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ABSTRACT

This research is to investigate the major challenges of implementing vertical green systems (VGS)
in the commercial buildings in Malaysia. Due to rapid urbanization, it caused in loss of greenery and
created a host of environmental issues. To achieve more sustainable patterns of life, greening
systems are frequently used as an aesthetical feature in buildings and make part of a sustainable
strategy for urban canyon. Hence, VGS become a growing trend to replace greenery back to

buildings with the integration of greencry on the surfaces or walls of a building.

First, with the information obtained in the reviewed literature some key aspects are clarified, such as
the classification systems, the plant species, benefits and difficultics when working with VGS. In
addition, qualitative research methodology_? has been used to investigate the perspective and
difficulties of implementing such system fr(;\ﬁl the pel;qept:%bn of professi;nals,__,in Malaysia. It is

important to understand the main matter in development of VGS in current market.

The result reveals 4 out of 5 inter;iewees agre.e that VGS is sMﬁble being implemented in Malaysia.
Through combmatlon with a proper design and new technologies in this era, VGS is worth to be
used as passive tool for energy saving in buildings. However the main d1fﬁcu1ty that restricts the
implementation of this system is the cost effectiveness. Clients must have the willingness and
commiiment to look after the planting and pay for the services as it requires a high maintenance
budget. Moreover, it is better to have manufacturer for the VGS components in Malaysia as most of

the modular are imported oversea.

Hence, there is a need to further studied and examined some aspé‘cts in depth, such as which species
are the most suitable for each system, life span of plants, effects on energy saving of the facade

orientation and mainicnance issue for VGS in Malaysia.
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CHAPTER 1

INTRODUCTION

_ 11 Background

. - Rapid urbanization had change city features and converts them to concrete jungle (Safikhani ct al.,

1’4). Mitigation into urban areas and increasing population lead to some problems like air, water

ind noise pollution, lack of vegetation, increasing urban heat island etc. Thus, these environmental

'_661_isciousness increments has led towards ’sustainable development in the wrban systems and

ulldmg design. Sustainable building in the form of greelller);:fsystems is béiﬁg hyped as an effective

.'_'_way to mitigate some of these drawbacks (Manso and Castro-Gomes, 2015).

:B'ét_"s_ically, there are two main greenery systems which are green roofs .and vertical green systems

VGS), integrate vegetation into a building. In fact, in the case of vertical greenery of buildings,
& when applied in a significant urban area can improve the urban environment by contributing to

i ._.'l'lrban air quality (Pugh et al., 2012), reducing temperature, mitigate the heat island effect (Gago et

E & al, 2013) and aesthetics improvement (Ozgur and Elif, 2013). For example, Singapore applied

o greenery designs to cnhance livability and as aesthetical feature in building (Mithraratne and Low,

2014).




However, the use of VGS have a greater potential than green roofs since the surface area of fagade

greening is always greater than or double the area of roof (Kohler, 2008). According to Mir MA
(201 1), control temperature by using vertical green systems is a fresh idea and needs more
: '_':;;i:ifsideration. Specifically, VGS require special technique in implementing into buildings, where
these systems will be more chall;:nges in act as a passive tool for energy savings in buildings (Perez

etal, 2014).

sult shows that the investigations of green walls are not equally distributed around the world,

31 gfb.é;si(ja]ly concentrated in Europe and Asia (Perez et al., 2014). Furthermore, lack of awareness.
6f_._:.-énvironmental issues and public information about benefits of vertical green systems caﬁs.e
people :not conscious enough about this toi)ic. Ther‘er_‘foré; the purpbs'é‘;of this research is to
1o 'i'%_a_.vestigate the challenges and di_fﬁculties in implementing vertical green systems and whether they

 are suitable being implemented in'Malaysia.

-

o To determine thié/\challengys and methods of implementing vertical green systems for
e

commercial buildings in Malaysia.




13  Objectives

- s To investigate the application of vertical green systems in commercial buildings in Malaysia.
R x\
N

To discuss strategies for adapting vertical green systems to commercial buildings in

Malaysia,

.. Problem Statement

Inthxs present concrete complex of numereusﬁ developed and,ﬁ_developing cogntries, such as Malaysia
..e..xperienced an expected loss of green space due t;j ral;id urbam'z;\tion resulted in altering of
natural vegetation with buildings, pavement and others. Thus,l_create a host of environmental issues
whlch had led to a growing of ;ﬁstainable é“oncept awareness in Malaysia construction practices
;_'e:ﬁnul Abidin, 2010). These environmental sustainability movements have brought a new wave of

':férest in integration of plants into the building design (Wood, Bahrami and Safarik, n.d.).

Incorporating of plants into vertical surfaces of architecture had developed the concept of green
L walls, which become famous in recent years through the ‘vertical gardens’ of French botanist,
Patrick Blanc (Blanc, 2008). In addition, there is a report written by researchers at the University of

British Columbia about the latent feasibility and factors of applying vertical green system (Shiah,

Kim and Oldridge, 2011). Therefore, vertical green systems have become an important design and




concept for architects who with the innovation in integrate greenery into existing facades and the

-
o
i

new construction for buildings (Wood, Bahrami and Safarik, 2014)}.
Key Questions

What type of green walls is being applied for commercial building in Malaysia?
. What are the barriers encountered during implementation of Vertical Green Systems?

“What are the strategies for adapting Vertical Green Systems to commercial buildings in

Malaysia?

_ Importance of Study

'Srsia had been known as one of the fast growing developing countries in the East. Since

&eﬁéndence 1957, the rapid urbanization and urban growth have caused a huge migration of

pébple from countryside to urban area (Zaid et al., 2009). According to the National Urbanization
Poh ¢y 2006, the rate of urbanization for Peninsular Malaysia has experienced a massive growth and
15 expected to increase in the future (TCPD, 2006). As a nation with the vision to become a

_: --d_éizeloped country by year 2020, several problems will arise along the rapid development process.
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Figure 1.1: Urban Heat Island (UHT) (Nrcan.ge.ca, 2013)

Rural

;aﬁization and urban growth negatively impacts the environmental mainly by the production of
}]hf_ién, covering of the soil surface, and rapid rate' of urbanizatior. ’S'ﬁmmary from all these
1I'_Il_'ﬁécts, a cumulative effect is presented, the urban heat island (UHI). According to National

Q_gif_aphic Societ)} (1996-20153, an urban heat island or UHL is a metropolitan area that is

gmﬁcantly warmer than its surrounding rural areas due to general human activities and
levelopment. As figure below shown that the urban surface absorbs heat and tall buildings
ent heat from dissipating and thus reduce air flow. At the same time, there is little vegetation to

r_ov'ide shade and evaporative cooling, results a rise in temperature of the area comparatively to the

-surrounding area.

"-.I'_\’I_OWadays, UHI has become a tradition in a prosperity country and the heat index has a rapidly

" increased over these years. High demand and supply to fulfill human desire, high populations and

' .heavy industrialization has considered as a significant impact of resulting in UHI. The heat index in

Malaysia’s major cities, such as, Penang, Kuala Lumpur, and Selangor has been experiencing an

5




' éiﬁeme change in urban expansion due to growth in industrial and residential arcas (Sin and Chan,
: 20 4). There is a case in the city of Sydney, rapid urbanization in the city has resulting in less green
as a result, the major council have recognized vertical green systems as green space to be part
“the planning process (Mark, 2011). This acknowledgement is the kick start of the encouragement
awareness of the status of gféen walls in prosperous cities where urban development is growing

wild concurrently.

. dTan (2009) stated that vertical green systems are the combination of vegetation into built
DS i hie city, any surface or area of the structure. Vertical greening concepts can be divided into
road categories; they are green facades and living wall. Green Roofs_ Organization (2008)‘,“a
growing not-for-profit industry asso;;iation workmg to promo‘te:"-ﬁle industry throughout
ér'th-. America, stated that green facades serve és a support system because the climbers and
ow vertical to cover sf‘)'ecially desig:ne(i supporting étructure. While for the living wall, it
> serves as a catricr system. Such system éomprises of pre-vegetated modﬁles, vertical pancls
it :. biaﬂkets that a1;e fixed to a structural wall vertically in order to get a formation of greater

tsify of plants, including ferns, grasses or groundcovers.

green system has becomes a strategy to green the city by manipulating larger wall spaces
ilabie in urban area and functions as a sustainable approach in which reduce heat, energy saving,
1 Increase cooling effect on all areas around the building. “Application of VGS can enhance
:_ tﬁeﬁnal comfort in both internal and external of building by reducing heat transfer to and from

: blllldmg wrapper (Stec, 2005). Plants absorb an amount of solar radiation for photosynthesis, shade



