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Abstract—Cost has always been the leading concern in green
building development. The perception that construction cost for
green building is higher than conventional buildings has only made
the discussion of green building cost more difficult. Understanding
the factors that will influence the cost of green construction is
expected to shed light into what makes green construction more or at
par with conventional projects, or perhaps, where cost can be
optimised. This paper identifies the elements of cost before shifting
the attention to the influencing factors. Findings from past studies
uncovered various factors related to cost which are grouped into five
focal themes i.e. awareness, knowledge, financial, technical, and
government support. A conceptual framework is produced in a form
of a flower diagram indicating the cost influencing factors of green
building development. These factors were found to be both physical
and non-physical aspects of a project. The framework provides
ground for the next stage of research that is to further explore how
these factors influence the project cost and decision making.

Keywords—Green project, factors influencing cost, hard cost,
soft cost.

[. INTRODUCTION

REEN construction projects offer various benefits to the
stakeholders such as cost saving in the long run,
enhancing business competitiveness strategy, protecting the
environment, producing better design which creates good
indoor ambient and many more. Building ‘green’ creates
healthy, comfortable and economically prosperous places for
people to live, work and play. It promotes the delivery of
buildings and infrastructure that contributes towards reducing
the usage of resources and energy, minimising pollution,
enhances economic efficiency and social cohesiveness [1].
The demand for green buildings is rapidly becoming the
most significant trend in the building industry. While Europe
and North America continue to lead in green building trend,
countries from developing nations are also doing their part in
pursuing green. As mature market, the growth of green
building in Europe and North America are moderate in 2016,
while countries from developing market i.e. Asia, MENA
(Middle East/North Africa) region have reported a more
dramatic growth in the percentage of green project [2]. Nine
Asian countries had an average of 39% of green share in the
building industry [3].
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Although the trend is present, the level of green building
activity in most developing countries are still below the
mainstream and are predominantly focused on large
developments [4]. One of the most commonly cited green
building barrier is the high construction costs [5]-[7]. Many
construction players share the common perception that green
construction incurs expensive additional costs. Changing this
mind-set will not be easy as psychological barrier is difficult
to overcome. There are many scholars who stated that green
buildings can be built with little or no additional costs if they
are planned properly. As costs are the critical aspects in green
development, focus of previous studies have been on hard
costs and potential cost savings in the long run. Soft costs,
which are necessary to manage the whole project, remained
elusive and their influence on developers’ course of action and
decision remained unclear.

As cost is a major roadblock in taking the leap in green
construction, it is pertinent to understand the cost elements in
green construction to counter any inaccurate perception or to
recommend ways to reduce the cost problems. The paper will
begin with discussing on the issues pertaining cost in green
projects before critically review the cost influencing factors.
The factors will be summarized into five (5) main categories
i.e. people; technical; technology; external support; and
specific requirement. These factors cover both physical and
non-physical aspects of a project. By identifying the factors
influencing cost for green projects, the negative perception
association with green project cost can be alleviated through
introducing mitigating action which is relevant to each
influencing factors.

II. LITERATURE REVIEW

A.Cost Issues in Green Projects

Investors in building industry are attracted to green concept
due to the potential of greater cost saving benefits and higher
investment returns [8]. Unfortunately, these benefits can only
be realized over a long period of time [9]. A study in New
Zealand stated that the concern on cost escalation has
prevented the incorporation of green features in construction
developments [7]. This is supported by the study in China
[10], Canada [11] and Malaysia [4]. Cost has been identified
as the main obstacle for green building in the US, Colombia
and Mexico [2]. Thus, another way to attract investors for
green building is by ensuring that green project can be
achieved without additional cost, better if at lower cost.
However, past studies have mixed findings on this aspect.
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While some researchers have supported findings that green
building cost can be cost neutral or cost saving, others have
refuted this testimony.

Cost for construction projects can be divided into 3
categories: land, hard and soft cost [12], [13]. Land costs
cover the expenses for land acquisition which include land
purchase, title transfer, site clearance and others. Land cost is
influenced by factors such as location, land price, legal fees,
stamp duties and land tax but not by the decision to go green.
However, hard and soft costs are believed to be influenced by
the decision to be green. Collier et al. [14] defined hard costs
as actual construction costs to erect a building. It is a direct
cost that is related to the physical aspect of the project such as
architectural work, mechanical and electrical works, civil and
structural works and other physical construction works [15]. Tt
would be in the form of material, technology, plant and
equipment, labour, building elements and many others. It is
the cost mostly affected by the decision of the client, architect
and engineers in design and engineering aspects. In contrast,
soft costs are cost related to non-physical aspects of the
construction project such as management, planning,
documentation and marketing [16]. It is an indirect costs or
“offsite” costs that are not directly related to labour or
materials for construction. These costs include nonphysical
expenses and involve all other fees involved in the completion
of the project, such as taxes, insurance, fee, services,
marketing etc. Yudelson [17] defined hard costs as those costs
for construction, and soft costs as those costs for design and
certification services. Technically, soft costs is any other costs
other than building cost

While numerous research papers have discussed the issue
of cost of green projects, majority of studies have focused on
the hard costs such as cost related to green technology and
materials i.e. whether cost will inflate or not when green
features are added to meet green building requirement [10],
[13], [18]. Building and Construction Authority (BCA) [19]
for example, stated that green buildings are expected to cost
about 5 — 10% more upfront due to the purchase of new and
green technologies. Issa et al. [11] stated that cost premium of
majority green buildings was only 1 to 2% as compared to
their conventional counterparts, while Kats [20] indicated that
cost premium is less than 2%. Davis Langdon [21] however,
informed through their study that there is no significant
difference in average costs for green buildings as compared to
non-green buildings. As cost has always been the leading
concern in green building projects, these inconsistent findings
made the discussion of green building cost more difficult.

Another aspect of cost which has received little attention is
soft cost. Commonly known as ‘hidden’ cost, it remains
elusive in its contribution to green building cost increment.
The bulk of additional cost in green building does not come
from hard cost, but instead comes from soft cost [17]. Most of
these costs incurred in administration processes which include
various expenses to manage the project [12], Despite being a
comparatively smaller portion in the total cost amount, its
actual value can be expensive and plays a significant role in

the decision to build green. Soft costs are generally estimated
as a percentage of the total project budget during the planning
stages, and can fluctuate as the project progresses. A
significant portion of the additional costs of green building is
on the soft costs of design, certification, modelling and
consulting [22]. According to Northbridge Environmental
Management Consultants [23], soft costs are associated with
activities outside the range of construction cost and usually
range between 1 to 5% in addition to the total construction
costs.

Through literature, hard and soft cost can be divided into
several main elements as illustrated in Fig. 1. Through various
definitions [10], [13], [24], hard costs can be divided into 6
categories: architectural design, building services, plant and
equipment, material and labour, civil and structural and
building requirement. Soft costs on the other hand, include
consultants’ fee, tax, commissioning, certification, marketing
and insurance [17], [25]. However, all soft costs elements can
be consolidated to 3 main categories i.e. professional
engagement, procedures and legal requirement [26].

Hard Costs Soft Costs |
Architectural Material .
Design and Professional
Labour Engagement
Building Civil and Procedures
Services Structural
Legal
Plant and Building Requirement
Equipment requirement

Fig. 1 Category of costs to be influenced by decision to pursue Green
Projects

Each of the aspects stated in Fig. 1 is expected to be
affected with the implementation of green concept in the
project. For example, the design phase for green building
usually demands additional exercises and services from the
consultant team, pushing the consultant fee to higher rates
[27]. Green buildings are expected to have green technology
features installed in the building, thus, which may incur
additional cost [17]. In obtaining green certification, a more
complex commissioning process will be in place which
embodies the bulk of hidden costs. Technically, the ultimate
decision to go green will affect these costs, but the effect
occurs because of certain factors, as discussed next.

B. Factors Influencing Cost in Green Project

The common perception that green buildings cost
significantly more to construct than conventional buildings
inhibit the move towards sustainability [28]. By understanding
why the cost difference occurs, initiative can be promoted to
minimise the cost increase, thus making green project more
attractive. Thus, the factors that would influence the cost for
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green building are being studied. The factors will be
summarized into five (5) main categories i.e. people;
technical; technology; external support; and specific
requirement. These factors cover both physical and non-
physical aspects of a project.

1. People

Those who affect the project are those that involved in the
delivery of the project as well and those who determined the
project context [29]. The competence, commitment and
attitudes of the professionals will strongly influence the
quality and costs of built facilities. The roles and services of
the professionals is to primarily plan, design, deliver and
maintain the infrastructure and built-environment. This is why
the professionals are considered as critical players to cope
with the ever-rising issues in demand for vitality to live,
which take up about 3-5 percent of life cycle cost. In terms of
overall project cost, Azizi et al. [26] highlighted the fee for the
professional is usually 6 to 8 percent. For green construction,
professionals involve is expected to have something extra.
They are expected to take additional responsibility, have green
knowledge and expertise, understand about environmental risk
and able to advise the client and other professionals on green
matter [30]. With this additional expectation, the common
percentage of fee may not apply and negotiation will take
place, which can vary from project to project.

Green movement should take into account the concept of
interrelated wholeness or holistic solution to make sure that
contributions of all interdependent parties are connected and
being interacted between humans with their society,
technology, economy and resources. However, the
interdependency between various parties in the construction
industry can be hindered by the lack of knowledge which
leads to social and behavioural resistance [31]. Lack of
knowledge in green building design and construction, as well
as insufficient numbers of capable professional green
designers has been widely cited as one of the major barriers in
green building implementation [4], [32], [33]. Additionally,
poor knowledge about green building design and construction
lead clients to conclude that any variations in design necessary
to comply with building regulations are caused from being
green [34]. Lack of knowledge about green benefits makes it
difficult to justify the often higher up-front costs for a green
building leading to misconceptions and uncertainty about
green development being communicated to the industry, and
thus affects the market demand for green features [35]. Bandy
et al. [36] stated that the ignorance of people on green
building benefits results to a shortfall in local expertise
availability in green design and construction leading to the
need for foreign experts to be imported, which contribute to
higher cost [33].

2. Technical

Sustainable building projects are inherently different from
their conventional counterparts from the technical and
technology  perspective  [32].  Technical refer to

methodological aspect in the implementation of green
buildings. Studies have reported that technical aspects such as
process and procurement issues, additional rules and
regulations in green building, limited availability of green
materials and expertise to manage them can pose a problem in
green project [37], [38]. The difficulties associated with a
more complex technical requirement indicating the need for
training to build-up skill, learn and re-learn process, gaining
additional approval, seeking expertise outside the comfort
zone etc. This non-physical action will incur cost to the parties
involved. Since green products have yet to become
“mainstream” in the construction industry, municipal councils
and safety departments are sceptical to their use [34]. The
complexity of approvals and permitting process for green
buildings may also cause delays as many building codes do
not cater for new environmentally friendly systems. These
delays lead to greater risks and higher costs, which cause
developers to hesitate to build green [35].

3. Technology

Technology refers to product use during or in the
implementation. Technology could be the aide adopted during
the implementation and also could be embedded as part of the
end product. Technology can be divided into 2: hard and soft
technologies [31]. Hard technologies relate to equipment and
materials, industrial processes and physical infrastructure
solutions. BCA [19] stated that green buildings will cost about
5 — 10% more upfront due to the purchase of new and green
technologies. Soft technologies enhance the construction
process though the use of suitable systems, models or tools
that support decision making, monitoring and evaluation
activities [39]. A significant portion of the additional costs of
green building is on the soft costs of design, certification,
modelling and consulting [22]. It is, thus vital to focus on how
to make technology (hard and soft) easily accessible and
available at the cost level affordable by the stakeholders.
Installing green technologies will require new form of
competencies and knowledge, thus more cost [10].

4. External Support

External support can be in the form of government,
professional institution and financial institution support. The
government has a major influence over the development of
any industry. By introducing policies and regulations for
controlling environment degradation, government will
stimulate green movement as any regulation set by the
government must be abide by the construction industry [40].
Changes imposed by the government will bring about
behavioural shift in the construction sector because the
government is a regulator, major customer and industry
sponsor [41]. Financial instruments by the government such as
incentives, subsidies and rebates are usually a voluntary
scheme, but it can be motivational as it involves monetary
supports [42]. With more monetary support available in the
industry, developers can take advantage to reduce their
construction costs.
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The support from construction-related professional body
usually in the form of new knowledge dissemination,
introduction of new green technology or system, incentive in
research and development and many more. They may not have
a direct impact to the project in hand, but the knowledge
advancement and training provided will increase local
knowledge and acceptance towards green concept and would
ideally, encourage the production of materials, technology,
system etc. tailor-made for local need. Competition will
increase and product or expertise available locally is usually
cheaper that foreign products. The most commonly cited
barrier in green development implementation is the financial
constraint of green construction [43]. Finance institution is
usually involved with the industry in terms of providing good
financial scheme for buyers and construction firms. The
support from finance institution such as bank will assist in
financing the project [40]. However, more loans from the
bank will lead to more interest i.e. affect the budget and cost.

5. Specific Requirement

Green projects differ than their conventional counterpart
especially in terms of technology adopted and green design
aspects. Green construction projects are expected to have
additional construction professionals involved as there is a
need to focus on green aspect of the projects such as green
building facilitator and green building certifier [26]. Green
Building Consultant is an additional member to the regular
consultant team and shall contribute additional cost [44].
Green buildings need to undergo rigorous assessment using a
green building rating tool in order to be certified green and a
certain certification fee applies. This fee is charged differently
depending on the type of project, scale of project, and rating
tool [45]. Green buildings also have to submit to a more
complex commissioning process as compared to conventional
buildings which embodies the bulk of soft cost. This is to
assure the green technology features installed function
according to the expected performance [46]. In relation to
design costs, green buildings usually require extra time and
effort to the design and specification phase of a project due to
incremental requirements on architects and engineers as well
as the additional green consultant. Means [47] estimates that
the design cost for a green building would cost 5 percent more
than the typical design cost for a conventional building which
usually ranges from 8 to 12 percent of construction costs.
These specific requirements for green projects are another
factor that will influence the overall cost of a project.

III. THE FRAMEWORK

This paper presents the factors influencing cost for green
construction projects. These factors were obtained from
extensive literature review which has been discussed in
section 3.0. These factors are arranged into five focal themes
namely, people, technical, technology, external support and
specific requirement. Each of these factors can have impact on
project cost either directly (hard cost) or indirectly (soft cost).
Fig. 2 illustrates the proposed framework distinguishing each

cost-influencing factor, while Table I elaborates each factor.
The classification indicates that cost for green construction is
affected by many aspects. All four factors (people, technical,
technology and external support) are also applicable for
conventional project, excluding the green aspect.

People Technical

Cost
Influencing
Factors

Specific

Technol
Requirement echnology

External
Support

Fig. 2 Conceptual framework of cost influencing factors

TABLEI
SUMMARY OF COST INFLUENCING FACTORS OF GREEN PROJECTS
PEOPLE
Competency of the people [29], [48]
Attitude and commitment of the parties involved [4]
Fluctuation of fee [26], [30]

Green knowledge [35], [36], [40]

Auvailability of local expertise [32], [33], [36]

Client uncertain demand [34]
TECHNICAL
Process and procurement complexity [37], [43]
Additional rules and regulations [38]
Training requirement [37], [40]
Complexity of approval and permit process [35]
TECHNOLOGY
Purchase or hire of new technology [19], [10], [31]
Application of new system, models or tools [22], [39]
Installation of green technology [10]
Availability of local product [33], [43], [48]
EXTERNAL SUPPORT
New or revised policy and regulation [40], [41]
Auvailability of incentives, subsidies and rebates [33], [42]
Collaboration of professional institutions [40]
Opportunity for loan choices from financial institution [40]
SPECIFIC REQUIREMENT
Addition of green consultants [26], [44], [48]
Green certification fee [45]
Compliance with green assessment requirement [36], [40]
Complexity of commissioning process [17], [46]
Green implementation process during design phase [47]

However, as conventional construction iS a common
practice, such factors may not have much weight to cost
difference. Nonetheless, one factor (specific requirement) is
unique to green construction projects only. This one unique
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factor is believed to have close relation with other factors. For
example, one of specific requirement to obtain green building
certification is to build energy efficient product. This is related
to technology factor when new technology is adopted to cater
for this energy-efficient requirement. Fig. 2 provides better
insight of all factors that would affect the cost.

IV. FURTHER RESEARCH

This study identifies a range of factors influencing both
hard and soft cost for green projects before proposing a
framework to represent the findings. While efforts have been
made to extract a complete database of influencing factor
under focal themes, the framework only reports readily
available information from literature and lacks interpretation
of the actual practice and the extent of how each factors
influence the project cost. The framework provides solid
ground for the next stage of research. Thus, to strengthen the
understanding of the actual practice, fieldwork will be
conducted qualitatively to deepen the understanding of the
impact of these identified factors on the project cost. The
qualitative research aims to investigate the effects of causal
factors on green building, and how this influences specific
decisions of developers. Consequently, emphasis will be
placed on developing a range of indicators that influence
developers’ decisions in green building implementation. The
final output of this research will provide grounds for relevant
authorities and green building boards to truly realize the actual
situation of green building development from the perspective
of industry practitioners.

V.CONCLUSION

Numerous studies have cited the importance of green
building as the key factor to drive the green movement
forward. However, cost has been identified as the main hurdle
to this movement. Yet, the topic of cost remains elusive and
developers are skeptical that cost can be reduced in green
development. By understanding what influence cost, action
can be forwarded to address this problem and ultimately
change people negative mindset on this matter. The research
presents a thorough review of factors influencing cost for
green projects from various sources of journals and published
material. Findings of the review identify common factors cited
in multiple studies and restructure them into five focal themes
i.e. people, technical, technology, external support and
specific requirement. These factors were found to be both
physical and non-physical aspects of a project. This suggest
that to ensure green projects are at par with conventional
project cost-wise, cost reduction action should not be focused
on hard aspect only but there are many more hidden cost that
must be addressed. To ensure that the framework meets the
needs of the construction industry, the findings should be
confirmed through interviews and/or survey with relevant
industry practitioners.

ACKNOWLEDGMENT

The authors sincerely acknowledge the financial support
provided by the Malaysian Government through the
Fundamental Research Grant Scheme (FRGS) and the
physical support by the Universiti Sains Malaysia (USM) for
this research.

REFERENCES

[1]1 J. Hussein, “Opportunities and Challenges in Sustainable Construction,”
Construction Industry Development Board (CIDB) News, issue 1, pp 8 —
9,2009.

[2] World Green Building Trends, Developing Markets Accelerate Global
Green Growth, Dodge Data & Analytic, http://www.naturalleader.com,
2016.

[3] McGraw-Hill, Smart Market Report World Green Building Trends.
Retrieved:
http://www.worldgbc.org/files/8613/6295/6420/World_Green_Building
_Trends_SmartMarket Report 2013.pdf, 2013.

[4] N.Z. Abidin, “Investigating the awareness and application of sustainable
construction concept by Malaysian developers,” Habitat International,
vol. 34, 421-426, 2010.

[5] B. Bordass, “Cost and Value: Fact and Fiction”, Building Research and
Information, vol. 28, no. 5/6, pp. 338 — 352, 2012.

[6] B. Sonagar, and R. Fieldson, “Towards a Sustainable Construction
Practice,” Construction Information Quarterly, vol. 10, pp.101 — 108,
2008.

[71 S. Bond, and G. Perrett, “The Key Drivers and Barriers to Sustainable
Development of Commercial Property in New Zealand,” Journal of
Sustainable Real Estate, Vol. 4, No. 1, 48-77, 2012.

[8] M. Isa, M.M. Rahman, I. Sipan, and T.K. Hwa, “Factors Affecting
Green Office Building Investment in Malaysia,” Procedia - Social and
Behavioral Sciences, vol. 105, no. 3, pp. 138-148. 2013.

[9] C. Choi, “Removing Market Barriers to Green Development: Principles
and Action Projects to Promote Widespread Adoption of Green
Development Practices,” Journal of Sustainable Real Estate, vol. 1,
no.1, pp. 107-138, 2009.

[10] X. Zhang, A. Platten, and L. Shen, “Green property development
practice in China: Costs and barriers,” Building and Environment, vol.
46,2153-2160, 2011.

[11] M.H. Issa, J.H.Rankin, and A.J. Christian, “Canadian practitioners'
perception of research work investigating the cost premiums, long-term
costs and health and productivity benefits of green buildings,” Building
and Environment, vol. 45 , pp. 1698-1711, 2010.

[12] Emerging Professional's Companion, 2C - Construction Costs. AIA and
NCARB. 2013.

[13] S. Kubba, Handbook of Green Building Design and Construction:
Leeds, Breeam, and Green Globes. Herndon, Virginia: Butterworth-
Heinemann, 2012.

[14] N.S. Collier, C.A. Collier, and D.A. Halperin, Construction Funding:
The Process of Real Estate Development, Appraisal, and Finance. 4™
Ed. New Jersey: John Wiley & Sons, 2007.

[15] N.ZM. Azizi, N.Z. Abidin, and A.R. Nuruddin, “Soft Cost Elements
that affect Developers” Decision to Build Green,” International Journal
of Civil Science and Engineering, vol. 7, no. 10, pp. 886 — 890, 2013.

[16] M. Klinger, and M. Susong, The Construction Project: Phases, People,
Terms, Paperwork, Processes. United States of America: American Bar
Association, 2006.

[17] J. Yudelson, Green Building Through Integrated Design. New York:
McGraw Hill, 2009, pp. 44-143.

[18] O. Tatari, and M. Kucukvar, “Cost premium prediction of certified green
buildings: A neural network approach,” Building and Environment, vol.
46, pp. 1081-1086, 2011.

[19] Building and Construction Authority (BCA), “Green Mark Scheme,”
Retrieved:
http://www.bca.gov.sg/GreenMark/green_mark buildings.html, 2009.

[20] G. Kats, Greening America's schools costs and benefits. Massachusetts:
Capital E, 2006.

[21] Davis Langdon, “The cost & benefit of achieving green buildings,”
Davis Langdon and Seah International, Sydney, Australia, 2007.

1164



[22]

[23]

[24]

[25]

[26]

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

[44]

International Journal of Architectural, Civil and Construction Sciences
ISSN: 2415-1734
Vol:10, No:9, 2016

A. Shendler, and R. Udall, “LEED is Broken: Let’s Fix it”, Retrieved:
http://www.grist.org/comments/soapbox/2005/10/26/leed/index 1 .html,
2005.

Northbridge Environmental Management Consultants, Analyzing the
cost of obtaining LEED certification. Arlington, VA: The American
Chemistry Council, 2003.

M.S. Klinger, The Construction Project: Phases, People, Terms,
Paperwork, Processes. United States of America: American Bar
Association, 2006.

N.Z.M. Azizi, and N.Z. Abidin, “Main Elements of Soft Cost in Green
Buildings,” International Conference on Sustainable Design and
Construction Engineering, Phuket, Dec 2012, pp. 168 — 173, 2012.
N.Z.M. Azizi, N.Z. Abidin, and A.R. Nuruddin, “Identification of Soft
Cost Elements in Green Projects: Exploring Experts’ Experience,”
Procedia - Social and Behavioral Sciences , pp. 18-26, 2015.

M. Lee, “Incentives and Tax Exemption for Green Technology,” Green
Solitions Property Conference, PricewaterhouseCoopers, 2010.

J. Hoffman, and R. Henn, “Overcoming the Social and Psychological
Barriers to Green Building,” Organization & Environment, vol. 21, no. 4
, pp. 390-419, 2008.

V. Mathur, A. Price, S. Austin, and C. Moobela, “Defining, identifying
and mapping stakeholders in the assessment of urban sustainability,”
International Conference on Whole Life Urban Sustainability and Its
Assessment, vol. 18. Retrieved:
https://dspace.lboro.ac.uk/xmlui/handle/2134/5202, 2007.

N.A.A. Shariffudin, and N.Z. Abidin, “Professional Engagement Issues
in Green Construction Projects,” 3rd International Conference on
Livable Cities (ICLC), 30 Nov — 2 Dec, Penang, pp. 215 — 222, 2015.

C. Du Plessis, “A Strategic Framework for Sustainable Construction in
Developing Countries,” Construction Management and Economics, vol.
25,no0. 1, pp. 67 — 76, Jan. 2007.

L. Robichaud, and V. Anantatmula, “Greening Project Management
Practices for Sustainable Construction,” Journal of Management in
Engineering, 27(1), 48-57, 2011.

M.R. Esa, M.A. Marhani, R. Yaman, A.A. Hassan, N.H. Rashid, and H.
Adnan, “Obstacles in Implementing Green Building Projects in
Malaysia,” Australian Journal of Basic and Applied Sciences, vol. 5, no.
12, pp. 1086-1812, 2011.

A.  Davis, “Barriers to Building Green,”  Retrieved:
http://www.architectureweek.com/2001/0822/environment_1-1.html,
2001.

U.S. EPA Region 5, Removing market barriers to green development:
Principles and action projects to promote widespead adoption of green
development practices. Chicago, Illinois: Delta Institute, 2008.

R. Bandy, C. Danckaert, G. Fetscher, B. Holmes, M. Gale, and M.
Mursky, LEED in Upstate New York: An Exploration of Barriers,
Resources and Strategies. New York: US Green Building Council
(USGBC), 2007.

KeTTHA, National Renewable Energy Policy & Action Plan. Putrajaya:
Ministry of Energy, Green Technology and Water, 2008.

T. Hikkinen, and K. Belloni, “Barriers and drivers for sustainable
building,” Building Research & Information, pp. 239-255, 2011.

A.R. Lapinski, M.J. Horman, and D.R. Riley, “Lean Processes for
Sustainable Project Delivery,” Journal of Construction Engineering and
Management, vol. 132, no. 10, pp. 1083 — 1091, Oct. 2006.

N. Zainul Abidin, N. Yusof, A.A.E., Othman, “Enablers and Challenges
of a Sustainable Housing Industry in Malaysia,” Construction
Innovation: Information, Process and Management. vol. 13, no. 1, pp.
10 - 25, 2013.

Z. Majdalani, M. Ajam, and T. Mezher, “Sustainability in the
Construction Industry: A Lebanese Case Study,” Construction
Innovation, vol. 6, no. 1, pp. 33 — 46, 2006.

E.M. Van Bueren, and H. Priemus, “Institutional Barrier to Sustainable
Construction,” Environment and Planning B: Planning and Design, vol.
1, no. 29, pp. 75 — 86, 2002.

S.M. Sood, and K.C. Peng, “Sustainable Development in the Buildiing
Sector: A Green Building Framework in Malaysia,” WASET, vol. 8, no.
2, Malaysia: University Tenaga Nasional, 2011.

EE Solutions, The Cost of LEED Capital cost is a bit higher when you
go Green. Retrieved: http://www.ee-
solutions.com/solutions/Solutions/Cost%200f%20LEED.aspx, 2012.

[45]

[46]

[47]

[48]

BCA Green Mark, BCA Green Mark Assessment Fees for Green
Building Projects in Singapore. Retrieved:
http://www.bca.gov.sg/greenmark/others/GMfees_new.pdf, 2012.

P.C. D’Antonio, “Costs and Benefits of Commissioning LEED-NC™
Buildings,” National Conference on Building Commissioning,
Cambridge: Efficiency Engineering Soultions, pp. 1- 11, 2007.

R. Means, Green Building: Project Planning and Cost Estimating,
Volume 24 of RSMeans Series. John Wiley & Sons, 2010.

F. Shafii, Z.A. Ali, and M.Z. Othman, “Achieving Sustainable
Construction in the Developing Countries of Southeast Asia,” 6th Asia-
Pacific Structural Engineering and Construction Conference, pp. C29-
C44. Kuala Lumpur, Malaysia: Universiti Teknologi Malaysia, 2006.

1165



