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Abstract: Problem statement: Buildings contribute significantly global enviroemtal problems.
Better design can minimize these impacts. DesigeeGmBuilding (DGB) aims to reduce buildings'
impact on the environment. However, the green desarformance depends on design team attributes.
In addition, the Governance System (GS) and Clamlity (CQ) as external factors have influence on
Design Team Attributes (DTA) of green buildind\pproach: To identify mentioned factors
guestionnaire survey was conducted to collect dadaired. A sample of 277 respondents has been
covered under the study, including architects amgireers practicing design and consultancy building
sectors. Analysis data includes descriptive andhiiiadive analysis by using SSPS software versidn 1
was carried out. A correlation and regression nwdehs established to explore the relationship
between identified factor®Results: Architect is most involved one during the desigagess of green
buildings with mean 4.82 followed by mechanical abectrical engineers with mean 4.52 and 4.44
respectively, while structural and civil engineargerior designers and quantity survivors werel3.7
3.29 and 2.88 respectively. The most design tedrnbaes were investigated have a significance
degree of influence except design team reputa@onthe other hand, the other hand, the Governance
system and client quality have major influence base attributesConclusion: Involvement and
participation of all project stakeholders are regdi Design team attributes are the key factors to
improve green design performance. Governance syateirclient quality play major role to enhance
design team attributes. Therefore, effective reguia and policies may increase performance of the
green Effective design team management device dhbal applied to implement Design team
attributes effectively in order to improve greersida team performance.
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INTRODUCTION team must have the proper design capability and
ability to interpret the clients’ needs. Theseihtttes
Design Green Building (DGB) aims to reduce theare essential because, unless the design is right,
impact of the building on the environment. It haeb  satisfactory building can never be produced (Ling,
argued that the major environmental impacts of &002). Attention has recently been drawn to thednee
building are determined at the conceptual desigasph to include sustainability criteria in team selentio
(Coady and Zimmerman, 1998). As Hes (2005)methodologies. However, while frameworks exist for
demonstrated, design, which is one of the highesevaluating project team technical performance,
impacting areas on ‘green’ performance of the builtmeasuring relational and sustainability performance
environment. Moreover, decisions made duringhave been problematic (Mahesh al., 2007) This
conceptual design are considered to have the gteatehighlights the importance of the design stage and
influence on project performance and have the leagience the performance of the design teams should be
associated cost (Marsh, 1999). Therefore, it isoiigmt  carefully examined. The objective of this studytas
that environmental design tools be applied at¢hage investigate the involvement level of design team
in order that the environmental implications offelient members during the green process and identify key
iterations of design may be monitored progressively  attributes in order to improve green design
Experiences show that green buildings place togerformance. Also, the study investigated the
much emphasis on good intentions at the desigrestagariables of governance system and client attribute
(Aniza Abdul Aziz, 2007). Therefore, Good design that influence design team.
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Review of literature: The need for green design: problems. The lack of directives from high-level
Design team performance on green building: One of  leadership such as the Governor, Executive Dirsctor
the first steps in a building construction projecthe  General Managers and Policy Makers is considered as
selection of optimal members of the architect-eegis  one of the most critical barriers to implement gree
team. Ling (2002) mentioned that the Good desigmte design, this leads to a lack of mandatory greetigdes
has the proper design capability and ability t@iptet  standards and control mechanisms. Lenal. (2008)
the clients’ needs. These attributes are essdrdzduse and Shaet al. (2000) repeated that a lack of practical
unless the design is right, a satisfactory buildaggn  understanding of sustainability has hampered the
never be produced (Kirmani and Baum, 1992).effective enforcement of legislation for sustairabl
Selecting the ‘right’ team is considered criticalthe  construction. There is a relationship between cbfie
success of any construction project (Maheshal.,  governance systems and climate change outcomes in
2007). The optimal selection of a firm's professibn terms of the institutional framework, policies
composition should take place before a projecemun  developed, capabilities developed to innovate pedd
and this will enhance the probability of the team’sof adaptation (Griffithst al., 2007). There is currently
success (Paul and Carr, 2002). The total design dimited policy and standards to guide green
buildings today requires the involvement of a team practitioners and no fiscal incentives for greeiidiog
people with a range of relevant experience. Thignte (McAllister and Sweett, 2007).
may consist of the following consultants: archiéect The process of driving green buildings in Southeas
land surveyors, structural engineers, electricalAsia region is slow. Shafii (2005) reported thagrth
engineers, mechanical engineers, hydraulics enginee are barriers in green design development in theneg
guantity surveyors. which include: Procurement issues and Regulatory
In design green buildings, a careful selectionbarriers. A number of these measures have been
process which ensures that each member of thadopted by the Malaysian government including
professional design team has demonstrated experienpolicies, regulations and programmes. However, they
on design green building (Maheh al., 2007) and are still inadequate in mitigate the Environmental
Kerr (2008). The performance of designers is tloeeef problems. Shafi(2008) stressed that the development
important because any decision made at the inaepfio of green building in Malaysia is relatively sloviig in
the project will affect project performance (Lukumo part, It might be due to the lack of incentives and
and Tham, 2007). One of the major barriers mentloneregulatory procedures to guide sustainable building
by agencies is the lack of green design knowletige t construction. Furthermore, most current incentive
internal and external decision-makers exhibitprograms are aimed at the developer, not at thplpeo
throughout the construction process (Grund, 20056). designing and constructing the building. Each group
addition, Lack of education is often cited as aanaj particularly those on the design team, can infleethe
barrier to implementing green design (Carlisteal., way the building and landscape are designed and
2004; Shafii, 2005). Lee and Egbu (2006) cited that constructed. However, most financial incentive
importance of a knowledgeable project team has beeprograms are targeted at the developer, thereby
indicated by (Othmanet al., 2005). Being the providing a little incentive to those carrying otlte
originators of brief development, project team study to build more sustainably (Hes, 2005).
members’ knowledge or the lack of it can be a value
source or a risk source to the project. This view i Influence client quality on design team attributes:
echoed by Hatten and Lalani (1997) who suggest thalthough there is growing awareness of green bugdi
by selecting an appropriate design team, the chahce issues in the Southeast Asia region, it is stillit®
delivering a project on time and within budget ntigh infancy. In Malaysia the awareness on green bugldin
increase. Design team for that reason needs to hssues in the design and construction is still lamd
equipped with the knowledge and tools to be able taleveloping countries like Malaysia have only jusgan
translate into a design, the increasingly stringento address the challenges of sustainable constnucti
environmental performance goals of clients andterea Shafii (2008) and Hes (2005) mentioned that the crucial
buildings that meet these new objectives (Grahamin the process of achieving a successful built
2000). development project is to confirm the necessary
commitment on the part of the Client or those wiith
Governance system impact on design team requisite authority within the Client Group. Client
attributes: The explosion of construction activities led commitment, expertise and direction are particylarl
to gab between effective policies and environmentalmportant in the early stages to inform stratebjioking.
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The clients must be knowledgeable in their Task performance and contextual performance are
organization mission and their operations Barreiti a important factors affecting the performance of aigie
Stanley (1999). The absent from the knowledge andeam in a construction project. The task requirgnien
experiences in implementing the construction ptojecrecognized as an important factor in performance;
levels the clients with no clue on what to expext how  however, particularly in a setting with a need dotive
to play their roles and responsibilities (Koukkerial.,  team performance, this task completion is strofigked
2005); Fogarty (2007) and Soetanto and Proverb® a people requirement. This people factor effectss
(2002) mentioned that three aspects of clienthas been shown to be a predictable function when
performance to be greatly influenced, which arg: (1 considering occupation, organization and persgnalit
The capability of client’s representatives; (2)ie@t's  traits Day and Silverman (1989).
past performance and experience; (3). The financial One of the major barriers mentioned by agencies is
soundness and reputation of the client. the lack of green design knowledge that internal an

Ng et al. (2007) Found that even the present clientseexternal decision-makers exhibit throughout the
more organized they were less committed and lack ofonstruction process. And lack of education is rofte
focused during briefing as they perceived thattdsk cited as a major barrier to implementing green gtesi
is belonging to the design team. Hes (2005) fourad t Design team needs to be equipped with the knowledge
the 94% of designers agree that they would increas® be able to translate into the design, the irsinggy
their use of sustainable design solutions if snataility ~ stringent environmental performance goals of client
was part of a client's corporate mission. Thereforeand create buildings that meet these new objectives
there is a need for stimulation of activities foedking  Shafii (2005) showed that the Lack of Training and
down the barriers which hold back the developmént oEducation in green Design and Construction and Lack
green building and construction in the country. of Professional capabilities/Designers are the main

barriers of sustainable buildings in Malaysia. Tuer
Job perfor mance theory and design team attributes: green buildings performance and lake of researthisn
Two perspectives can show the performance, taskrea provide motivation for this study.
performance and contextual performance. Task Understanding how humans perform complex
performance refers to the competency level ofcognitive activities, such as architectural and
employees in performance various tasks and dutiesngineering design has been the raison d’etre sifde
inherent in fixed jobs and study roles (Avery andmethod research for the past four decades. The
Murphy, 1998) while contextual performance is defin performance of designers is therefore, important
as extra task proficiency that contributes morgh® because any decision made at the inception of the
organizational, social and psychological environmenproject will affect project success. For profesaicand
that helps accomplish organizational goals. Borarash  technical service firms, the reputations, expeeand
Motowidlo (1993) distinguish between task andskills of employees are their main assets (Empson,
contextual performance. Task performance refe@nto 2001).
individual’'s proficiency with which he or she pemnfias

activities, which contribute to the organization’s MATERIALSAND METHODS
‘technical core’. Contextual performance refers to
activities, which do not contribute to the techiicare To capture the perception of professionals, a

but which support the organizational, social andpreliminary questionnaire survey was conducted. The
psychological environment in which organizational preliminary questionnaire is divided into two pattse
goals are pursued. first part requires respondents to provide thenspeal
Organizations are increasingly implementing particulars including their job title, experiencgeimber
teamwork and other group study arrangementsof construction projects involved, type of building
Therefore, organizations become more interested idesigned by his/her firm followed by type of
team performance than in individual performanceprocurement, type of building and size of the prtge
Sonnentag (2001). To improve design teamthey have been carried out, while the second part
performance, factors affecting design team attebut focuses on uncovering the expectation of experthen
need to be identified. Various researchers hav@overnance system, client attributes and desigm tea
discussed the attributes and characteristics ohdea  variables.
organizations (Cohest al., 1996; Srivastava and Lee A survey package consisting of the questionnaire,
2005; Schmittet al., 1984). Green design requires the post card, pen, stamped envelope and a coveritey let
design team to collaborate with each other. explaining the objectives of the study was posied t
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professionals in various architectural consultafieys  studies has discussed on the literature reviewhef t
as well as Engineering consultancy firms selectged bfield of the study adapted from Ling (2002) to exzsé
the list of architects downloaded from the PAM architects and engineers performance.
website, whereas the list of engineers providednfro Job performance theory state that job performance
th_eir AECM organization directo_ry. The populatiar f  should be measured from two perspectives; task
this study became key design team players foperformance (Hunter, 1983) and contextual
architects registered with the Malaysian Institae performance (Borman and Motowidlo, 1993). The Task
Architects  (PAM) and Engineers registered with performance is the proficiency and skill in job sifie
Association  of Consulting Engineers Malaysiatasks and differentiates one job from another (Van
(ACEM). Only architects registered in PAM and geotter and Motowidlo, 1996). The criteria for
Engineers registered in AECM are selected as thgyeasuring it are consisting of cognitive abilitgbj
research context. The target population 'ncmde?(nowledge task proficiency and job experience
architects and Engineers working in design consaita (Schmidt ét al., 1986). While the Contextual
located in Malaysia. Projects handled after Jandary performance oc’curs because people work in an
2003 were included in this study. This date wasseho roanizational setting instead of by themselves and
because it was assumed that respondent who choost%g f'Z : . It g ! icat y ith v th
projects handled before than this date may not hade eretore, require to communicate with one anothet,
coordinate activities, follow instructions and smit go

all project details to complete the questionnaire. o " . )
A total of 1180 survey questionnaire was beyond their job descriptions. The criteria of measy

distributed 278 valid replies were received, whichit are consisting of conscientiousness, initiatisecial
represents a response rate of 24%. SPSS virsioa6 wSKills, control and commitment (Borman and
used to analyses data collected. The technique dflotowidlo, 1993). _
descriptive statistics was used to describe andemak  AS shown in Fig. 1 The conceptual model of this
sense of the data. The descriptive statistics dredthe  Study is part of the main study model has two
frequency and mean for many variables. Manyindependent variable, the first one named as
variables were examined to determine the influencé>0vernment System (GS) with sub factors named as
degree of external variables on design team ateébu regulations and policies, fiscal and incentive and

A correlation, multiple liner regression was used. type of procurement. While the second independent
variable is Client’s Attributes (CA) with sub facto

Theoretical framework: The study investigated named as Knowledge of client, Client skills on gree
external factors influencing design team attributes building and Commitment to green building, to be an
improve design team performance of green buildingsexternal factor that may have an influence on the
The proposed model variables are based on theguevi design team in green building in Malaysia.

EFFECTIVE DESIGN TEAM

GOVERNANCE SYSTEM (GS) TASKPERFORMANCE (TP)
¢ Regulations and polices ®  Knowledgeondesign green building
¢ Fiscal and incentive . Skill on design green buildings
¢ Typeof procurement — ®  Experience on design green building

CONTEXTUAL PERFORMANCE (CP)
#(Green design Initiatives
. Commitment to green design
®  Design team reputation

DESIGN TEAMINVOLVEMENT. (DTT)
®  Architects

Mechanical Engineers

Electrical Engineers

Structural Engineers

Interior designer

Quantity survevors

CLIENT’S QUALITY (CQ)
*  Knowledge of client
Ll Client skills on green buildings
*  Commitment to green building

Fig. 1: Conceptual model of effective design team
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However, the dependent is an output variable Hffect practicing in construction industry. Among the 227
Design Team (EDT) is consisting of three respondents, the percentage of respondents who had
measurements first is Task Performance (TP) havewolved in the construction projects was 89.1%isTh
three elements named as design team Knowledgé, skjroportion illustrates that the respondents wergy ve
and Experience on design green building, Second isxperienced. Moreover; the respondents were ceedibl
Contextual Performance (CP) also have three elamenand capable of answering the questionnaire and thei
named as design team Initiatives, commitment andiews noteworthy. This study is exploratory in matu
reputation on design green buildings. Third is Begof and is mostly qualitative with limited quantitative
Involvement (DI) among design team members. analysis.

To answer the research questions of this study The results of the statistical test of the meamgciv
should test these following two hypotheses: fisghiere  are shown in Table 1, the architect is most invibleae
positive influence between the government systech anduring the design process of green buildings widam
effective design team attributes. Second is therd.82 followed by mechanical and electrical engineer
positive influence between the clients quality andwith mean 4.52 and 4.44 respectively, while strraitu
effective design team attributes. and civil engineers, interior designers and qugntit

survivors were 3.71, 3.29 and 2.88 respectively.
RESULTS
Key design team attributes: The significance level for

This part will present the result of collected adat this study was set at 0.05 in accordance with the
analyzed start with the Characteristics of respotgje conventional risk level (Cohen, 1992). The resolts
description of the factors mean and Std. Divisitne  the statistical test of the mean, which are sunmadrin
techniques of validity and readability, correlation Table 2, showed that designers generally agreetiéth
matrix and multiple liner regression have used. factors that affect design attributes, except foe o

design team reputation of practicing in the degjiggen
Characteristics of respondents: In the first part of the buildings. Although it would be assumed that havéing
fieldwork, A total of 1180 survey questionnaire wasgood reputation is important.
distributed 277 valid replies were received from
Architects and Engineers professionals registergd w Correlation matrix: Correlation coefficient is a
PAM and AECM organizations, which represents ameasure of the strength of any linear association
response rate of 24% of all questionnaires sentbetween a pair of random variables (Newbold, 1981).
Intended for 41% of the respondents were architectmmeasures how closely a change in one variabledsti
followed by 40% mechanical and electrical engineerghe change in another variable and vice versa.kénli
while structure and civil engineers were only 19% o linear regression, random variables are treated
the total respondents. The fact that they wereoseni symmetrically, where the correlation between X1 and
personnel rendered further validity to the survesuits X, is the same as the correlation betweenakd X.
and their firms represented almost a quarter of th@he correlation relationship is measured on a sofle
design firms practicing in Malaysia. All of respamds 21-11, where O represents no correlation or noafine
had more than 5 years of relevant experience ancklationship between the scores, 21 is for perfect
80.1%, of respondents had over 15 years and lowesiegative correlation and 11 is for perfect positive
percentage was 13.4% had over 10 years of experiencorrelation.

Table 1: The involvement degree of design teanndudiesign green buildings

Design team members Std. Mean Not important S¥igmportant Moderate Important ~ Very important
Architect 0.559 4.82 0.7 0.7 1.8 90.0 87.7
Structural engineers 1.051 3.71 2.8 7.6 33.6 27.4 285
Mechanical engineers 0.720 4,52 0.4 1.4 6.9 28.9 562
Electrical engineers 0.776 4.44 0.7 14 9.0 30.7 8.15
Interior designer 1.214 3.29 194 21.7 33.9 14.8 0.22
Quantity survivor 1.246 2.88 20.2 25.0 31.8 13.0 .010
Table 2: The Mean and Std. of the variables

BR and P BP CKn Fand | CC DTKn DTSk DTCo DY In Be
Mean 4.410 3.44 4.400 4.270 4.660 4.720 4.210 04.51 4.18 351
Std. deviation 0.899 1.08 0.764 0.764 0.698 0.613 0.905 0.725 1.04 1.26

*BR and P: Building Regulations and Policies; *BBuilding Procurement; *Ckn: Client knowledge; *Fdah Fiscal and Incentives; *CC:
Client Commitment; *DT Kn: Design Team Knowledgd)F Sk: Desugn Team Skills; *DT Co: Design Team Cdtmrent; DT In: Design
Team Initiatives; *DT Ru: Design Team Reputation
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Table 3: Correlation matrix of the factors conttibg the design team of green building

TP CP DI CcC Fand | CKn Rand P BP
TP 1.000
CP 0.585** 1.000
DI 0.176** 0.200** 1.000
CcC 0.174** 0.338** 0.210** 1.000
Fand | 0.200** 0.387** 0.169** 0.477* 1.000
CKn 0.231** 0.214* 0.250** 0.410* 0.237** 1.000
R and P 0.152* 0.087 0.220** 0.122* 0.263** 0.221** 1.000
BP 0.096 0.048 0.368** 0.025 0.149* 0.098 0.123* 01.

**: Correlation is significant at the 0.01 level-(@iled); *: Correlation is significant at 0.05 klv(2-tailed); *TP: Task Performance; *CP:
Contextual Performance; *Di: Designs team involvetmé&R and P: Regulations and Polices; *F and &ckl and Incentive; *BP: Building
Procurement; *CKn: Client Knowledge

Table 4: Effective design team attributes model reiany

Change statistics

Model R R Std. error of the estimate 2ghange dfl Sig. F change
1 0.456 0.21 0.43003 0.208 2 0.0001
3 predictors: (constant), CA, G&jlependent variable: EDTA

Table 5: ANOVA attributes have a significant influence on desigant
Sum of Mean attributes.

Model squares df squares F Sig.

Regression 13.222 2 6.611  35.75 0.0001 : : . . -

Regidual 50.299 272 0185 Multiple liner regression analysis: The Predictive

Total 63.521 274 power of the model is judged through the statittica

2 Predictors: (constant), CA, GSDependent variable: EDTA measurement coefficient of determinatior?)(Rwvhich

is a measure of the goodness of fit for the models

The correlation coefficient matrix obtained by the used to measure the strength of the correlationnwhe
(2-tailed) Pearson’s correlation analysis is shown more than two variables are being analyzed. The R
Table 3. The observation shown that most of thegives the proportion of the variance of Y, which is
independent variables are correlated with the dégein  explained by the independent variables, reflectimeg
variable. This confirms that the independent vdeisb overall accuracy of the predictions. However, wiies
which affect design team attributes have been ciyre number of independent variables is introduced thio
identified. It is also observed that many indepemde model, R also increases. A better estimate of the model
variables are correlated with each other. goodness of fit is adjusted®’RUnlike R, it does not

Based on the correlation outcome, most of thenevitably increase as the number of included
factors have significant positive correlations witch  explanatory/independent  variables increases. The
other at p<0.01, highest value Contextual Perfoo@an optimum regression model to be selected shouldhée t
against. Task Performance 0.585 this indicates thgne that fits the data the best and vyields the most
strong of relationship between task and contextuahccyrate prediction of a design team attributes.
performance. While the lowest value is Fiscal and  The regression coefficient of variable indicates t
Incentives against Degree of Involvement 0.169s thi changes may happen of the predictors score with the

!nd|cates the team members’ _ participation andsntire variable in the model and they are a pasitiv
involvement by government incentives due to the all

incentives don't focus on design firms. The sigraifice effect. Regression analysis_of the Effective Design
of some correlations was only at p<0..05 i.e., diong Team Attnbut_es (EDTA.) with Government System
Procurement against Fiscal and Incentives withesalu .(GS) and C"e'?ts Attrlbutes_(CA) has p(_)smvely
0.149, building procurement against buildin mfluenc.:ed. Design Team W'th a coefficient  of
regulations and policies with value of 0.123. Thisdetermination R2 of 0.21. This indicates that 21%6 o
indicates that the passive procurement not encedrag the Design Team was explalped, collectively by
efficiently by fiscals and incentives and building Government System (GS) and Client’s Attributes (CA)
regulations and policies from government. Building@S shown in Table 4. The F-and t-tests were used to
regulations and policies against task proficiendphw assess the goodness-of-fit of the models and their
value of 0.152 also building regulation and policesindividual parameters, respectively. A probabiliy
against client commitment with value of 0.122.less than 0.05 is generally considered the highest
However, governance system factors and clienindicate a significant difference Fox (1997).
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Table 6: Coefficients

Unstandardized 95% confidence Collinearity
coefficients Standardized interval for B @tations statistics
—————————————————————— coefficients
Model B Std. error  Beta t Sig. Lower bound Uppeuid  Zero-order Partial  Part Tolerance  VIF
Constant 2.301  0.220 10.481 0.000 1.869 2.734
GS 0.196 0.043 0.0260 45100 0.000 0.110 0.281 650.3 0.264 0.243 0.873 1.146
CA 0.229  0.450 0.2930 5.0750 0.000 0.140 0.318 8.3 0.294 0.274 0.873 1.146

% Dependent variable: EDTA

barred, the model and factor assumed satisfactdry.

21 Wi A histogram explains the model with normal distribati
St nobs g mean of 2.23E-15 and Standard Deviation of 0.996
409 N =275

(Fig. 2). Moreover, the Fig. 3 it shows the lineanf
equation between observed cumulative probability an
expected cumulative probability and the normal P-P
plot of regression standardized residual of Effecti
Design Team Attributes (EDTA).

Frequency

Hypotheses 1and 2: The Government System (GS) and

Client’'s Attributes (CA) had Significant positivéfects

] : 5 on Effective Design Team Approach (EDTA), as
Regression standardized residual eXpeCted (t = 451, p<0.01and t = 5.08, p<0:01,

respectively) (Table 6).

Fig. 2: Histogram of Effective Design Team Attribat
(EDTA) Regression equation: The general multiple liner

regression model equation (Y) is consisting of
predictors (X's), regression coefficients that restie

1.0 4
from the data (B’s) and including the Errors (E):
0.8+
T Y = BO+B1*y1+B2*y2+... fn*yn+e
g 064
é EDTA = 2.301+0.196*GS+0229*CA 1)
2 044
s - DISCUSSION
Level of design team involvement: One of the primary
& o g Ha o o = study objegtives is to identi_fy the degree of d_esl%gam
T member’s involvement during the green design pmces

of building projects. The high level of architect,
. _ . echanical and electrical engineers involvement and
Fig. 3: Normal P-P plot of regression standardizeqq, ) |eyve| structural and civil engineers, interior
residual of Effective Design Team Attributes yegigners and quantity survivors involvement during
(EDTA) the design process of green buildings indicatesttiea
architectural, mechanical and electrical designgeha
The result of the Analysis Of Variance (ANOVA) is high influence during the design process of green
shown in the Table 5 is tests the overall significaf  puilding in terms of their decisions regarding to
the model. The method used for regression is ethteye building envelop, choice of materials, energy
the first run of analysis was two cases wise hdstel®  efficiency. Moreover, architects and M&E engineers

to get over all pr_edictors signi.ficant with the depent.  could be considered as key players during thisestag
The result of this as shown in Table 5 the mode$ wawhile others have less influence on design green

significant at p-value is 0.001 with F test vallie7s. buildings.

For the Design Team regression model, the p-value  Low involvement of other design team members
was 0.001 (less than 0.001) for the F-test 35.T®s& during design process influence green design
probabilities acceptable the null hypothesis to beperformance, for example, late of quantity surveyor
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involvement could lead to increase uncertainty and  One of the major barriers of design green bugdin
complexity due to green materials selection ands the lack of green design knowledge that intesral
availability. To overcome green design processexternal decision-makers exhibit throughout the
complexity more involvement and participation building phases. This includes project managers,
required from all project stakeholders. Involvemantl ~ architects, engineers, developers, contractorseroth
participation in green design process should be/arious construction professionals and internanage
encouraged from the begging, may such astaff. Generally, there is a lack of understandafg

implementing Green Design Charrette Approach?Vhat green building is, what its benefits are, fovs
(GDCA) will increase green design performance thafhéasured and how it is implemented. In particular,
stakeholders need to be educated on such things as:

because the charrttee provides design teams widbla . X . ]
The process of implementing green design concepts;

to assist in the development, facilitation andproducts and systems of Green building, related cos
effectiveness of multi-stakeholder design processes benefits and Information resources. In additionp tw

the early_ stages of th? green _deS|gn. Such a Foees particular gaps must be considered beyond the gener
lead to significant savings in time, resources @otey  |,.k of knowledge: firstly, the lack of GBI quafi

by bringing together the key players (client, caotors,  professionals. Secondly, lack of knowledge andisskil
suppliers and end user) in the project through & Life cycle assessment. Attached with the lack of
facilitation-heavy process to identify problems andgreen puilding knowledge is the perception by desig
opportunities early in the design phase. Desigrfirms that there is a lack of data about the bésefi
charrettes are becoming more common in desig@urability and payback of green design features and
practice and are an excellent way to bring a rasfge green products.

expertise and interests together to collaboratecesmte Offering education and training on green building
effective solutions to complicated projects with to project stakeholders involved in the design pssc
effective involvement of all design team member8 wi including developers, project managers, architects,
speed design decisions, save resources, overcora@gineers, consultants, suppliers and contractégtm
design process complexity and avoid any conflicesy m change green building perceptions as well as diee t
arise among the team members. However, this may begnowledge required to include green building
coherent with radical people who have been pragici technology into a project. Particular training riegd to

for many years and resistant to change (Hambrick aninclude GBI official recognition courses and LCA
Mason, 1984) or due to the design green buildimgsaa training for relevant professionals.

new concept among designers in the Klang valley. There is a relationship between different
Design green building is not easy motion, desigmne governance systems and green building outcomes in
characteristics have major influence on green desigterms of the institutional framework, policies
performance. Due to the recently green desigrieveloped, capabilities developed to innovate peed
introduced most of the design team members nodf adaptation. The gaps between effective poliaies
knowledgeable on green design requirements. Evedesign green buildings resulting from a lack ofcpical
Green Building Index (GBI) has been introduced theunderstanding of green building in Malaysia has
design team still infancy on green design. Morepverhampered the effective enforcement of legislation.
training courses required for green design skilhsas  Some public policies include education and training
design assessment tools, simulation programs angquired to help ensure that both agency repretbessa
technical software. and design teams understand how to implement green
design policies and procedures effectively.

The lack of directives from high-level leaderskip
one of the most key obstacles to green design. -High
level leaders include the Government, Executive
Directors, General Managers and Policy Makers.

The influence of governance system and client
quality on design team attributes: Governance system
plays major role toward implementing green building
features. Generally, the most respondents havsatine
opinion on factors that influence design team . L .
performance, except design team reputation. Howevep“m.amly' no executive orders or. p_ol|c:|es ?X'%tth
this may be coherent with radical people who haaenb require conditions mfluepcgd building _prolects to
practicing for many years and resistant to Chang@stabllsh sound green bwldmg/gr_e_en design. Thk la
(Hambrick and Mason, 1984) or due to the designrgree©f support from the high-level decision- makers ted
buildings are a new concept among designers indlanlack of compulsory green design standards and @ontr
Valley. Design green building is not easy motion.mechanisms. As a result, when and if green design
Design team characteristics have major influence ofnitiatives are created, they are usually voluntand
green design performance. not enforceable.
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Due to the recently green design introduced mosAvery, R.D. and K.R. Murphy, 1998. Performance
of the design team members not knowledgeable on evaluation in work settings. Ann. Rev. Psychol.,
green design requirements. Even Green Buildingdnde  49: 141-168.

(GBI) has been introduced the design team stilnny  gaqret P. and C. Stanley, 1999. Better Conswacti

on green design. Moreover, training courses reduire Briefing. Blackwell Science, Oxford, ISBN: 0
for green design skill such as design assessmels, to 632051027, pp: 157.

simulation programs and technical software. More . _
collaboration among sectors and organizations hed t Borman, W.C. and S.J. Motowidio, 1993. Expanding

participation of all stakeholders and individuale a the Criterion Domain to Include Elements of
required to achieve green design. Contextual Performance. In: Personnel Selection in
Organizations, Schmitt, N. and W. Borman (Eds.).
CONCLUSION Jossey, New York, pp: 71-98.
There is a lot to know about the design greenCarllsle, J.G., M. Brown, M. Foster _and A.K. Berinet
buildings and there is still much study to be dooeh and K. Sandler, 2004.Transforming the Market for

in Malaysia and internationally on methodologiesian ~ Sustainable Design: Effective Public Policies and
green design development and in design team Strategies. NREL National Renewable Energy
Attributes. Most design team members involved in Laboratory, California.

design green buildings are Architects, electrical,Coady, T. and A. Zimmerman, 1998. It's the process,

mechanical engineers, while the interior designet a not the Gadgets. Proceeding of the International
quantity surveyor are less involvement. For anatffe Conference on the Performance Assessment of
design team leader should clarify roles within ti@m Buildings, Vancouver.

and. encourage design team members for MO"Bohen, J., 1992. Statistical power analysis. CDir.
participation.

Offering education and training on green buildingC hPsy(;hgl. SC?E 1|i 9;'131' d G.M. Sorei 1996
to project stakeholders involved in the design pssc ohen, S.G., G.E. Ledford and G.M. Spreitzer, :

including developers, project managers, architects, Predictive model of self-managing work team
engineers, consultants, suppliers and contractaghtm effectiveness. Hum. Relat, 49: 643-676. DOI:
change green building perceptions as well as diee t 10.1177/001872679604900506

knowledge required to include green buildingDay, D.V. and S.B. Silverman, 1989. Personality and

technology into a project. Particular training reeqd to job performance: Evidence of incremental validity.
include GBI official recognition courses and LCA Person. Psychol., 425-36. DOI: 10.1111/j.1744-
training for relevant professionals. 6570.1989 th01549

The core of this study is to identify key design
team attributes in order to improve the performanc
level of design green buildings by using task
performance and contextual performance theories. Th ~ Relat., 54 811-817. DOL:
key attributes of task performance theory are green 10.1177/0018726701547001
design knowledge, green design skill and theFogarty, D., 2007. Greener buildings easy, butieesr
experience on design green buildings. The attribofe remain. WBCSD.
contextual performance theory are commitment to  http://www.wbcsd.org/plugins/DocSearch/details.a
green design, initiatives on green design. The sp?type=DocDet&Objectld=Mjc2NTE
effectively design team attributes contribute teegr Fox, J., 1997. Applied Regression Analysis, Linear

design performance need effective management L
- . e - Models and Related Methods. Sage Publications
h t high t t d eff t ’
approach to insure high participation and efficien ISBN- 10: 080394540X, pp: 624.

communication among the design team members. T )
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