UHWURͤWWHG�RQ�H[LVWLQJ�EXLOGLQJV��

The growth medium used on green walls can consist of water, soil, or stone. Green walls may incorporate 

many “containerised” plantings, which help create the vegetation cover rather than rely on a smaller 

number of plants that climb and spread to provide cover.  

There are two main types of green walls namely hydroponic (soil-less) and substrate (soil-based). 

Hydroponic or soil-less green walls (a.k.a. bio-walls, living walls, and vertical gardens) grow on the 

VXUIDFH�RI�WKH�JUHHQLQJ�VWUXFWXUHV��7KHVH�DUH�JHQHUDOO\�SUH�FRQVWUXFWHG�SDQHOV��XVLQJ�VSHFLͤF�PHGLXPV�

as root support. Once installed plants grow and cover the whole structure. 

Conversely, substrate walls are modular units that can be built in or attached to existing walls. The 

substrate used is similar to that of green roofs. Modular units vary, ranging from sphagnum units 

�SODQWLQJ�FDQ�EH�GRQH�GLUHFWO\� LQ�WKLV�FDVH���VXEVWUDWH�ͤOOHG�PHWDOOLF�FDJHV��JDELRQV��DQG�SUHIRUPHG�

plastic modules (organic or inorganic medium is required). 

Another type of installation which is more common at present in the Maltese Islands is the green 

ID©DGH��7KLV�SURYLGHV�D�VLPLODU�HIIHFW�WR�JUHHQ�ZDOOV��KRZHYHU��LQ�WKH�FDVH�RI�JUHHQ�IDFDGHV�WKH�VRLO�LV�

at the base of the wall (ground-based). This type of installation typically involves climbing trellis using 

wood, light weight stainless steel ropes, rods or wire mesh depending on the type of plant used and 

design/patterns that best suit the building structure. The plants may either grow upwards or cascade 

downwards.  There are also self-climbing plants that may not need trellis. When opting for green 

IDFDGHV��RQH�KDV�WR�WDNH�LQWR�FRQVLGHUDWLRQ�WKH�LPSOLFDWLRQV�DQG�FRQGLWLRQV�RI�WKH�H[LVWLQJ�ID©DGH�DV�

certain plants may cause damage due to the weight of the aerial rootlet.

Similar to green facades, a plant-trough based system can be installed whereby different bases are 

LQVWDOOHG�WKURXJKRXW�WKH�ID©DGH��GHSHQGLQJ�RQ�WKH�HIIHFW�DQG�GHVLJQ�GHVLUHG��

:LWK� WKH� ULJKW� GHVLJQ�� JUHHQ�ZDOO� VWUXFWXUHV�ZLOO� DFKLHYH� ERWK� IXQFWLRQDO� DQG� GHVLJQ� REMHFWLYHV� E\�

providing the right conditions for the plants growing on it whilst giving the plants a longer lifespan 

with minimal component replacement.
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3.3. Relevant laws/standards to consider

Whilst indigenous plant species are recommended (ERA, 2018), it should be noted that in line with 

Subsidiary Legislation (S.L.) 549.44 - Flora Fauna, and Natural Habitats Protection Regulations – it 

LV� LPSRUWDQW�WR�HQVXUH�WKH�FRQVHUYDWLRQ�RI�QDWXUDO�KDELWDWV�DQG�ZLOG�IDXQD�DQG�ͥRUD�LQ�WKH�0DOWHVH�

Islands. Therefore, picking of protected plants or parts of plants from nature without an issued permit 

by the relevant Authority is illegal (JusticeService, 2016). 

In the case of Green Roofs, the MCCAA Standard6 (SM 3700:2017) should be followed by the entities 

and stakeholders concerned with regards to the pre-installation, installation, implementation, and 

maintenance phases of green roofs. 

In addition, it should be noted that GI initiatives being planned and/or implemented do not pose a risk 

RQ�WKH�LQWHJULW\�RI�WKH�URRI�RU�ID©DGH��RI�WKH�UHVSHFWLYH�EXLOGLQJ��HVSHFLDOO\�LQ�8&$��

For the types of plants to be used in urban settings, the ‘Guidelines for Trees, Shrubs, and Plants for 

Landscaping in the Maltese Islands’7 is to be considered. In line with national and EU Regulations 

1143/2014 and 1141/2016, introducing and spreading alien species should be prevented (EUR-LEX, 

2014, 2016). 

�śJVVRU���OEECC�QTI�OV�5GEVKQP�%QPVGPV!EQPVGPV+F�����
�śJVVRU���GTC�QTI�OV�YR�EQPVGPV�WRNQCFU���������)WKFGNKPGU.CPFUECRKPI�/CNVGUG+UNCPFU�'/7������RFH
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���%HQHĆWV�RI�*UHHQ�5RRIV�DQG�*UHHQ�:DOOV

Based on existing research, experts posit that green roof and green wall installations lead to enhanced 

sustainable development. This is because both categories of green infrastructure are associated with 

D�QXPEHU�RI�HFRQRPLF��HQYLURQPHQWDO��DQG�VRFLDO�EHQHͤWV��DV�KLJKOLJKWHG�LQ�WKLV�VHFWLRQ��

4.1. Lower Energy Consumption

Green walls and green roofs are considered an important criterion for the development of climate-

proof buildings. This means that a building’s energy consumption levels are reduced considerably. The 

thermal insulation provided by green roofs has the ability to keep the heat inside the building during 

cold days, and cool the building on hot days through the shading created by the placement of green 

roof layers on the roof surface. 

7KH�VWXG\�FDUULHG�RXW�E\�WKH�/LIH0HG*UHHQ�5RRI�3URMHFW��VHH��8R0���������RQ�WKH�JUHHQ�URRI�RI�WKH�

Faculty for the Built Environment, found that as the external air temperature rises above 19 degrees 

centigrade, the green roof cools the rooms below it, whereas in colder weather the temperature indoors 

is warmer. It was also found that generally, the green roof’s mass makes for a more stable temperature 

change in the rooms below, and makes it more resistant to sudden or dramatic changes in temperature. 

,Q�DGGLWLRQ��LW�ZDV�IRXQG�WKDW�WKH�ͥXFWXDWLRQ�RI�WHPSHUDWXUHV�LV�PXFK�ORZHU�XQGHU�WKH�JUHHQ�URRI�WKDQ�

LQ� D� FRQYHQWLRQDO� URRI� RYHU� WKH� GXUDWLRQ� RI� D� GD\�� � 7KLV� LV�PRVW� VLJQLͤFDQW� LQ� VXPPHU�� �0RUHRYHU��

WKH�VWXG\�ͤQGV�WKDW�WKH�EXLOG�XS�RI�WKH�URRI�VODE�KDG�D�ELJ�LQͥXHQFH�RQ�WKH�WKHUPDO�SHUIRUPDQFH�RI�

JUHHQ�URRIV���7KXV��ROGHU�EXLOGLQJV�ZLWK�QR�LQVXODWLRQ�DQG�VKDOORZ�̴WRUED̵�ZRXOG�EHQHͤW�PRUH�ZLWK�WKH�

LQWURGXFWLRQ�RI�D�JUHHQ�URRI���7KH�SURMHFW�DOVR�IRXQG�WKDW�WKH�UDQJH�RI�WHPSHUDWXUHV�PHDVXUHG�DW�WKH�

VRͦW�EHQHDWK�WKH�JUHHQ�URRI�ZDV�����OHVV�WKDQ�WKH�UDQJH�EHQHDWK�D�FRQYHQWLRQDO�URRI��

6RPH�VWXGLHV�ͤQG�WKDW�JUHHQ�ZDOOV�SURYLGH�KLJKHU�HOHFWULFLW\�VDYLQJV�FRPSDUHG�WR�JUHHQ�URRIV��H�J���

Azis, Sipan, Sapri, Yusoff, & Hashim, 2019). However, the effect of green walls on energy consumption 

heavily depends on the density of the foliage. 

4.2. Lower Air Pollution and Greenhouse Gas Emissions

Good air quality is an important determinant for the quality of life. Air pollution leads to premature 

deaths, respiratory and cardiovascular diseases, among various other health issues (Manisalidis, 

6WDYURSRXORX��6WDYURSRXORV��	�%H]LUW]RJORX�� �������7KLV� UHPDLQV�D�PDMRU�FKDOOHQJH�HVSHFLDOO\�ZLWK�

increased economic activity and the increase in population over the past years (EC, 2019; ERA & NSO, 

�������9HJHWDWLRQ�JURZLQJ�RQ�JUHHQ�URRIV�DQG�JUHHQ�ZDOOV�KDYH�WKH�DGGHG�EHQHͤW�RI�UHGXFLQJ�FDUERQ�

emissions and improving air quality. 
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Green roofs and walls have a direct and indirect impact on air pollution and CO2 emissions. The direct 

impact is due to the fact that vegetation absorbs carbon dioxide and releases it as oxygen. This proves 

crucial to help reduce the country’s carbon emission levels. The indirect impact results in lower air-

conditioning and heating demand, thus  leading to a decline in associated air pollution and greenhouse 

JDV�HPLVVLRQV��7KHVH�EHQHͤWV�ZLOO�EH�FUXFLDO�IRU�0DOWD�WR�UHDFK�LWV�WDUJHW�RI�D�FDUERQ�QHXWUDO�FRXQWU\�

by 2050 and also in achieving the UN Sustainable Development Goals 9 - Industry Innovation and 

Infrastructure, 11 - Sustainable Cities and Communities, and 13 - Climate Action.

4.3. Curbing the Heat Island Effect

The Heat Island Effect takes place throughout the summer period whereby the heat energy of the sun 

is absorbed by the roof slabs and converted into heat energy. This energy is absorbed by the walls of 

the buildings, and ultimately emitted back into the atmosphere during the cooler periods of the day. 

This raises the temperature in urban areas, especially when compared to green areas. In large cities, 

the difference can reach up to 12oC (EPA, 2015). This of course increases demand for air conditioning 

in summer. Studies have shown that green roofs and green walls can actually reduce the ambient 

temperatures, creating a cooler urban environment (Sahnoune & Benhassine, 2017; Sheweka & Magdy, 

�������7KH�/LIH0HG*UHHQ5RRI�3URMHFW�DOVR�FRQͤUPV�WKLV���7KH�WHPSHUDWXUH�RI�WKH�PHPEUDQH�EHQHDWK�

the green roof is lower than that of a conventional roof.  The plants shading the substrate coupled with 

evapo-transpiration create a cooling effect prohibiting the roof slab from warming up.  The difference 

in temperature of the membrane below a green roof when compared to a conventional roof can be in 

access of 23 oC.  More research is required, however, on effects in the local context.  

4.4. Flood Mitigation

*UHHQ�URRIV�DQG�JUHHQ�ZDOOV�KDYH�EHHQ�FRQVLVWHQWO\�SURSRVHG�DV�D�PHDQV�WR�UHGXFH�ͥ RRGLQJ�JLYHQ�WKHLU�

ability to absorb rainwater. Compared to other solutions, green roofs and green walls are considered to 

have a low impact on the environment around us given that they use existing space. 

Overall, the amount of runoff depends on rain intensity and the antecedent dry weather period. The 

make-up and depth of the substrate also plays an important role.  However, the LifeMedGreenRoof 

SURMHFW�IRXQG�WKDW�ZDWHU�UHWHQWLRQ�UDQJHV�EHWZHHQ�����DQG������ZLWK�D�PHDQ�RI�������7HVWV�FRQGXFWHG�

in a rain simulator with depths of 10 and 15cm of substrate show that the deeper the depth the less 

the run-off and the longer the delay in run-off (over 15 minutes for a 15cm deep substrate with rain 

LQWHQVLW\� RI� ���PP�K� �UXQ�RII� FRHͦFLHQW� ��������*UHHQ�ZDOOV� DUH� DOVR� DVVRFLDWHG�ZLWK� UHWHQWLRQ�RI�

VWRUPZDWHU��ZLWK�VWXGLHV�VKRZLQJ�DQ�DYHUDJH�UDQJH�RI������/DX�	�0DK����������
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4.5. Enhanced Urban Ecosystem and Biodiversity

Green roofs and green walls enhance the potential of using indigenous vegetation, and green roofs and 

JUHHQ�ZDOOV�ZLOO�LPSURYH�WKH�XUEDQ�HFRV\VWHP�E\�DWWUDFWLQJ�LQGLJHQRXV�IDXQD�VXFK�DV�ORFDO�EXWWHUͥLHV��

birds and bees to urban areas whilst also providing fertile ground for wild plants to seed in. This is 

HVSHFLDOO\�WUXH�LQ�VXPPHU�ZKHQ�WKH�FRXQWU\VLGH�LV�GU\�DQG�GHYRLG�RI�ͥRZHULQJ�SODQWV���*UHHQ�URRIV�

DQG�ZDOOV��HVSHFLDOO\�WKRVH�PDQDJHG�DV�JDUGHQV��ZRXOG�VXVWDLQ�PRUH�ͥRZHULQJ�SODQWV�WKXV�DWWUDFWLQJ�

more fauna (Gauci, 2016).

7KH�XVH�RI�VXLWDEOH�LQGLJHQRXV�YHJHWDWLRQ��ZRXOG�DOVR�KDYH�WKH�DGGHG�WKH�EHQHͤW�RI�UHTXLULQJ�PLQLPDO�

maintenance and a reduced need for irrigation since these species are adapted to the Maltese climate, 

for example species found in garigue habitats would be suitable, as conditions are similar to what 

plants experience on roofs in terms of high solar exposure, limited soil depth, high winds and minimal 

irrigation. In this regard however , picking such species from the wild would have a negative impact 

and therefore such species should be sourced from permitted facilities. 

4.6. Lower Noise Pollution

Noise levels tend to be relatively high in highly urbanised countries like Malta. In line with improvements 

on air pollution, green walls and green roofs are also a means to improve noise pollution. The reduction 

in noise levels varies depending on the nature of the substrate and vegetation (ERA, 2018; Getter & 

Rowe, 2006; Loh, 2008).

4.7. Improved Mental and Physical Health and Social-Well Being

Humans have an innate connection with the natural world. Decades of research has consistently 

VKRZQ� WKDW� SHRSOH�ZKR�KDYH� D� VWURQJHU� FRQQHFWLRQ�ZLWK� QDWXUH� WHQG� WR� HQMR\� EHWWHU� SK\VLFDO� DQG�

mental health, as well as well-being in general. Green roofs and green walls strengthen the human 

relation with the natural world by creating opportunities for food production (urban farms), recreation, 

leisure or commercial activities. 

In addition to these elements, various proponents of green roofs and green walls posit that such 

investment is likely to enhance urban aesthetics. The World Health Organisation (WHO) stipulates 

that there is a positive connection between the aesthetic value of urban areas and social well-being 

(Edwards & Tsouros, 2006). Studies show that visual access to the natural environment has a number 

RI� EHQHͤWV� VXFK� DV� LPSURYHG� VHOI�UHSRUWHG� KHDOWK� SURGXFWLYLW\� DQG� UHGXFHG� IDWLJXH� DQG� SV\FKR�

physiological stress (Tzoulas et al., 2007). 
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A study8 carried out on the effects on the employees of the Faculty for the Built Environment at the 

University of Malta with a view on the green roof there showed that the green roof contributed to 

a feeling of wellbeing to those who experienced it.  This is mostly to do with aesthetic value, other 

factors such as air quality and biodiversity also factored in.

This positive impact on health has important implications on employability and productivity, through 

DYHUWHG�KHDOWK�FRVWV�DQG�ORZHU�VLFN�OHDYH��,Q�ODUJH�FRXQWULHV�VXFK�EHQHͤWV�FRXOG�UHDFK�ELOOLRQV�RI�HXURV�

(Coutts, 2016; eftec, 2015).  

4.8. Creation of Green jobs

7KH�FUHDWLRQ�RI�PRUH�JUHHQ�MREV�WKURXJK�JUHHQ�LQIUDVWUXFWXUH�LPSOHPHQWDWLRQ�LV�DQRWKHU�DGGHG�EHQHͤW��

both environmentally and economically. Practitioners and experts will be required to design the green 

structures (e.g., landscape architects, ecologists, horticulturalists, engineers, etc.). These experts are 

not only essential for the design stage, but most importantly for the implementation and maintenance 

stages. Specialised training on green infrastructure will also increase awareness and improve our 

society’s level of ‘green education’.

�ś.KHG/GF)TGGP4QQH�2TQLGEV��������/QPKVQTKPI�VJG�RGTEGRVKQP�QH�VJG�6CTIGV�#WFKGPEG��7Q/
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4.9. Increased Property Value and Extension of Building Life

,QYHVWPHQW�LQ�JUHHQ�URRIV�DQG�JUHHQ�ZDOOV�UHVXOWV�LQ�D�QXPEHU�RI�EHQHͤWV�IRU�SURSHUW\�RZQHUV��LQFOXGLQJ�

increased property value and building lifespan. Through green roofs and green walls, buildings will 

be shielded from direct exposure to solar radiation, and they add an additional layer of insulation 

from the sun and other elements. This is highly relevant for buildings in Mediterranean countries like 

Malta which are increasingly exposed to solar radiation especially in the summer months leading to 

relatively high maintenance costs for building owners. In addition, studies show that property value 

tends to increase due to the improved aesthetics that such an investment in green roofs and green 

walls bring.

,Q�OLQH�ZLWK�WKLV��DV�SUHYLRXVO\�UHODWHG��UHVHDUFKHUV�ZRUNLQJ�RQ�WKH�/LIH0HG*UHHQ�5RRI�3URMHFW�IRXQG�

that the temperature of the membrane under the green roof is more stable on a diurnal cycle when 

FRPSDUHG�WR�WKH�FRQYHQWLRQDO�URRI���2Q�D�FRQYHQWLRQDO�URRI�WKH�WHPSHUDWXUH�ͥXFWXDWLRQ�VXEMHFWV�WKH�

slab and membrane to expansion and contraction creating wear and tear as well as hairline cracks 

to the structure.  This results in the need to replace the membrane and repair the structure in a 

shorter timeframe than where a green roof may be installed. The latter would result in less structural 

maintenance and improved building lifespan.

������+PETGCUGF�5QNCT�2CPGN�'HƒEKGPE[

While solar panels work with solar energy, Hui and Chan, 2011 have found that they only work 

HͦFLHQWO\�XS�WR���R&���R&��*UHHQ�URRIV�UHWDLQ�WKH�DLU�FRROHU�DQG�WKXV��ZKHQ�3KRWRYROWDLF��39��SDQHOV�

DUH�LQVWDOOHG�ZLWK�JUHHQ�URRIV��ELRVRODU�URRI���WKH\�LPSURYH�WKH�HͦFLHQF\�RI�39V�HVSHFLDOO\�GXULQJ�KRW�

summer months like those experienced throughout the Maltese Islands.  An integrated PV and green 

roof system can enhance the performance of a PV system, potentially increasing generation up to 

�����PRUH�HOHFWULFLW\�WKDQ�D�VWDQGDORQH�39�V\VWHP��+XL�	�&KDQ���������

4.11. Increased Uptake of Recycled Materials

The use of recyclable materials should be encouraged for the construction of green roofs and walls 

(e.g. membranes and drainage mats, and also growing media). This could contribute to the circular 

economy, encouraged by the new EU Green Deal. 





More intelligent planning:
A shift from grey to green.
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5. Barriers to Implementation

This section outlines the main barriers associated with the adoption of green walls and green roofs. A 

number of barriers are highlighted here, but it is important to note that this looks into the initial stages 

of investment, which means that other barriers might arise later on during the implementation process. 

5.1. Planning Barriers

Various planning barriers should be taken into account when looking into investment in green roofs 

and green walls. Details on planning barriers related to green roofs are highlighted in the MCCAA 

Standards Document entitled “Green Roofs – Criteria for the planning, construction, control and 

PDLQWHQDQFH�RI�*UHHQ�5RRIV̹��7KHVH�EDUULHUV�VKRXOG�EH�FRQVLGHUHG�E\�SURMHFW�SURSRQHQWV�ZKR�PD\�

VHHN�WR�EHQHͤW�IURP�SRWHQWLDO�JUDQWV�VXFK�DV�WKRVH�HQYLVDJHG�LQ�WKLV�GRFXPHQW��7KH�DSSOLFDWLRQV�IRU�

*UHHQ�5RRIV�DQG�*UHHQ�:DOOV�VKRXOG�EH�VXEMHFW�WR�3$�SURFHGXUHV�DV�SHU�WKH�'HYHORSLQJ�DQG�3ODQQLQJ�

Act (DPA) (CAP. 552). 

First, the CGUVJGVKEU��FGUKIP��CPF�C�UVTWEVWTG�QT�DWKNFKPIŨU�NQECVKQP�CPF�KVU�UWTTQWPFKPIU would have to 

be considered carefully especially in certain areas such as UCA and village cores where it is important 

to ensure the preservation of character, urban landscape and identity. In the case of scheduled 

buildings, extra consideration would have to be given. In line with aesthetics, one has to also consider 

the environmental agents and requirements involved. Consideration should also be given to the 

PDWHULDO�DQG�IHDWXUHV�XVHG��ZKLFK�PD\�LQͥXHQFH�WKH�ORQJ�WHUP�VXFFHVV�RI�WKH�LPSOHPHQWDWLRQ�RI�WKH�

URRI�RU�ZDOO��,Q�DGGLWLRQ��HQYLURQPHQWDO�FRPSDWLELOLW\�ZLWK�UHJDUGV�WR�WKH�ͥRUD�DQG�IDXQD�XVHG�VKRXOG�

be taken into consideration. 

Second, NKIJV� CPF� UJCFG� DCTTKGTU would need to be taken into account when planning for green 

infrastructure especially since certain types of vegetation would require either more shading or more 

sunlight than others. Issues might arise (issues similar to solar rights and solar panels) in some cases 

with neighbouring structures due to possible height extensions, which would cast shade on vegetation 

which would require high exposure to sunlight. 

Third, a number of things would need to be considered, such as a DWKNFKPIŨU�UVTWEVWTCN�KPVGITKV[�CPF�

TGSWKTGOGPVU, as well as the sort of green infrastructure the building’s foundation would be able to 

withstand. Factors such as the design load should be considered. A building with small foundations 

would not be able to withstand the pressures of an intensive green roof, however it could be the case that 

it could handle an extensive green roof or a simple intensive green roof. Other structural requirements 

to be taken into account may include protection against falling, protection against root penetration, 
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SURWHFWLRQ�DJDLQVW�GDPDJH�WR�WKH�ZDWHUSURRͤQJ�URRW�UHVLVWDQW�EDUULHU��SURWHFWLRQ�DJDLQVW�VLQWHULQJ9,  

GUDLQDJH� IDFLOLWLHV�� MRLQWV��SURWHFWLRQ�DJDLQVW�HPLVVLRQV��SURWHFWLRQ�DJDLQVW� OLIWLQJ�RU�H[FHVVLYH�GUDJ�

IRUFHV�FDXVHG�E\� WKH�ZLQG��ͤUH�FKDUDFWHULVWLFV��SURWHFWLRQ�DJDLQVW�VOLSSLQJ�DQG�VKHDULQJ10,  edging, 

WUDͦFDEOH�SDYHG�VXUIDFHV��IXUQLVKLQJV��DQG�WUHH�VXSSRUWV��:LWKLQ�WKLV�FRQWH[W��LW�LV�LPSRUWDQW�WR�QRWH�

that the use of green roofs and walls in UCAs may require proper guidelines so as to avoid any potential 

damage to the buildings.

Fourth, RTQRGT� KPUVCNNCVKQP�CPF�CEEGUU to an irrigation system as well as water would also have to 

be considered when planning to install green infrastructure. Considerations would also need to be 

JLYHQ�IRU�WKH�FDWHJRU\�RI�URRI�RU�ZDOO�SURSRVHG��WKH�SURSRVHG�SODQWV��ZDWHUSURRͤQJ��DQG�SURWHFWLRQ�RI�

membranes, moisture, drainage, and rainwater catchment systems as well as rain water access. In 

line with irrigation requirements, watering considerations should also be factored in. It is important to 

use plants that are suitable for our climate and that do not require large amounts of water. Indigenous 

SODQWV�VKRXOG�EH�FRQVLGHUHG�DV�VSHFLͤHG�ODWHU�LQ�WKLV�GRFXPHQW�

 Fifth, CEEGUUKDKNKV[ would need to be considered especially if the implementation of green infrastructure 

will be used in the public domain. In addition, both private and public investment in green roofs and 

walls should ensure accessibility for maintenance and repairs in particular. Accessibility for emergency 

and protection services would also need to be factored in.

Sixth, JGCNVJ�CPF�UCHGV[�QHHGV�WR�EH�FRQVLGHUHG�E\�WKH�SURMHFW�SURSRQHQW��DQG�WKLV�LQFOXGHV�DYRLGLQJ�

hazardous materials or vegetation. Also, before starting the works, the personnel involved should make 

sure that the necessary precautions are taken to ensure a safe and healthy environment throughout 

the design and execution stages, as well as for maintenance purposes. 

Overall, it is important that Government takes all the necessary measures towards sustainable 

planning. Such changes should be supported by evidence-based research. 

5.2. Legislative Barriers

Existing legislation should be taken into account. The plans submitted should be in line with the 

current legislative framework. Spatial considerations and property rights would have to be taken into 

account when implementing green infrastructure, both on the structure itself and in the public domain. 

Moreover, it is important that some form of protection or recognition of solar rights is granted to land 

owners. Although indigenous trees and shrubs are drought-resistant, they would normally require a 

substantial amount of sunlight. 

�ś6JG�HWUKQP�QH�RCTVKENGU��YKVJQWV�OGNVKPI��KPVQ�QPG�UQNKF�QT�RQTQWU�OCUU�YJGP�RTGUUWTG�CPF�JGCV�CTG�CRRNKGF�
10  Break off due to structural strain.
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5.3. Administrative Barriers

The creation of additional permits and studies by the Planning Authority (PA), the Environment 

and Resources Authority (ERA), the Building and Construction Agency (BCA) and possibly the 

Superintendence for Cultural Heritage for the implementation of green infrastructure on structures 

and buildings can also be seen as a barrier as it would possibly require more manpower and time to 

process such applications. A process to vet and certify the standard of installed Green Infrastructure 

would have to be established and implemented. This implies that additional resources would be needed 

by relevant authorities to handle new permit processes, case studies, environmental studies, routine 

inspections and other tasks related to the application, installation, assessment and maintenance 

of green infrastructure. A routine inspection process would also have to be implemented, and this 

ZRXOG�FRYHU�WKH�YHJHWDWLRQ�DQG�LQIUDVWUXFWXUH�KHDOWK�DV�ZHOO�DV�FHUWLͤFDWLRQ���$GGLWLRQDO�DGPLQLVWUDWLYH�

pressures would also be imposed on MCCAA in order to ensure that the standards for green walls and 

roofs are met. 

In addition, if farm produce and herbs are being grown commercially through green infrastructure, 

more administrative work and processes such as registration and spot checks by the relevant entities 

and authorities would have to be carried out.

5.4. Human Capital Barriers

7KH�LPSOHPHQWDWLRQ�RI�JUHHQ�URRIV�DQG�JUHHQ�ZDOOV�ZLOO�UHTXLUH�WUDLQLQJ�DQG�QHZ�MREV�LQ�ERWK�WKH�SXEOLF�

and private sector. The current lack of local expertise on green infrastructure might prove to be a 

barrier when it comes to the vetting of applications, and implementation of green roofs and walls on 

Maltese structures and buildings. 

Some of the required expertise particularly versed in GI with a focus on green roofs and green walls 

may include:

 f Architects and designers; 

 f Engineers;

 f Plumbers and electricians; 

 f ([SHUWV�RQ�ͥRUD�

 f Technical expertise in the sale, installation, and maintenance;

 f Regulators, regulatory bodies, advisors, and policy makers;

 f IT professionals (in the case of automated and programmed irrigation or plant feeding systems).
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The absence of necessary experts will lead to poorly constructed green roofs and green walls. It would 

DOVR�EH�EHQHͤFLDO�WR�FRQVLGHU�KDYLQJ�ZDUUDQWV��DQG�WKXV�HQVXULQJ�WKDW�SURIHVVLRQDOV�DQG�HPSOR\HHV�

get the necessary training to install green walls and roofs.  Previous experience in other countries 

shows that new and inexperienced personnel coupled with the use of poor quality and cheap materials, 

adversely affected the entire industry. 

5.5. Local Research Barriers

Given that the adoption of green walls and roofs is still in its initial stages, there is extensive potential 

IRU�IXUWKHU�UHVHDUFK�ZLWKLQ�WKH�ORFDO�FRQWH[W��7KH�8QLYHUVLW\�RI�0DOWD�KDV�FRQGXFWHG�D�UHVHDUFK�SURMHFW�

on green roofs, supported by EU funding. However, further research would be required especially in 

the case of green walls, but also in the case of green roofs. This will be possible given that additional 

installations all over the island will give researchers the possibility to work with a larger sample. 

7KLV�UHVHDUFK�LV�FUXFLDO� LQ�RUGHU�WR�HQVXUH�WKH�HIIHFWLYH�DQG�HͦFLHQW�LPSOHPHQWDWLRQ�RI�JUHHQ�ZDOOV�

DQG� JUHHQ� URRIV�� 3URMHFWV� WKDW� EHQHͤW� IURP� JUDQWV� DUH� ERXQG� WR� SURYLGH� GDWD� WR� VXSSRUW� VFKHPH�

performance analysis.

)TGGP�9CNN�KP�2CQNC��&GEGODGT�����
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5.6 Consumer Awareness Barriers

Willingness to pay, public perception and support for green-related products depend on consumer 

income but also on consumer education and culture (e.g., Derkzen, van Teeffelen, & Verburg, 2017). 

Given that green roofs and green walls have been introduced only recently and to a very limited extent 

in the local market, consumer knowledge on such products is low. Thus, in order to ensure the uptake 

of initiatives related to green walls and roofs, it is important to address this issue. 

Consumer education will be pivotal both prior and post installation in order to make sure that the 

consumer knows what type of green roof or green wall they are purchasing and what structural 

upkeep, maintenance, limits and what possible upgrades and extensions are possible and not possible 

in the future. Consumers must know the future costs and efforts that an investment such as green 

infrastructure would require.

5.7. Cost Barriers

The costs associated with green roofs and green walls tend to be relatively substantial as with 

any other cost associated with building activity. These costs vary considerably depending on the 

technology used and on the category of green walls or roofs. Together with the initial investment 

costs, consumers need to take into consideration maintenance costs. The question to ask is whether 

WKHVH� FRVWV� RXWZHLJK� WKH� EHQHͤWV�� (FRQRPLF� VWXGLHV� VXJJHVW� WKDW� ZKHQ� FRQVLGHULQJ� WKH� SRVLWLYH�

LPSOLFDWLRQV�RI�VXFK�LQYHVWPHQWV�RQ�ELRGLYHUVLW\�DORQH��WKH�EHQHͤWV�RI�VXFK�LQYHVWPHQWV�H[FHHG�WKH�

investment costs (Banting et al., 2005; Collins, Schaafsma, & Hudson, 2017; ERA, 2018).

5.8 Legal Barriers 

7KHUH�DUH�D�QXPEHU�RI�EDUULHUV�OLQNHG�WR�SURSHUW\�RZQHUVKLS�DQG�GHYHORSPHQW�ULJKWV�WKDW�PD\�LQͥXHQFH�

uptake of Green Infrastructure. These should be taken into account throughout the application process 

by the experts involved. Another factor one could consider is to have a law which makes it mandatory 

for commercial, high-rise, and industrial buildings to install green roofs and walls. 

7KH�EDUULHUV�RXWOLQHG�LQ�WKLV�VHFWLRQ�FDQ�EH�RYHUFRPH�WKURXJK�WKH�LPSOHPHQWDWLRQ�RI�VHYHUDO�ͤQDQFLDO�

DQG�QRQ�ͤQDQFLDO�LQFHQWLYHV��DV�RXWOLQHG�LQ�WKH�QH[W�VHFWLRQ��
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6. Financial and Non-Financial Incentives for 
Green Walls and Green Roofs

,Q�RUGHU�WR�DGGUHVV�WKH�EDUULHUV�RXWOLQHG�LQ�WKH�SUHYLRXV�VHFWLRQ��D�QXPEHU�RI�ͤ QDQFLDO�DQG�QRQ�ͤQDQFLDO�

incentives are being delineated and proposed for consideration. The proposed incentives aim to 

mitigate the issues that may discourage the uptake of green walls and green roofs. 

6.1. Proposed Financial Incentives for Green Roofs & Green Walls

6.1.1. Green Roof & Green Wall Grant Programme  

This would involve the provision of government grants with the aim of reducing the investment costs 

related to green roofs and external green walls. The funding may be  based on a rate per square meter 

�P����XS�WR�D�PD[LPXP�DPRXQW�VSHFLͤHG��

3RWHQWLDO�%HQHͤFLDULHV��5HVLGHQWLDO��FRPPHUFLDO��DQG�LQGXVWULDO�EXLOGLQJV��

6.1.2. Stormwater Utility Fee Credit Scheme 

The incentive may involve a rate per square metre (m2) of green roof and/or green wall. The aim 

ZRXOG�EH�WR�SURYLGH�D�ͤQDQFLDO�LQFHQWLYH�IRU�UHVLGHQWLDO�XQLW�RZQHUV�ZKR�LQYHVW�LQ�D�JUHHQ�URRI�DQG�DUH�

FRQWULEXWLQJ�WR�D�UHGXFWLRQ�LQ�ͥRRGLQJ��7KLV�VFKHPH�FRXOG�IRU�H[DPSOH�DSSO\�IRU���\HDUV��

3RWHQWLDO�%HQHͤFLDULHV��5HVLGHQWLDO��FRPPHUFLDO��DQG�LQGXVWULDO�EXLOGLQJV�

6.1.3. Loan Incentives for Green Roofs & Walls 

7KH�ͤ QDQFLDO�LQFHQWLYHV�PD\�EH�FRPSOHPHQWHG�ZLWK�ORDQV�WKDW�SURYLGH�EHORZ�PDUNHW�UDWHV��7KLV�ZRXOG�

require cooperation with the local banks and the Malta Development Bank. 

3RWHQWLDO�%HQHͤFLDULHV��5HVLGHQWLDO��FRPPHUFLDO��DQG�LQGXVWULDO�EXLOGLQJV��

6.1.4. Tax credits on Training courses

As with any other new good or service in a market, the human capital barrier may hinder investment 

LQ� JUHHQ� URRIV� DQG�ZDOOV�� 7KXV�� LW� LV� LPSRUWDQW� WKDW� WUDLQLQJ�FRXUVHV�DUH�DFFHVVLEOH� DQG�ͤQDQFLDOO\�

viable for companies, stakeholders and individuals who are willing to participate in such courses. 

Courses should target professionals involved in the process such as architects and engineers, and 

also installers. This will ensure high-quality work, and it could be a means of reskilling for manual 

workers with regards to training courses for installers. 
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7KXV��WKH�*HW�4XDOLͤHG�VFKHPH�VKRXOG�EH�DSSOLFDEOH�IRU�FRXUVHV�UHODWHG�WR�WKH�LQVWDOODWLRQ�RI�JUHHQ�

URRIV�DQG�ZDOOV��7KH�VFKHPH�SURYLGHV�D�UHEDWH�RI�����RI�WKH�FRVW�RI�WKH�FRXUVH�YLD�D�WD[�FUHGLW��

3RWHQWLDO�%HQHͤFLDULHV��EXVLQHVV�DQG�VHUYLFH�SURYLGHUV

6.1.5. R&D and Start-up Incentive Programmes

It is important that green roofs and green walls become an eligible activity for incentives provided by 

0DOWD�(QWHUSULVH��DQG�0&67���,Q�DGGLWLRQ��IXQGV�VKRXOG�EH�DOORFDWHG�IRU�5	'�VSHFLͤFDOO\�IRU�WKHVH�WZR�

components of green infrastructure in Malta. This will allow further progress in the area and it will 

DOVR�DOORZ� WKH�ͤQH�WXQLQJ�RI� UHVSHFWLYH�SROLFLHV�DQG� UHJXODWLRQV�DV�SROLF\PDNHUV�ZLOO�KDYH�D�EHWWHU�

understanding of what is applicable and viable in the local context. 

3RWHQWLDO�%HQHͤFLDULHV��EXVLQHVV�DQG�VHUYLFH�SURYLGHUV��VRFLHW\��

6.2. Other Incentives for Green Roofs & Green Walls

6.2.1. Education campaign

In order to encourage investment in green roofs and walls, an education campaign needs to take place. 

7KH�FDPSDLJQ�ZRXOG�KLJKOLJKW�WKH�HFRQRPLF��VRFLDO��DQG�HQYLURQPHQWDO�EHQHͤWV�RI�VXFK�LQYHVWPHQW��

This is in line with research which has consistently shown that the investment in environment-related 

and eco-friendly goods and services is effective if the consumers are aware and educated on the 

RYHUDOO�EHQHͤWV�RI�VXFK�LQYHVWPHQW��

The campaign could also encourage green walls in residential courtyards for example, and not 

QHFHVVDULO\� HOHPHQWV� RQO\� FRYHUHG� E\� WKH� ͤQDQFLDO� LQFHQWLYHV�� 7KLV� FRXOG� EH� IXUWKHU� HQFRXUDJHG�

through the provision of gardening courses. 

3RWHQWLDO�%HQHͤFLDULHV��6RFLHW\��EXVLQHVVHV��DQG�VHUYLFH�SURYLGHUV�

6.2.2. Training for administrators

In order to ensure the effective implementation of the uptake of the initiatives, it is important to train 

the administrative staff concerned. Together with training courses for professionals, highlighted in the 

SUHYLRXV�VXE�VHFWLRQ��DGPLQLVWUDWLYH�VWDII�WUDLQLQJ�ZLOO�HQVXUH�WKDW�WKH�SURFHVV�IRU�JUDQWV�DQG�EHQHͤWV�

LV�HIIHFWLYH�DQG�HͦFLHQW�� DQG� UHGXFHV�DQ\�XQQHFHVVDU\� LVVXHV� WKDW�PLJKW�DULVH�RQFH� WKH� LQFHQWLYH�

schemes are launched. 

The above measures are the key measures which are typically adopted in relation to investment in 

JUHHQ�ZDOOV�DQG�JUHHQ� URRIV��7KLV� VKRXOG�EH�FRQVLGHUHG�DV� WKH�ͤUVW� VWHS� LQ�PDNLQJ�JUHHQ�EXLOGLQJ�

practices a standard requirement when developing new buildings.
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)TGGP�4QQH�%QORWVGT�)GPGTCVGF�4GPFGTKPI��8CNNGVVC�&GUKIP�%NWUVGT
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7. Local Case Studies

The planning and implementation of green walls and green roofs is locally still in its early stages, as 

UHͥHFWHG�E\�WKH�OLPLWHG�QXPEHU�RI�SURMHFWV�RXWOLQHG�LQ�WKLV�VHFWLRQ��

Having said this, the University of Malta has been conducting research in the area of green roofs for 

D�QXPEHU�RI�\HDUV��7KH�/LIH0HG*UHHQ5RRI�SURMHFW�ZDV�IXQGHG�E\�WKH�/,)(��(8�)XQGLQJ�3URJUDPPH�

between 2013 and 2017. It had several backing partners including MCCAA and two Italian entities. The 

SURMHFW�ZDV�FRQFHLYHG�WR�FUHDWH�D�EDVHOLQH�VWXG\�DERXW�JUHHQ�URRI�FRQVWUXFWLRQ�DQG�SHUIRUPDQFH�LQ�

0DOWD��6HYHUDO�WHVWV�ZHUH�FRQGXFWHG�WR�ͤQG�DQ�DSSURSULDWH�JURZLQJ�PHGLXP�IRU�WKH�0DOWHVH�FOLPDWH��

7KH� SURMHFW� ͤQDOO\� VHWWOHG� RQ� WZR� VSHFLͤF� PL[HV� ZLWK� ���� RUJDQLF� PDWWHU�� WKH� UHVW� ZLWK� YROFDQLF�

aggregate. One of the mixes containing biochar. Plant species chosen are largely indigenous to the 

0HGLWHUUDQHDQ�IURP�JDULJXH�W\SH�KDELWDWV��6RPH�SODQW�VSHFLHV�DUH�DOVR�VSHFLͤFDOO\�HQGHPLF�WR�0DOWD��

*URZWK�KDV�HQFRXUDJHG�SROOLQDWLQJ�LQVHFWV�DQG�EXWWHUͥLHV�WR�YLVLW��7KH�EXLOGLQJ̵V�HQHUJ\�VDYLQJ��DQG�

VWRUPZDWHU�PLWLJDWLRQ�ZHUH�DOVR�VWXGLHG��7KH�SURMHFW�FRQWLQXHV�WR�UHDS�EHQHͤWV�DPRQJ�ZKLFK�DOVR�

the higher roof level still used as an open air laboratory, and the larger lower roof a public garden. The 

ͤQGLQJV�HPHUJLQJ�IURP�WKLV�UHVHDUFK�ZLOO�EH�IXUWKHU�VXEVWDQWLDWHG�RQFH�WKH�XSWDNH�RI�JUHHQ�URRIV�DQG�

walls increases locally. 

In 2019, the Palazzo Falson Historic House Museum teamed up with Friends of the Earth Malta and two 

sponsors, to transform a small unused area on the Museum’s roof terrace into a plant pollinator haven, 

LQ�KRPDJH�RI�WKH�3DOD]]R̵V�RULJLQDO�RZQHU�2ORI�*ROOFKHU̵V�ORYH�IRU�EHHNHHSLQJ��7KH�SURMHFW�ZDV�PDLQO\�

funded through the Voluntary Organisations Fund of the Malta Council for the Voluntary Sector. The 

indigenous and endemic pollinator attracting plants of garigue type habitats are planted on a system 

of designed ‘pillows’. The rooftop garden is watered using the original well in the Palazzo’s courtyard 

also by way of a water-saving measure. The water is collected through rainfall, which would otherwise 

EH�ZDVWHG��7KH�JUHHQ�URRI�JDUGHQ�LV�DFFHVVLEOH�WR�YLVLWLQJ�SXEOLF��DQG�PD\�EH�HQMR\HG�DOVR�WKURXJK�WKH�

Museum’s cafe.  

$PEMHQW�0DOWD�LQ�FRQMXQFWLRQ�ZLWK�,QIUDVWUXFWXUH�0DOWD�KDYH�DOVR�XQGHUWDNHQ�D�͍��������SURMHFW�WR�

erect a green wall along the /CTUC��COTWP�$[RCUU. A concrete wall 350 meters in length, built in 2018 

at the side of the bypass, has been covered in green plants in a chevron pattern. The vertical garden 

structure includes a watering system supplied from a nearby reservoir and is made from a framework 

of resistant material to protect the wall from humidity, mould or other elements.

Green walls have also been erected at the Mosta Techno-Park, Kordin Industrial Estate and Marsa 

Industrial Estate (the last to be completed by the end of January 2021), via INDIS Malta Ltd and with 

$PEMHQW�0DOWD�ͤQDQFLQJ�DQ�LQYHVWPHQW�RI�DURXQG�͍���������$OPRVW��������SODQWV�KDYH�EHHQ�XVHG�IRU�
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the three green walls, which are all covered by security systems including CCTV to serve as a deterrent 

against any theft and/or vandalism. The choice of plants not only seeks to create a visually appealing 

green wall, but also ensures that the particular conditions of the area are taken into consideration. 

Irrigation is making use of existing reservoirs. 

The Paola Local Council KDV�DOVR�LPSOHPHQWHG�D�JUHHQ�ZDOO�ͤQDQFHG�E\�$PEMHQW�0DOWD�RYHUORRNLQJ�D�

busy road leading to the town’s main square.

Green walls are further being planned at the 6CŨ�3CNK�%TCHVU�8KNNCIG, the Malta Life Sciences Park and the 

6CŨ�&DKGȾK�%TCHVU�8KNNCIG in Gozo, as are publicly accessible green roofs on the �COTWP�.[EGWO and on the 

main building of the Old Abattoir in Valletta for the 8CNNGVVC�&GUKIP�%NWUVGT within the Valletta Cultural 

Agency.

)TGGP�4QQH��(CEWNV[�QH�VJG�$WKNV�'PXKTQPOGPV��7Q/
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/CTUC��COTWP�$[RCUU�)TGGP�9CNN��&GEGODGT�����

Palazzo Falzon green roof pollinator haven, October 2020



37)TGGP�9CNN�CV�/QUVC�6GEJPQRCTM��,CPWCT[�����

)TGGP�9CNN�CV�/QUVC�6GEJPQRCTM���,CPWCT[�����

)TGGP�9CNN�CV�-QTFKP�+PFWUVTKCN�'UVCVG��,CPWCT[�����
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8. Implementation and Monitoring
7DNLQJ� VWRFN� RI� WKH� ͤQGLQJV� DQG� LQIRUPDWLRQ� SURYLGHG� LQ� WKLV� GRFXPHQW�� WKH� XSWDNH� RI� WKH� JUHHQ�

infrastructure concept and the implementation of green walls and green roofs should be mainly 

driven by the Government through investments in public buildings such as schools, museums, social 

housing, ministries and departmental buildings and so on. Work in this regard has already started 

as outlined previously in this document. Government could also help in pushing different incentives, 

through various entities to encourage investment in residential, commercial and industrial units. These 

incentives need to be accompanied by adequate monitoring and maintenance standards in order to 

HQVXUH�WKDW�0DOWD�UHDSV�WKH�IXOO�EHQHͤWV�IURP�VXFK�LQYHVWPHQW��

)TGGP�9CNN�CV�/CTUC�+PFWUVTKCN�'UVCVG�PGCT�EQORNGVKQP��,CPWCT[�����
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9. Conclusion

The primary aim of this paper is to provide a comprehensive overview of the different incentives 

that could be implemented in order to encourage investment in green walls and green roofs. It has 

also sought to elucidate the importance of green infrastructure and the barriers that may hinder its 

implementation.  It is essential that Government continues to take the lead in such investments by 

promoting green infrastructure in public buildings. This, together with the various possible incentives 

outlined in this document will help in shifting behavioural patterns of society towards investment in 

green infrastructure. 
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Appendix 1

Local Policies Strategies and Documents Supporting Green Infrastructure including Green Walls and 

Green Roofs.

• 2006 Local Plans

• A Planning Policy Guide on the Use and Applicability of the Floor Area Ratio (FAR)

• An outline strategy for implementation of a National restoration and afforestation in the Maltese Islands

• Development Control Design Policy, Guidance and Standards (DC2015)

• Development Planning Fund

• Fuel Service Stations Policy

• Greening Our Economy – Achieving a Sustainable Future

• +HLJKW�/LPLWDWLRQ�$GMXVWPHQW�3ROLF\�IRU�5HWLUHPHQW�+RPHV

• +HLJKW�/LPLWDWLRQ�3ROLF\�$GMXVWPHQW�3ROLF\�IRU�+RWHOV

• Legal Reform for the Tourism Industry

• Malta’s National Biodiversity Strategy and Action Plan (2012-2020)

• Malta’s National Strategy on Climate Change Adaptation

• Malta’s Second Water Catchment Management Plan (WCMP)

• Malta’s Sustainable Development Vision for 2050 

• Marine Strategy Framework Directive (MSFD)

• National Climate Change Adaptation Strategy 2012

• National Environment Policy (NEP)

• National Research and Innovation Strategy 2020

• National Strategic Policy for Poverty Reduction and Social Inclusion 2014-2024

• 3ROLF\� 3URSRVDO� 'RFXPHQW�� /LIH0HG*UHHQ5RRI� 3URMHFW� /LIH��(19�07��������� )DFXOW\� IRU� WKH� %XLOW�
Environment, University of Malta, 2017

• Rural Policy and Design Guidance

• Rural Policy and Design Guidance

• Solar Farm Policy

• Standards, criteria and guidance document A – Tourism Accommodation

• Strategic Plan for the Environment and Development (SPED)
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