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Abstract: The advances in green technology had put the preparedness of all the stakeholders in the housing
development industry into perspective. Particularly, the housing developers were urged to embrace the new
technologies into their developments due to the technological advances made in the industry besides the
increasing demand for green practices in the housing development projects. However, before embarking on
these changes, the housing developers need to identify and assess the gaps that may exist between the
organizational members’ expectation about the change efforts. This paper is aims to determine the readiness
among the upper and lower management of housing developers as well as assessing their demographic profiles
in influencing their readiness in the case of green homes development. The green homes is regarded as an
innovative approach which intended to be environmentally responsible, social interest and economically
profitable.  Four readiness dimensions; optimism, innovativeness, discomfort and insecurity were used to
construct a housing developers’ readiness (HDR). A questionnaire-based survey was carried out among the
395 housing developer firms and 249 questionnaires were duly returned. The data were analyzed using
descriptive analysis, t-test and One-way ANNOVA. Our findings revealed that housing developers are
moderate in terms of their readiness in green homes development. There are no significance differences in terms
of HDR across various demographic variables.
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INTRODUCTION exploration of new land and acquisition of land use which

Housing is well accepted as an important sector to and conservation. Consequently, it will result a wide
enable mankind to meet their basic needs for shelter, range of environmental problems such as environmental
security and safety form the unwanted intrusions, pollutions, life cycle impacts of materials extraction,
environmental nuisances and climate conditions. timeless waste generation, greenhouse gases emissions
Nowadays, this sector becoming more significant due to and uncontrolled environmental extractions [3].
the fact that the demand for housing is keeps increase Therefore, this scenario has lead to a growing
from time to time in line with the growth of world awareness around the world to change the current method
population [1] reported that, there are additional 3 billion of design and built into a more reasonable approach that
people in 2030 and 40% of world population need access fulfill current development needs and requirements
to housing which equal to a demand for 96,150 new without sacrificing the world we live in [2]. Therefore, the
housing unit per day. The provision of new housing also new philosophy in the project development called
meaning that this development require a basic amenities ‘sustainable construction’ was introduced in 1994 during
and infrastructures such as water supply, sanitation, the First Conference in Sustainable Construction. The
educational and commercial building and other services in main objective of sustainable construction is to sustain
order to support human needs in the modern civilization. the balance between the human interest (social interaction
However, the satisfaction of these needs usually comes and economic prosperity) and at the meantime preserve
with a high price i.e. an irreversible damage to our and conserve the natural resources. Conceptually, the
environment [2]. This kind of development involved an overarching  principle  of sustainable construction follows

possibly lead to the neglect of environmental preservation
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the philosophy of ‘sustainable development’ which has In further clarification to make the sustainable
been established in the blueprint of ‘Our Common Future’ construction more practical, [5] claimed that the ISO has
report in 1987. Since the introduction of sustainable elaborated this philosophy based on triple pillars of
development, the United Nations continuously organized sustainable development as follows: 
the world events in relation to sustainable development
such as Rio Earth Summit 1992, Kyoto Climate Change Environmental - Design, construction and operation
Protocol 1997, Johannesburg Earth Summit 2002 and Rio must implement design for environment (DfE)
Earth Summit 2012. These documentations have facilitated approaches. The healthy functioning of local,
many countries to take positive actions in implementing regional and  global ecosystems must be promoted
sustainability agendas within their industries. As a global and energy efficiency, toxicity, materials,  durability,
interest and awareness to protect the environment in the reuse and building operations must be incorporated;
development context has steadily blooming, Malaysia Social - Buildings, individually and collectively,
should not lag behind in this matter. influence many aspects of human behavior with their

This paper discusses the scenario in Malaysia in own substantial social costs and environmental
relation to sustainable construction includes the costs. Design, construction and operation must
initiatives taken by the government, non-government incorporate collaboration, social impacts and
organizations and construction industry stakeholders in continual improvement; 
implementing sustainable construction. While looking at Economic - Sustainable construction must
current progress of sustainability in construction incorporate  full-cost  accounting  procedures into
industry, an exploratory study was conducted to assess the  development  of  structures and infrastructures.
the readiness among the housing developers in It must address not only initial direct economic costs
developing green homes. This study attempts to find the of development, but also associated direct and
answers to the following questions: indirect social and environmental costs.

What is the readiness level among the upper and In the context of building sector, the concept of
lower management of housing developer firms? sustainability has been described in interchangeably
Do  their  profiles influence  their firms’ readiness terms such as ‘ecological building’, ‘energy efficient
regarding this matter? building’, ‘healthy building’ [6], ‘high performance

Sustainable Construction: Sustainable construction is a building’ [8]. However, [8] indicated that the word of
subset to the sustainable development which described ‘green’ become a shorthand term to represent the concept
the responsibility of the construction industry to attain of sustainability in the residential sector. Despite various
sustainability [4]. The conventional construction gave a terms have been attempted to describe sustainability in
little interest on the environmental protection, but more the building sector, it shares common objective that is a
focused on the triangle objectives namely cost, time and practice that has minimum adverse impacts on the built
quality. However, current environmental setback such as and natural environment, in terms of the buildings
climate change, unexpected whether, global warming and themselves, their immediate surroundings and the broader
environmental degradation have sparked the awareness regional and global setting [9]. The principles of
among the construction practitioners to integrate sustainable building are as follows [10]:
environmental factor into their business practice. The
ideology of environmental protection in the construction Consumes a minimum amount of energy and water
projects has transformed from a small part into a over its life span; 
construction projects that integrated within the wider Efficiently consumes of raw materials (environment-
context of environmental agenda. Therefore, this ideology friendly  materials, renewable materials, enhanced life
requires reasonable actions form the stakeholders to cycle, demount ability);
ensure the construction projects were developed with the Breeds a  minimum  amount of pollution and waste
needs to conserve and preserve the environmental over its life span (durability, recyclability);
without forfeit the quality of life. The concept of Utilizes a minimum amount of land and integrates well
sustainable construction is illustrated in the Fig. 1. with the natural environment;

building’ [4], ‘sustainable architecture’ [7] and ‘green



World Appl. Sci. J., 28 (3): 343-352, 2013

345

Fig. 1: The concept and principle of sustainable construction

Meets  the needs of current and  future user The government encouraged the construction
(flexibility, adaptability, site quality); stakeholders to design and build a building that optimize
Crafts a healthy indoor environment energy  and  prudently  utilize  the  natural resources [13].

From this point of view, it can be conclude that the government will introduce guidelines and green building
concept of sustainability in the built environment focused rating system and ensured the new government building
on technical and non-technical issues. The technical design comply with green rating standard [14]. At present,
issues accentuated on the building design and there are several government buildings that are being
development that concern on building materials and developed meet the green design requirements such as
components, healthy outdoor and indoor environment, Malaysia Energy Centre Green Energy Office (PTM GEO),
resources consumption and management and energy FELDA Tower, office building of Ministry of International
related design concepts. In other hand, the non-technical Trade and Industry, Diamond Building Suruhanjaya
issues deal with quality of life such as provision of public Tenaga and Sarawak Energy Berhad. Besides that, the
transportation, infrastructures, human safety and security government took another proactive action in promoting
and quality of services. green design building by offering the property developers

Sustainability in Malaysian Scenario: Similar to other Scheme and tax exemptions to the development that
countries, construction industry in Malaysia can serve as incorporate renewable energy and energy efficiency, while
a barometer of the nation’s economic development. income tax and stamp duty exemption to the green
During the first half of 2012, the construction industry building buyers. These efforts are parallel to the national
posted strong growth of 18.9% due to robust objective that voluntarily reduces its emission intensity of
construction activity in the civil engineering and GDP by up to 40% based on 2005 levels by the year 2020
residential subsectors [11]. In the blueprint of Economic [15].
Transformation Programme (ETP), the construction Apart from the government, the non-government
industry sustain as one of the key area as Malaysia organizations related to construction have also shown
planned to be a high-income and developed nation by their interest on the needs of green practice in the
2020. However, the government has stressed out that the construction projects. The Construction Industry
overall growth should be achieved in a sustainable Development Board Malaysia (CIDB) was one of the
manner without cost to future generations through a corporate that actively improving and expanding the
green design practice as well preserve and conserve the Malaysian construction industry. Therefore, to ensure the
natural resources [12]. This commitment is actually a Malaysia construction industry remains competent to
continuous effort taken by the government in promoting meet the challenges of local and international competition
sustainability in view of the fact that the government gave and make a significant contribution to nation’s
a special attention on the sustainability related issues in aspirations, the outline of Construction Industry Master
the five years Malaysia development plan since 1970’s Plan 2006-2015 published by CIDB has urged the
and sustain as a top priority in the subsequent constructions players to innovate construction processes
development plan such as in 8 , 9  and 10  Malaysia Plan. and techniques [16]. One aspect of innovation that can beth th th

In order to promote this kind of development, the

several incentives include Green Technology Financing
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implemented in the Malaysia construction industry is organizational readiness for change [23]. The
adoption of green design concept [17]. This idea is in line organizational readiness is refers to the propensity of
with [18] which suggested that the innovation in the organization  to embrace  new  ideas, strategy or practice
construction industry includes the execution of new in their business. The organizational propensity is reliant
technology and construction methods that concern on on several aspects, for example understanding on the
energy efficiency, waste management, natural resources change benefits, capability to perform new business
conservation and preservation and pursue quality of built operations, or strong determination to embrace
environment. Towards encouraging the construction organizational change. 
players in embracing green construction practice, [24] suggested that organizational readiness is a
Malaysian Institute of Architects (PAM) and Association necessary precondition to the organization to succeed in
of Consulting Engineers Malaysia (ACEM) had facing organizational change. Therefore, the organization
successfully devised a localized green building rating needs to carry out an assessment to examine the current
tool, namely Green Building Index (GBI). The main stage of organizational readiness before embark on the
objective of the GBI rating tool is to facilitate the organizational change. This kind of exercise facilitates the
construction players to build a building based on green organization to recognize the readiness level and identify
design standard and as an assessment tool to examine the the gaps that may exist between the top management and
performance of the building that allows for comparison employees [25].
against other buildings. Since the first GBI assessment Since the present study was conducted at
version was established in 2009, as of October 2013, there organizational level, the unit of analysis was defined as
are 175 buildings in various categories of development housing developer firms in Malaysia. The construct of
such as new residential, new non-residential and existing housing developers’ readiness was formed and assess
residential were certified as GBI building [19]. based on readiness dimensions that put forward by [26];

Despite various positive actions put into practice by optimism, innovativeness, discomfort and insecurity.
the government and non-government in showing the Optimism refers to a positive vision on organizational
capability to build green buildings, it can be assumed that change and belief that the organization will gain a huge
the green construction practice is still at its infancy and benefit from it. Innovativeness refers to willingness to
sustainable projects are mostly at the pioneer stage [2]. take risks and tendency to become a pioneer and
Similarly, the residential sub-sector in Malaysia is still established as a leader in the new business environment.
exploring the best way in developing green building and On the other hand, discomfort refers to a pessimistic over
with referring back the house being built in the past change such as perceived lack of control, feeling of being
decade, those projects were not meeting the essential overwhelmed and tends to think change as a complex
criteria of green building and furthermore there are little to process. Insecurity refers to the distrust of change and
none in depth studies for this matter [20]. It is well tends to avoid change or belief that change will give
accepted that the housing developers play a prominent negative impact. Hence, it can be summarized that
role in spearheading housing development in Malaysia optimism and innovativeness accepted as positive
since the privatization policy in 1980’s [21]. Therefore, it behaviors that turn into a driver of change readiness,
is hope that the housing developers are more aware on whereas the discomfort and insecurity are inhibitors.
their responsibility to build more homes that cater the
social needs and economic profitability as well as MATERIALS AND METHODS
emphasized on the concept of green design and
development to equivalent the increasing demand from This study applied random sampling method in
the house buyers for a green home. obtaining data among the housing developer firms that

Housing Developers’ Readiness (HDR): [22] affirmed that Association Malaysia (REHDA). The 5  Edition of
a vast array of internal and external factors such as REHDA Directory was used as a main reference to track
growing global economy, political pressure and down  the  name  and  current  address of respondents.
technology advances have forced organizations in the The respondents were listed based on state branches and
business environment to make changes to nearly every each branches considered as a stratum. This study used
aspect of their operations. However, the effectiveness and disproportionate random sampling method where the
successful of organizational change is highly rely on the selection  probabilities  are  varying  for  each stratum [27].

registered with Real Estate and Housing Developers’
th
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Table 1: Reliability Level of HDR Construct Table 2: Background of respondents

Components Number of Items Cronbach’s alpha

Optimism 7 0.809
Innovativeness 6 0.787
Discomfort 5 0.704
Insecurity 4 0.746
HDR 22 0.932

The survey was performed from December 2010 to August
2011. A single organizational leader from each firms such
as managers or assistant manager were chosen as the
respondents due to the fact that they are most important
person at organizational management level and familiar
exactly with the subject matter and the running business.
A single representative from each firm was considered
sufficient to complete the survey of study [28].

Based on four readiness dimensions namely
optimism, innovativeness, discomfort and insecurity
proposed by [26], this study had developed 22 items to
assess the housing developers’ readiness (HDR). A total
of 395 respondents were approached and 249
questionnaires were duly returned for analysis. The
Statistical Package for Social Science (SPSS) version 15
was used to analyze the data. The reliability of housing
developer’s readiness construct was verified by
Cronbach’s alpha. According to [29], a Cronbach’s alpha 30 - 39 93 37.3

closer to 1 indicates higher consistency, while [30]
suggested that the lowest acceptable value of Cronbach’s
alpha is 0.7. Interestingly, as depict in the Table 1, the
Cronbach’s alpha for all four components of HDR were
above the minimum acceptable value.

The profile of respondents was analyzed by utilizing
descriptive analysis. Whereas, two types of analyses i.e.
t-test and one-way ANOVA was used to achieve the
second objective. The both analyses were chosen
because it appropriate to compare the relationship
between several continuous variables with a variable
which has two or more groups; t-test for two groups,
while one-way ANOVA for more than two groups. The
differences  between  these two variables represented by
t-values (t-test) and F value (ANOVA).

RESULTS AND DISCUSSION

Table 2 depicts the demographic profile of the
respondents. Majority of the respondents are females Almost 40 per cent of them have a technical qualification
(60.2%)  and  more  than  50 per  cent  of them are Malay. (i.e. certificate and diploma) followed by degree (37.3%)
In term of age, fifty per cent of them are aged 29 and and post degree (4.8%). Majority of them (83.1%) have
below and only 2 per cent of them are aged 50 and above. exposed to the construction industry within 1-10 years
Most of the respondents are assistant manager (45.8%) and only 7 per cent of them have more than 15 years of
followed  by manager (12%) and senior executive (30.1%). working experience.

Demographic of Respondent Frequency Percent (%)
Gender Male 99 39.8

Female 150 60.2
Race Malay 138 55.4

Chinese 105 42.2
Indian 6 2.4

Age 20 - 29 129 51.8
30 - 39 93 37.3
40 - 49 21 8.4
50 and above 6 2.4

Job Designation Upper Management 93 37.3
Lower Management 156 62.7

Highest Educational Qualification
Secondary 48 19.3
Technical Qualification 96 38.6
Degree 93 37.3
Post-graduate Degree 12 4.8

Working Experience 1 - 10 207 83.1
11 - 20 33 13.3
21 - 30 9 3.6

Demographic of Respondent Frequency Percent (%)
Gender Male 99 39.8

Female 150 60.2
Race Malay 138 55.4

Chinese 105 42.2
Indian 6 2.4

Age 20 - 29 129 51.8

40 - 49 21 8.4
50 and above 6 2.4

Job Designation Upper Management 93 37.3
Lower Management 156 62.7

Highest Educational Qualification
Secondary 48 19.3
Technical Qualification 96 38.6
Degree 93 37.3
Post-graduate Degree 12 4.8

Working Experience 1 - 10 207 83.1
11 - 20 33 13.3
21 - 30 9 3.6

Table 3: Descriptive for the main variables
Components Mean Standard Deviation
Optimism 3.53 0.48
Innovativeness 3.45 0.49
Discomfort 3.47 0.47
Insecurity 3.43 0.53
HDR 3.48 0.45
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Fig. 2: t-test for gender

Fig. 3: t-test for job designation

Fig. 4: One-way ANOVA for race

Table 3 shows the descriptive analysis for the HDR no significance different on overall HDR construct and
construct. Table 3 shows that, optimism has a highest respondent’s profiles based on gender and job
score compared to other HDR dimensions, while the designation. Male respondents score higher on all four
overall score for HDR is 3.48 which it can be assumed as components of HDR and overall HDR construct compared
an average. to female respondent. Whereas, the lower management are

Figures 2 and 3 present the result of the t-test for more optimistic and innovative despite also tend to feel
gender and job designation. It can be seen that there are more insecure compared to upper management.
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Fig. 5: One-way ANOVA for age groups

Fig. 6: One-way ANOVA for educational qualification

Fig. 7: One-way ANOVA for working experiences

Figures 4-7 show the results of one-way ANOVAs tend  to  experience   less   optimistic   compared to
for   different    demographic    profile   of  respondents Malay and Chinese. The overall HDR score shows that
(i.e. race, age,  educational  qualification  and  working Malay  respondents  have  a highest change readiness
experience) to HDR. As can be seen from Figure 6, with Indian respondents have lowest score on HDR
respondents feel optimistic at p<0.05, although Indian construct.
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Figure 5 presents that the respondents have a management group who involved in shaping the firm’s
propensity to feel optimistic but at the meantime they are future direction. Hence, it can be presumed that they are
also tend to experience discomfort if their firms decide to in the comfort zone besides having a firm understand the
involve in the green homes development. It seems that running business and the current scenario of construction
respondents in the age group 30-39 and 50 years old industry includes the growing demands for green
have a similar score on all four HDR components while construction projects. In addition, as an upper
respondents in the age group 20-29 years old have management group, they are less concern on technical
highest score on change drivers (optimism and and practical aspects which the implementation of green
innovativeness) and lowest score on inhibitors homes development will be transferred to a lower
(discomfort and insecurity). In general, the respondents management group. In other hand, the respondents in the
in the age group 50 years old have highest score on age group 40-49 years old have a lowest score on HDR
overall HDR followed by age group 30-39, 20-29 and 40-49 because most of them are designated as lower
years old. management group who are responsible to implement the

Figures 6 and 7 show the ANOVA’s results for new firm’s direction. Therefore, they need to expose to a
educational qualification and working experiences of new knowledge by participating seminars, workshops and
respondents. The both figures depict that there is no training that relates to green homes development.
significance different for respondent’s educational In addition, this study found the significance of
qualification and working experiences on overall HDR educational level in contributing to the firm’s readiness in
construct. From Figure 6, it can be seen that respondents green homes development. From the descriptive analysis,
be likely to experience less insecure at p<0.05. there is a gradual evolution of respondents having higher
Respondents with a post-degree level education have a educational qualification. The respondents with higher
highest score on overall HDR construct compared to educational qualification have influenced their perception
lower education achievers. In terms of working on the new firm’s direction and tend to be more ready to
experiences,  it  can  be   seen   that    respondents   with support their firm in green homes development. It can be
11-20  years  of working experiences have a lowest score concluded that the Malaysian education system play an
on change  drivers  and  highest  score   on  inhibitors. important roles in influenced participant to be more ready
The overall HDR score shows that respondents with less in the green homes development either in theoretical or
10 years of working experiences have a highest score practical aspects. However, it is suggested that the
compared to other groups. educational institutions do add more green development

CONCLUSION generation who will be involved in construction industry

From the descriptive analysis, it can be seen that the insecure in embracing green homes development.
respondents have a similar score on the HDR From the above discussion, the government bodies
components. Despite the respondents score highly on the and non-government organization should do more
change driver dimensions, they are also having a similar collaboration to promote green homes development via
score on inhibitor dimensions. Therefore, based on the training, seminars and workshops. In the long term, the
readiness segments suggested by [31, 32], it can be industry needs to get actively involved in research and
concluded that the upper and lower management of development in order to boost the housing developer
housing developer firms are categorized as pioneers firm’s readiness in green homes development.
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