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Abstract—Bringing change to the housing industry requires
multiple efforts from various angles especially to overcome any
resistances in the form of technology, human aspects, financia and
resources. The transition from conventional to sustainable approach
consumes time as it requires changes from different facets in the
industry ranging from individual, organisational to industry level. In
Malaysia, there are various efforts to bring green into the industry but
the progress is low-moderate. Will the current efforts bear larger
fruits in the near future? This study examines the perceptions of the
developers in Malaysia on the future of the green housing sector for
the next 5 years. Theintroduction of GBI rating system, improvement
of awareness and knowledge among the stakeholders, support from
the government and loca industry and the effect of competitive
advantage would support brighter future. Meanwhile, the status quo
in rules and regulation, lack of public interest and demand,
organization disinterest, local authority enforcement and project cost
escalation would hinder afaster progress.
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|. INTRODUCTION

NVIRONMENTAL problems are caused directly or indirectly

by the patterns of production by the industries, patterns of
consumption and behaviour of the consumers [1]. Compared
with other industries, construction sector is considered as a
major contribution to environmental problems [2]. With the
pressure of rapid urbanisation and the impact of long standing
unsustainable way of development in the past, the world is
now facing major development challenge to minimise the
adverse impact to the environment, without suppressing the
need to continue development. As such, the need to build in a
sustainable manner becomes a top agenda at the global level.
According to Kibert [3], the number of published materials
relating to sustainable construction has increased tremendously
over the past 10 years indicating the world wide effort for
improvement in thisfield.

In Malaysia, the impact of development growth since 30
years ago has led to extensive development of buildings and
infrastructures with little regard to the environment. Housing
sector which contributes to the domestic wealth through assets
generations and property investment is one of the fastest
growth sectors due to the exponential increase in population.
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Under the 10" Malaysia Plan [4] projections, urban areasin
Peninsular Malaysia will need to accommodate six millions
new residents between 2010 and 2020. The green-field site,
hillside and potentia reclamation area will be the new targets
for urban expansion. The increase urbanisation on the coastal
cities adds more problems in terms of water pollution, coastal
erosion, wetland degradation, ecosystem disruption and
fisheries problem [5]. Rapid urban sprawl will generate
squatter settlement, overcrowding high-rise flats [6] and
inflating house price and rent [7]. Existing studies indicated
that Malaysia is facing an increase in construction waste
material generation [8], energy waste [9], decimation of water
catchment [10], soil erosion, deforestation and landdlides [11]
and destruction of endangered fauna and flora[12]. Thus, it is
imperative for the construction industry, including the housing
sector, to strive towards sustainable approach and address the
need to balance housing and environmental demand.

The conventional way of building houses has standing firm
for decades. Bringing change to the housing industry requires
efforts from various angles especially to overcome any
resistances in the form of technology, human aspects,
financial, resources and many more. The transition from
conventional into sustainable approach will consume time as it
requires changes from different facet in the industry ranging
from individual, organisationa to industry level. The
transformation process will not be barrier-free.

Malaysia efforts to promote green concept will be discussed
in the next section. Currently, the level of application is till
within moderate level [13], but the future may hold a different
card. Through the field study, the perception of the developers
on the future of the green concept in the housing industry was
sought. There are some positive and negative views on what
the future might hold for this industry. The important factors
that would influence the extent of green application are also
discussed and will be referred to when discussing the findings
from the field study. The factors are technology advancement,
knowledge improvement, organisational commitment,
government support and market demand. By knowing what
would ingtigate faster transformation and understanding
current hindrances, future action can be focused to
strategically promote green application at greater level.

II.LITERATURE REVIEW

A. Defining Green in Housing

Building ‘green’ is one of the agenda of sustainable
construction. Sustainable construction is a way forward to
balance the need to continue development without ignoring the
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responsibility to care for the natural environmemhilst
creating healthy, comfortable and economically peosus
places for people to live, work and play. A varief terms
are used to mean ‘green’ in the construction irgyst
including environmentally-sustainable, environméfitandly,
sustainable, high performance, integrated desigh earergy
efficient. For a house to become ‘green’, everysghaf the
building process (design, construction and opematimust
incorporate environmental considerations such @&sggnand
water efficiency, resource efficiency, indoor gtiglivaste and
pollution control, house maintenance and the olergdact of
the house on the environment [14]. In simple teargreen
house uses less energy, water and natural respunesges
less waste and is healthier for the people livimgide
compared to a standard home [15]. Green homeseatatve
concept because it is impossible for a buildingbt 100
percent green as construction of any building, egesen
building, is likely to consume more resources frira earth
than the building will ever return to the natures][1The
application of green concept in houses is to fomuhow to
optimise the return whilst minimising the intake.

B.Green Housing Movement in Malaysia

Housing in Malaysia is developing in line with theals of
Habitat Agenda as well as the principles of AgeBtlawhich
involves the provision of a housing development timproves
the quality of life without detrimental impact tohet
environment. Nonetheless, houses being built in past
decades did not meet the essential criteria ohmadtility and
contributing to energy inefficiency [17]. The desighouse
orientation and materials used do not help in tesfnsooling
the indoor environment which shoved the occupiende air-
conditioner, thus contributing to more greenhousgssion.
About 40% of total world energy consumption is frdmilt
environment and property industry contributes al#Qfo of

CO? emissions mainly via energy use, waste and wati

production [18]. There are some buildings whichrokd to be

green but were not classified as green buildingsabse they
do not meet certain requirements [19]. The awaenéghe

society on the importance of building sustainalolades is still

low and demand for it is almost negligible. Builgin
maintenance activities has account for 50 per oérEnnual

costs in the construction industry [20].

The concept of “green homes”, a relatively new hdirirg
concept to the local Malaysians, is beginning tdkentoray
into the local housing scene [21]. Green home concefers
to the effort of reducing environmental impacts niro
constructing and occupying the houses by both, bamers
and builders. A growing number of developers anddng
owners are recognising the value of going ‘greAmong the
early examples of sustainable housing projects atalykia are

Tanarimba project in 2003 which focuses on ecoklgic

balance between the houses and surrounding ecalud)y(2)
Demonstration and Documentation Centre for Sudbéena
Urban Household Energy Usage (DDC) project by Gefdr

Environment, Technology and Development (CETDEM) ir.

2007 which aims for urban energy saving house [13].

One company has taken initiatives to improve soatdée
technology of building such as by introducing a capt of
“Smart and Cool Homes” [22] which use discardedtgags to
reduce the temperature inside the house. Sevenasirtp
developments have offered homes equipped with phtitic
(PV) system in Klang Valley such as Setia Eco RaykSP
Setia, Precinct 16 by Putrajana Perdana and Ardigkham
by Amarin Group [23].

Kibert [3] stated that the development of greenjgmis at
countries such as US and UK were slow at the béginand
only have noticeable change with the introductidrbwilding
assessment system such as LEED and BREEAM. Inabe c
of Malaysia, such system was introduced in 200% Gheen
Building Index (GBI) is expected to instigate thend of
green buildings production among developers. Sitioe
introduction of GBI for residential, a total of Ir@sidential
buildings have received green certification [24].

TABLE |
LIST OFRESIDENTIAL WITH GREEN CERTIFICATION IN MALAYSIA

No | Name (Residential) Type GBI Others
Malaysia
1 3 Harmoni, Sunway| Townhouse Certifigd
2 S11 House, Petaling Semi- detached Platinun
Jaye
3 Ken Bangsar Condominium Gold Gold Plus
(GM)
4 The Light Point,| Condominium Certified
Penang
5 The Light Linear,| Condominium Certified
Penang
6 Ken Rimba Legian| Terrace house Certified
Shah Alam
7 Idea House, Shah Bungalow Gold Platinum
Alam (GM)
8 Cascades, Condominium Certified
Damansat
9 First Residence} Condominium Certified
Kepong
10 | The Treez, Bukif Condominium Silver
Jalil
11 | The Light Collection| Condominium Certified
1, Penan & villa
12 Ganendra House, Bungalow Certified
Petaling Jay
13 | Setia Greens:PhageTerrace house Certified
1, Penang
14 | The Enclave Bungalow Certified
Bangsa
15 | Rhombis, Bangse Condominiun Silver
16 Imperia @ Puter{ Condominium Gold
Harbour, Johor
17 | Verdana @ North Condominium Certified
Kiara, KL
18 | The Light Collection| Condominium Certified
2, Penan
19 | Pangsapuri Khidmat Condominium Gold
Melawati
20 11 Mont’ Kiara, KL | Condominium Certified
(G™M)
21 | Challis Damansara Townhouse Certified
(GM)
22 | Sky Residenct Condominiun Silver (L)

Note: GM — Green Mark Singapore
L — LEED USA
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Prior to GBI certification, a total of 4 housingvadopers
have sought green certifications from Green Maikd&pore)
[25] and 1 developer has obtained certificatiormfraEED
(US) [26]. The list of residential with green cédates is
tabulated in Table 1. Thus, with the introductidnGBlI, the
number of residential projects going for green dpaadrupled.
GBI township certificate has also been introduced2011,
with 5 pilot projects are now in the pipeline (Ehai East,
TTDi Alam Impian, Boga Valley, Ken Rimba and Karamii
Integrated Resort City) [27].

C.Factors Influencing ‘Green’ Progress in Housing fec

Sustainability demands that houses be built in ghdi
quality, have access to green space, close to guidic
transport, using design techniques to increase ggne
efficiency of dwelling, provide facilities that prmte social
contact and have clean and safe residential emagah [7].
Bringing ‘green’ into the conventional housing seatequires
commitment of all stakeholders, advancement inousrifacets

worrying barrier to the success of delivering sinsthle
buildings [30]. Knowledge improvement should begin
individual level and expand to organisational lexed finally
at industry-wide level. As knowledge can be in fhem of
tacit and explicit [31], it can be improved by (aarning from
third party such as in seminars and training; (haouse
learning such as the seniors mentoring the jurémic group
discussion; (c) self-learning on articles, repoatsd other
printed or electronic materials; and (d) self-exgece.
Knowledge can be obtained through databases, bemkbm
guidelines, manuals and handbooks, which are ysaat to
provide guidance to a certain activities [30]. #ncalso be
acquired through available systems, models or twhlsh aim
to support decision making, monitoring and evabrati

Tactivities [32]. Rating system is a way forwardransform the

industry as it promotes good design practice, eragm
competitive industry between builders and imprdwe image
of the industry [33].

The availability and accessibility of the above Wedge is

of development, availability of technology and mOShaqe possible through the concerted efforts frore th

importantly, the presence of market or buying povirarctors
that influence the green progress in housing seete
discussed below.

1. Availability of Technology

Sustainable or green buildings are different frohneirt
conventional counterparts from technical perspectj4].
Technology is commonly refers to product-based efgm
which can be used or applied in the project. It celate to
equipment, material, processes and physical salufi8].
However, to apply technology, the project must hizahnical
capacity and financial capability to support theplagation.
The acceptance of new technology in constructionalls
slows in the beginning due to lack of confidendghtcapital
investment, limited expertise etc. This pace impsowith
example of success applications and clear tangiid
economic benefit. For example, model project ist pérthe
communicative instruments [29] to provide evidenoe
example for other practitioners to adopt new tetdmo The
success of a model project will act as catalystf@ange in the
industry.

As green houses should be better than the typinsdds, the
use of new and green technology is expected edjyeaia
terms of reducing the energy consumption, indoasling,
water saving, green material etc. However, thelehgé is to
produce this technology at the minimal cost possibb
building which is too expensive will have marketipi
problem. Some of the reasons why new technology
expensive are because it lacks competition and @oriym

professional bodies, government-link bodies witd Hupport
and research by the universities. These partiesnaimly
responsible in introducing new rating systems, elings,
manual, handbooks, new technology, model and maore m
and distribute them via seminars, conferences rtgpectures
etc. Apart from research and development, the ooctain-
related courses in universities should inculcate khowledge
on sustainable construction concepts, green tecgpoand
application to their students who will become tleatrleaders
in the construction industry. As stated by KibeBi, [it is
impossible to implement sustainable constructiothevit the
support from the academia in terms of revampingauia and
continuous research effort.

3. Organizational Commitment

Construction organisation is the body that goveths
actions towards green movement. To incorporateasuiility
agenda in an organisation, it should be includedresof the
core business objectives to ensure it is takerosgl across
the organisation [34]. With green movement as topripy, all
actions within the organisation including managmegources
and formulating policies, rules and strategies| é focused
on achieving that goal. Commitment of an orgarsatuvill
lead to actions that will expedite the move towasdstainable
direction [28]. Manly [35] stated that it is withirihe
professional responsibility of the constructionygles to show
leadership in creating a step for better sustalityabin
Ednstruction. The availability of green technologdiscal
instruments or model projects will not improve tesel of

manufactured abroad. To move forward with greeysiainability in the built environment if they aneot

construction, local suppliers of materials, produahd
equipment should be encouraged to race with onéhenm
introducing alternative and greener choice.

2. Knowledge Improvement
The lack of knowledge, information and understagdire a

implemented [36]. In most cases, the fear of upfomst is the
reason for ignoring the implementation of sustai@atesign
and technology in the construction industry [37].

4. Government Support and Regulation Enforcement
The government is responsible in enforcing betgulation
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[38], revising legislation and policy [6] and inthacing
building codes, regulations, voluntary actions eimives and
fiscal instrument [39]. Pitt et al. [40] highliglite the
importance of building regulation to bring aboutioawide
change. Financial instruments such as incentivéssidies and
rebates are usually a voluntary scheme, but it ban
motivational as it involves monetary supports
Government or local authority can be the market fad
sustainable  construction by  adopting
methodologies and technologies in their project§.[4

5. Public Awareness and Market Demand

Public awareness is one of the significant factdfscting
the lack of responsibility towards nature [42]. @irsable
development policies, plans and actions have a@mbettance
of being implemented when they are supported bydarcated,
informed public [43]. At societal level, the knowlge can be
improved via campaign, advertisement
materials. Another way to improve society knowledige
through education on environmental concern at dchod
university level. Environmental education helps dceate
awareness, concern, recognition of the consequenfcteir
action and thus adopting an environmentally resipdas
behaviour [44].

Treloar et al. [45] stated that greater involvemamid
constructive interaction from the demand side whictiudes
the clients, buyers and users, will inevitably ioye good
practice initiatives, drawing closer linkages te tupply side
and consequently in the delivery of improved susthle
construction. In housing industry, the final prodis usually
sold to the buyers and not operated by the devedopéthout
the need to consider on the operating cost, mogtlojgers
tend to ignore the need for
application. Commercial viability, which is affedteby the
buyers demand, is crucial to nudge the develomepdduce
sustainable housing [30]. Intangible factors susHagation,
external and internal environment, ambience, aduégs
materials and finishes, which are part of greenlding
principles, are perceived as added qualities wimdtlincrease
the housing value [46]. Waddel [47] stated that rioved
energy efficiency and corresponding lower operatiarosts
are becoming an issue that affects the attractsserand
market value.

Il. FIELD StUuDY

A survey was conducted to investigate the perceptad the
developers in Malaysia with regards to the futuotlamk of
green housing in the next 5 years. A total of 3Bsfjionnaires
were returned for analysis. According to Leech [48sample

[29].

sustainable

sustainable constmictio

comments and statements with exceptions on a fesedtype
guestions in the survey which were analysed quaiviily
using averaging statistical analysis.
This study provides a foresight on the ‘green’ pesg in
the housing industry in Malaysia.
The discussion will be made from 2 angles:
a) Future outlook in green housing industry;
(i) Ways to encourage wider application;
(i) Good Prospect; and
(iii) Low-moderate Prospect
b) Future organisational commitment.

A.Future Application of Green Housing

In the survey and interview, the respondents wesked
about their perception on the future outlook of egre
application in the industry and why such opinioreravgiven.
It was revealed that the majority of survey resports (63%)

and publisheguerceived that the changes is at moderate levetp 20

respondents perceived it to be low while 17% peeztithat
the prospect is good. This is illustrated in Fig. 1

70%

60%

50%

40%

30%

20%

10%

0Y

Very poor Low Moderate Good Excellent

Fig. 1 Prospects of green housing in 5 years

This finding is supported by the responses receirad the
interview sessions. A total of 75% (9 respondepexceived
that the progress in green housing is at modeeats,|while
only 25% (3 respondents) believed that it will hayeod
improvement. Nevertheless, the comment from theoritgj
group (moderate level) is that positive changes taking
place now but the impact is not hugely noticeabladustry-
wide level.

1. Ways to Encourage Green Housing

The survey respondents were asked to provide dpéiion
on how to encourage more sustainable projects ifayde.
From Fig. 2, the most agreeable way to influenceegr

size of 20 — 30 is deemed adequate to enable aiterPrO9ress is through increasing the ‘knowledge o€ th

generalization in a qualitative study. To delvepieinto this
investigation, interviews have been conducted withwell-
established developers. A number between 6 to Sfrelents
is acceptable as recommended by Johnson & Chresidis).
Data gathered from the survey and interviews werayaed
gualitatively as the information was in the form afinion,

construction players’ (82.9%). This is closely éoled by
equally important ‘government support and incergtive
(74.3%) and ‘enforcement of legislation’ (74.3%lRaising
buyers demand’ for sustainable project (62.9) iDtlzer
important way, while ‘encouraging developers’ reeel the
least response (54.3%).
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In the additional comment, several respondent&dttiat
the availability of technology is important in gredousing
production. Conventional technology is usually
environmental-friendly but it is cheaper than newd ajreen
technology. The major hindrance in pursuing greesjegt is

certification. This shows that the rating tool wibuhstigate a
faster growth of green projects in the future.

less

b. Knowledge improvement
Knowledge is what fuelling any transformation. Frahe

cost which is usually because of the use of the nesurvey, the respondents generally viewed that phbd

technologies. Having the support from the localustdes will
reduce the dependency on imported technology, whitkely
to reduce the cost of the project.

Encourage developers
commitment
100.0%

Raise buyers demand ¢ Educate construction playerg

82.9%

Government support and

Enforcement of legislation . N
incentives

Fig. 2 Ways to encourage green housing in Malaysia

From the discussion with the interview respondetis
factors have been dubbed vitally important to emsgreen
progress in the industry. First is knowledge imgment and
second is government participation. The respondstated
that the lack of knowledge is the major hindrance dgreen
housing. It is crucial to educate all stakeholdarsging from
developers to suppliers, government employees atehpal
buyers. However, to ensure implementation, govemrhas
to take a pivotal role in providing incentives arabates to
reduce the cost burden on the project. Some respisid
suggested that existing legislation should be esviand
enforcement should be tighter. This will ensure andatory
compliance and thus, widespread implementation.

2. Good Prospect

With combination of the findings from the surveydan
interview, the factors contributing to the perceptithat the
prospect is bright in the next 5 years are disalisseollows:

a. Introduction of rating system

Rating system is part of technology improvementfoBe
the introduction of GBI Malaysia, green building atmost
unheard of and only 4 residential projects haveatidacity to
apply for LEED and Green Mark certification. Butthwithe
new introduction of GBI, the number of certifiedojects has
increase tremendously. The respondents agreed thet
number of new green projects is still low in terofigatio with
overall housing projects in Malaysia. With GBI aket
launching pad, the number is expected to continugse. In
2011, GBI township rating tool has been introduaed within

short period of time, 5 townships have registeren f

materials (77.1%), education at higher learningtituson
(48.6%) and seminars and conferences (40%) aremtia
source of knowledge. Experience with green projé®4s3%)
and in-house learning (17.1) are secondary sourte o
knowledge. Experience from green projects and imsho
learning are voted as less important because thaewu of
green projects are still small and the commitmemiorg
organisations are still low. Both respondents frin@ survey
and interview has highlighted that knowledge is thain
barrier to green projects. But, presently, there @wncerted
efforts from various parties to redress this probleFor
example, many scholars in Malaysia are expandirgr th
research in the field of sustainable constructiod this will
increases the quantity of published materials. ehsities are
beginning to incorporate the subjects of sustamabl
construction within their curricula. Thus, withihet next three
years, young graduates would have the basic sabtain
construction knowledge and this knowledge will hetHer
enhanced through working experience. Apart froms,thi
seminars and conferences held in the past 2 yearsastly
incorporated the aspects of sustainable withinr tit@éme.
With the requirement of Continuous Professional &apment
(CPD) points collections on a yearly basis among th
professionals by their respective professional édisuch
knowledge will keeps on growing.

C. Government support

A total of 74% of the survey respondents agreed tha
incentives and rebates by the government would pterthe
use of sustainable practices. From the interviewme o
respondent stated that there is an incentive pealidy the
government for the use of specific materials sushB&PV
(Building Integrated Photovoltaic) where the depels can
obtain up to 35% subsidy for PV installation. Arerth
respondent stated that there is a tax exemptioioypfadr the
building who obtained green certification by GBI ilgh
another respondent stated that there is an exempto
construction levy (0.125% of total cost) for pragethat used
at least 50% IBS components in their projectss lexpected
that the government will continue their effort imtroducing
more incentives and rebates, which will stimulatteiests of
the developers.

The respondents stated that the rules and legistagnsure
that that their environmental responsibility is g@st at least at
minimum level as required by the law. The respotsien
commented that the legislations by themselves avast, but
what is lacking is an effective monitoring and eonément.
With the pressure for a better environmental ptaiacfrom
construction activities, some of the existing |&gien,
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guidelines and codes will be revised. The respaisderproperty constructed was sold at premium prices;lwimakes

suggested that the revised standards should incigpdohe

recent advancement in the industry such as the aise

Integrated Building System (IBS), use of recycledtenials,
solar power and many others.

d. Supply support

The respondents from the interview are mainly adjtbat
there is a rise in terms of green product choicthéncountry.
Products such as solar power, water harvesting tyses for
cooling the house, reflective glasses to reduce émeéssion,
wall panels, eco-friendly paints, core ventilati@ystem
design, sustainable drainage system and many naweebheen
introduced to the industry. The respondents agtead the
choice is currently limited and the lack of gredwices in the
local market forces the developers and contractorseek
alternatives abroad. But due to the nature of caithmEness
within the industry, more new products, materialguipment,
technology will come to shore in the short futuféreen
market is lucrative and apart from local
manufacturers would have the opportunity to competéhe
global level.

e. Public Awareness

Shelter is one of the basic necessities. With ticeease in
standard of living and modernization of living styl
production of quality, healthy, comfortable housekecoming
a common expectation. Houses are built by the dpeets but
the ownership along with responsibility transfeyghe buyers
upon completion. Thus, the operation and maintemaoic
house is not the concern of the developers. Howegestated
by the respondents, developers are profit orieatad! if they
find the market for green housing is good, they b driven
to follow. Although the demand from the buyer sigddow at
the moment,
awareness and through the continuous publicityuotessful
green houses. In Malaysia, media has been actiaéjng
environmental awareness and televise dissatisfadimong
the public on construction-related  environmermedblem.
This is a good sign of public participation.

f. Competitive advantage

A total of 67% respondents agreed that differetégary of
projects (high end, medium or low cost) would hdiféerent
level of sustainability consideration. Their argunnes basely
on the high cost of most eco-friendly products \uhicakes it
difficult to be applied to lower cost projects. $lis supported
by the interview findings where the respondenttedtéhat the
green housing is mostly localised on high-end mtsjéargeted
for high income earners and foreigners. The respatisd
generally agreed that their projects are plannet dasigned
to comply with the target buyers’ affordability, témest,
expectation and needs. They believed that the brgndf
sustainable homes or green homes is a major selimg as it
portrays a higher quality or style of living. Ascéy the

buyerse th

it can snowball with the increase publi

the project highly lucrative and profitable.

The challenge is to bring these green aspectsni@dium
and low cost housing. As stated by the remainingo33
respondents, green elements can be applied in medass
projects at reasonable prices. This is done bysfinog on
maximising natural resources when design instead
incorporating expensive product. They realise thatmarket
within medium range houses is huge, thus it is@dmusiness
move to tap into this market. The respondents bediehat the
buyers will prefer to buy green house if the price
competitive with the un-green house. When more lopess
realise this, the supply of green houses will sjoaditweigh
the typical houses.

of

3. Low-Moderate Prospect

Factors contributing to the perception that thespeat is
between low-moderate levels in the next 5 yeardmmussed
as follows:

Status quo in rules and regulations

A total of 50% respondents believed that local erities
and government have the highest influence over diedu
environmental impact from construction project lasvs and
requirements that must be followed by all constanct
practitioners. The respondents stated that mostldeers
would abide by the standard and minimum requirersetby
the law and only small number of firms has the rieée and
capability to go beyond that. Without new or upged
regulations, the situation would likely remain teame. It
depends on how fast the government can changengmave
their regulation and enforcement. The responddated that
the process of revising rules and regulations wilhsume
time, so, it is unlikely the improvement can bers&ethe next
couple of year. Besides, there are many rules agdlations
in place. Thus, revising them will need variouod# from the
government, professional bodies, academia, legditutions
and many more. The respondents commented thantuules
and regulations will usually get attention once hem
surfaces. For example, landsides due to excesaiedlearing
at slopes. Once the government raise the currantatd, the
developers would have to follow to meet the newuesnent.

b. Public interest and buyers demand

According to the respondents, they do not feefihgency’
for pursuing green projects. The interest on soatality is
affected by market trend. If more buyers are dermgngreen
houses, then they will certainly follow the demahbhwever,
the respondents do no think the public demand feery will
peaked in the next five years. This is because unedind low
cost housing still dominate the industry and toonporate
green elements into them is a challenge due torithe of
increased project cost. Thus, the issue is nottalbether the
public demands it, it is more on if they can affatd One
respondent commented that there is an excess bf dogt
houses and inadequate middle and low cost housdsal@nce
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this, more medium and low cost houses are needbds, T concept in their projects. Two of the projects haseeived
without focussing on green houses (for high-ertd,mharket is award for best landscape while another one has best
still huge. design. They are certainly interested to pursueenagrards of
similar nature and are more confident to developegr

C. Population of the developers buildings. Among the remaining respondents who hawe

The population of developers ranges from big to lsmaProduced green projects, 6 of them have expresgecest to
companies. The number of small and medium company yenture into green building. In fact, two of there &eginning

larger than big companies. The ones that are diyren
interested in sustainable practices are well-éstadd big
companies who have large capital in hand. Smallraedium
companies are still not ready for this paradignftshi

to look into this concept for their upcoming prdgecAnother
3 respondents remain disinterested.

The respondents from the interview were asked atbmit
future commitment for green projects or how they going to
promote sustainable concept within their organizeti and

projects. Among the responses obtained are asfollo

d. Knowledge among construction players a.

A total of 80% respondents stated that the lack of
knowledge among construction players is the maijodrance
in applying sustainable construction. Generallynstnuction
practitioners are aware about the need to becomeeng but
their knowledge is limited to theoretical only. tiouse
learning was given a relatively low percentage datihg that
most of companies do not promote this concept witheir
organizations and project, thus giving small winda#
opportunity for the employees to learn about thimoept
internally. The respondents stated that their kedgé on
sustainable practices is vastly improved from has
experience with sustainable projects, but the nunohenew
green construction projects is small.

e. Project cost

A total of 65.7% respondents from the survey stétatithe
presumption that project cost will escalate is habtmajor
factor that affecting the interest of many develsp®n
sustainable projects. From the interview, the redpats
stated that sustainable practices do need a highpital
upfront due to the need for appointing environmenta
consultants, allocations for green rating assessrnraporting
new technology and materials and many others.
Environmental Impact Assessment (EIA) report igejabstly
which is why many developers are not willing or toyavoid
it. Many developers are interested to pursue green
certification such as Green Mark but the cost ifeast 10%
more of the project cost. One developer stated that
environmental buildings are normally more expensiee
construct. Based on his experience, it will costuad 40% €.
higher than normal. The payback period is long. sThu
increasing project cost to build low and mediumssla
residential unit is seemed as economically nonigiab
Furthermore, the price of low cost housing is ocolted by the
government.

AR

B.Future Organizational Commitment

In the survey, the respondents were asked about the
interest to incorporate green aspects in theiréuprojects. A
total of 46% respondents stated that they are refibginning
to apply or planning to apply such aspects in tHeture 9
projects. The aspects are explained in detail heliowas also
revealed that 3 interview respondents have appijeekn

Improving landscape using natural element at.sithe
respondents agreed that landscape is one of thegsel
points and are keen on using landscape to increase
natural shading and to beautify the project araaorg
the actions that they have or will apply are (1jngs
water feature as part of landscape; (2) replameekstat
designated area so that they will grow in a more
systematic way and not destructing the buildingcitre;

(3) relocated trees to temporary nursery beforéanted
back to the site; (4) maintain natural waterwa; use
existing boulders as part of landscape item; anda@a
many plantation spot such as plant between buileimdy
also on the roof top.

Careful selection of siteOne respondent stated that they
would avoid project in category 4 of land (very .
Another respondent stated that they would seek for
alternative of virgin land and would have no praobl®o
work on brown field.

Commitment above minimum standafde respondents
are wiling to move beyond minimum standard as
legislated by law. For example, by adding more gree
open space than the required percentage, goingydéen
rating system and maximise any opportunity to apply
green products in their projects.

Implement green practices and technology on. site
Among the green practices that the respondents will
apply are (1) use technique of ground vibration thid

not affect the structures of the neighbouring bodg;

(2) control noise and dust; (3) prefer sustainaléenage
system; (4) more green materials; (5) IBS systerd; (&)
effective waste management system

Incorporating green design features in new building
Many respondents admitted that they are aware @f th
importance of the right orientation of the building
maximise the natural resources for lighting, vetitin
and indoor cooling effect. As such, they are wilito
explore this potential in their future projects.

Pursuing green rating certificationMore respondents
are interested to obtain certification from GBI sligdia.
One respondent stated that they are now workingetlo
with consultant team to obtain GBI certification their
upcoming project.

Green selection for material®©ne respondent stated that
they prefer to use ‘green certified’ building méaés or
obtain supply from manufacturers who have 1SO 14000
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certification. As it is difficult to obtain such @ducts in b.
Malaysia, they have to import them abroad suchr@s f
Europe countries and Japan. Other respondentsd state
that they have been using green materials in grejects

but mostly limited to scaffolding and formwork. @th
respondents have used several green products ahich
ISO 14000 certified. Many respondents stated thay t
are interested to apply more green materials that a
produced locally.

h. Incorporate  environmental responsibility  within
management.One developer stated that they have’
initiated the celebration of World EnvironmentalyDas
part of the corporate social responsibility. Ontthay,
they will shutdown all construction sites activiti¢hat
may harm the environment. Other respondents will
include environmental aspects within their orgatiiseal
policies and some respondents are looking into the
application of environmental management systemimvith
their organisation.

The seminars, conferences, workshops that have been
organized previously managed to attract some odlloc
developers to produce sustainable buildings. Tfigrte
should continue and perhaps, redoubled to havedarwi
impact.

Researchers from local universities should collatsr
with the industry players to introduce sustainable
environmental guidelines, tools or technique that i
workable in the industry.

Through research and successful projects, sustainab
construction must be projected as good business cas
which has many tangible and intangibles benefits

Lastly, local suppliers and manufacturers must lho
compete in producing green products. This will taea
more opportunity for this concept to be appliedoint
medium and even low-cost housing
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sustainability issues for their projects. Another
respondent stated that they have feedback system fo
comment and critics by the house owner or occupiers
The comments or critics will go to Group Qualitym
Management department, who will highlight the paren
company on the feedback and where immediate atdion
required. (2]
j-  Planning strategy.Many respondents stated that to
ensure that this agenda is included it must beuded |3
during conceptual and planning stage of the proj&fith
proper planning, an adequate budget can be althdate [4]
green certification, EIA, fees to environmental

(5]
consultants etc.
IV. CONCLUSIONAND RECOMMENDATION -
In Malaysia, efforts have been directed towardddng
sustainable housing industry. Will the current dffobear
larger fruits in the near future? For the positfuéure, the
encouraging factors include the introduction of GRting [7]

system, the increase in awareness and knowledge
dissemination, the support from the government,pibiential (8]
support from the local suppliers and manufactuiaersease in
public awareness and the effect of competitive athge. As
oppose, the discouraging factors are status quoles rand
regulation, public interest and buyers demand, [adjom of
the developers, knowledge among construction psayerd
project cost. Interestingly, although most of tlespondents
were in the view that the future would not havengigant
improvement, they are still interested to initiagFeen
movement in their future projects. Several poténgeeen
actions have been identified and discussed. T@atst faster
improvement of green action in the industry, selvera
recommendations are forwarded below: [12]
a. The standard, rules and regulations should be itegis
and revised accordingly to incorporate sustainabs.

[9]

[11]
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