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ABSTRACT 

 

Todays, the construction industry not only plays an important role in improving the 

quality of the built environment, but also has a negative effect on the environment. Therefore, the 

theory of sustainable development stems from the environmental movements in previous 

decades; however, it was not actually defined until 1987 by the World Commission on 

Environment and Development. It is defined as "development that meets the needs of the present 

without compromising the ability of future generations to meet their own needs". This study tries 

to investigate the experts’ awareness about concept of sustainable development in the residential 

building in Penang Island. The process of data collection involved obtaining data from the 

respondents by conducting questionnaires survey that were chosen on random selection from the 

construction firms in Penang Island. The frequency and percentage analysis were carried out by 

SPSS version 19. As a result, the experts’ knowledge about sustainable development is average 

but, the level of the implementation of sustainable development factors in construction is not 

satisfactory. In addition, respondents believe that the government has a major role in developing 

sustainable buildings. 
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1. Introduction 

The Longman Active Study dictionary (2008) defines the word sustain as “to make 

something continue to exist” and in the thesaurus of education in yahoo.com, the word sustain 

means “to keep in existence, to maintain, to encourage, to withstand, or to keep up something 

competently”. Oxford dictionary (2008) expresses that “the development gives the meaning of 

the act of making or becoming bigger, fuller and more elaborate; the act of bringing or coming to 

an active, visible or mature state; and the stage of growth or advancement.” 

 

The theory of sustainable development appears from the environmental movements in 

previous decades; however, it was not actually defined until 1987 by the World Commission on 

Environment and Development. The United Nations (1987) explains that “sustainable 

development is a collection of methods to create and sustain development which seeks to relieve 

poverty, create equitable standards of living, satisfy the basic needs of all peoples, and establish 

sustainable political practices all while taking the steps necessary to avoid irreversible damages 

to natural capital in the long term in turn for short term benefits by reconciling development 
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project with the regenerative capacity of the natural environment.” The goal of sustainable 

development is balancing of three systems namely environment, economic, and social.  

 

 
Figure1. Themes of Sustainable development 

 

Chaharbaghi et al. (1999) believe that sustainable development has positive effect on the 

all fields. 

 

 
 

Figure2. Impacts of sustainable development in other fields 

 
The construction industry has an enormous contribution to the quality of life. Sustainable 

development in the construction industry tries to improve the quality of life for current people, 

and for next generations (DETR, 2000). 

 

Table1.Goals of sustainable development 

Minimize Maximize 

Resource consumption 

Use of non-renewable 

Polluting environment 

Waste material 

Renewable resource use 

Efficiency 

Recycling 

Reuse 

Sustainable 
Development

Media

Economic

Technology

Industry

Environment

Politic



International Journal of Emerging trends in Engineering and Development                Issue 2, Vol.7 (November 2012)                                                                                                    

Available online on http://www.rspublication.com/ijeted/ijeted_index.htm                                         ISSN 2249-6149 

 Page 601 
 

2. Sustainable Construction 

Sustainable construction is defined as “the creation and responsible management of a 

healthy built environment based on resource efficient and ecological principles” (Hui, 2002). 

Sustainable construction is a way for the building industry to move towards achieving 

sustainable development. Specifically, it involves issues such as the design and management of 

buildings, materials and building performance, energy and resource consumption within the 

larger orbit of urban development and management. The concept of sustainable construction 

focuses on resources in order to manage it, especially energy conservation, and how to decrease 

the positive impacts on the natural environment. Emphasis was placed on technical issues such 

as building components, materials, construction technologies and energy related design concepts 

(UNEP, 2004). 

 

Hence, Langston et al. (2001) believe that sustainable construction is the most relevant 

definition of sustainable development in the construction sector. Kibert in 1994 suggested six 

principles for the sustainable construction. This principle has to do with minimizing of resource 

consumption, maximizing of resource reuse, using renewable and recyclable resources, 

protecting the natural environment, creating a healthy and non-toxic environment, and pursuing 

quality in creating the built environment. According Kibets’s principle, government needs to 

establish new rules and regulation in field of construction industry in order to promote 

sustainable construction (Samari, 2012).   

 

Miyatake (1996) suggests that construction industry at the first step should be realized 

sustainable construction in order to achieve sustainable development, therefore professional’s 

knowledge on sustainable construction is a key factor to promote sustainable development in the 

construction industry. 

 
Totally, the process of driving sustainability in the construction industry in Asia is not 

satisfied. Previous studies in 2005 showed that, there are many barriers existed in front of 

developing sustainable development in Asia (Shafii et al.,  2005) including: 

 Lack of awareness (people) 

 Lack of training and education about sustainable design  

 Higher cost  

 Materials 

 Rules and regulation  

 Lack of awareness ( Professional)  

 Disincentive factors  

 Lack of demonstration 

 

This study is an attempt to verify the level of the implementation of sustainable 

development factors i.e., environment, economy, and society in the residential building in 

Penang. This paper tries to answer the following questions: 

1. What is the level of awareness of professionals about the concept of sustainable building? 

2. How are the professionals’ outlooks about developing sustainable building? 

3. Who plays a major role in developing sustainable building? 

4. What is the level of implementation sustainable development factors in residential building 

conducted in Penang? 



International Journal of Emerging trends in Engineering and Development                Issue 2, Vol.7 (November 2012)                                                                                                    

Available online on http://www.rspublication.com/ijeted/ijeted_index.htm                                         ISSN 2249-6149 

 Page 602 
 

3. Methodology 

This study is a descriptive study collecting data based on a questionnaire survey. 

Questionnaire design is the critical factor for each research in order to achieve more accurate 

results. Therefore, a standard questionnaire has been applied in this study to minimize the rate of 

error and maximize the liability of collected data (Ilias et al., 2007). 

 

This study focuses on the Penang Island construction field. The reasons that Penang 

Island has been selected for this study are as follows: 

 High level of urbanization and construction activities  

 Especial geographical features, as Penang is an island with limited land and resources 

Sustainability is an important topic in the construction field and it would be more critical 

for cities which are located in islands. The similar experiences in Hong Kong and Singapore 

confirm the necessity of applying sustainable construction in the Islands. 

The questionnaire was structured in three following sections: 

 Background of the respondents: In this section, the following three items were presented in 

order to ask the respondents for the basic specifications: 

1. Work experience in housing development projects 

2. Educational level    

3. Respondents’ occupation                                                                                                                                                                                                                                                                                                    

 Level of awareness and understanding about the concept of sustainable development 

 Level of implementation of sustainable development factors in residential building in Penang 

The last section of the questionnaire which is, in fact, the main section, consisted of 22 

items in order to investigate the three elements of sustainable development, namely the 

environment, economy, society, that are necessary to be taken into consideration in sustainable 

construction. 

In addition, it should be said that a 5-item Likert scale was used in the second and the 

third sections of the questionnaire for which the respondents were asked to circle or check their 

level of agreement with each item. 

 

4. Data Analysis 
regarding analyzing the data, the collected responses were turned into numbers in order to 

be entered into the analyzing program. 195 sets of questionnaires were administered and mailed, 

and then 63 responses were received. The response rate of 32.3% is good. SPSS 19.0 was used to 

run descriptive analysis in order to determine the frequency and percentage of each item under 

study. The data analysis revealed the following findings: 

 
It is concluded from the present research that the most of respondents, who were 

engineers, had experience in construction field in range of 1 to 5 years, and most of them had 

bachelor education. 
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Table 2: Background of the respondent 

Work experience in construction industry 

Years Frequency Percent 

X ≤ 5  29 46.1 

5<X≤10  19 30.1 

X > 10  15 23.8 

Education level 

 Frequency Percent 

Diploma 15 23.9 

Bachelor  23 36.5 

Master Degree 17 26.9 

PhD  8 12.7 

Respondent level 

 Frequency Percent 

Engineer 38 60.4 

Project manager 9 14.2 

Architecture 16 25.4 
 

Base on the literature review, experts’ knowledge is the key factor for promote sustainable 

building. According to the results, most of respondents (49.2%) in Penang construction context 

had average knowledge about sustainable building. Therefore, establishing training courses for 

increase of their personnel knowledge in term of sustainability factors in construction is 

essential. 

Table 3: Awareness 

Awareness of professionals about the sustainable building  

 Frequency Percent 

Low 14 22.2 

Average 31 49.2 

High 11 17.4 

Very High 7 11.2 
 

A large number of respondents stated that they perceived the necessity of applying 

sustainable concept in the construction projects and they advocated any efforts in order to 

increase sustainability building industry. However, respondents understood the importance of 

sustainable construction development, still their knowledge of this concept is not in acceptable 

range as it was expected.    

Table 4: Sustainable building 

Agreement of professionals about developing sustainable building 
 Frequency Percent 

Strongly Disagree 4 6.3 

Disagree 5 7.9 

Somewhat Agree 12 19.2 

Agree 31 49.2 

Strongly Agree 11 17.4 
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As mentioned in the literature review, the lack of awareness and knowledge among the 

professional is one of the main obstacles of sustainable development in construction. According 

to the results, the level of general awareness about sustainable buildings and their benefits among 

the construction professionals is slightly low. The lack of professional knowledge in 

sustainability could lead to a low level of implementation of sustainability in construction 

projects. In addition, rising non-sustainable construction projects can emerge negative impacts 

on the environment. 

Respondents believed that government is the main factor in term of promoting 

sustainable development in the construction industry. Government can affect the construction 

industry by a variety of instruments. Regulatory instruments and incentive instruments are the 

main tools for governments to direct construction to promote sustainable development among the 

construction companies (Yung et al., 2002). A combination of legislations to enforce companies 

and market to sustainable development and incentive package for construction firms who 

practice sustainability in their projects is the best approach that can be applied by governments. 

Contractors as the next major factor undoubtedly can promote sustainability and minimize 

environmental impacts in construction field by using new technologies, environmentally friendly 

products and applying waste management Life-cycle assessment (LCA) method in construction 

stage.   

Table 5: Major factors in developing sustainable building 

 

 

 

 

 

General perception about sustainability is more concern on environmental sustainability. 

This part of sustainability in construction tries to reduce negative impacts on the environment 

and provide healthier cleaner and green living environment for the residences and neighbors. The 

factors such as site selection waste management, water conservation energy efficiency as well as 

material selection. Unfortunately professionals in construction in Penang Island are not 

considered on the environmental factors in different stages (planning, design, construction and 

operation). Consequently buildings which are designed, constructed and operate not only cannot 

provide the quality of environment for their residents but also damage to the natural environment 

of site and the Island. 

 

In current scenario majority of key factors prefer buildings in both residential and 

commercial sectors with larger space and more facilities. This situation will lead ignorance of 

economic sustainability in construction projects such as affordability, minimization of life cycle 

costs, maintenance aspects as well as optimization of current infrastructure instead of building 

new ones. Therefore, since these economic factors are ignored by professionals and other 

stockholders, achieving the comprehensive sustainable development cannot be reachable in near 

future.  

 

Play a major role in developing sustainable building 

 Frequency Percent 

Client, Developers 12 19.1 

Government 29 46.1 

Project Manager, Architects, Engineers 9 14.2 

Contractor 13 20.6 
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The implementation of social aspects in construction is slightly higher than other 

sustainable aspects. As buildings are directly related to human life and satisfaction, therefore 

social factors must be applied in projects not only to achieve sustainable development but also to 

increase the sale and resale value of projects. Safety, accessibility and durability (long term use) 

were applied more than other social factors.    

 

Table 6: Sustainability factors 

 

5. Conclusion 

It can be concluded that sustainable construction development in Penang Island is still 

immature and there is less effort among the key factors to implement this new concept in their 

projects. However, the necessity of sustainable construction was generally perceived by 

professionals, and they are slightly aware about its benefits. Implementation of sustainable 

aspects in the construction projects in Penang Island is dramatically low compared with other 

places with similar geographical conditions such as Singapore and Hong Kong. 

 

It is suggested that to increase the implementation of sustainability aspects in 

construction projects, government can be a pioneer by introducing new incentives for developers, 

contractors who apply sustainable criteria in their projects as well as the buyers of sustainable 

                 Environmental Factors Never Rarely  Undecided  Almost  Always 

Site 11.5% 15.6% 52.1% 18.8% 2% 

Development intensity on the local ecological 

system 

6.3% 20.8% 31.2% 38.7% 3% 

Energy Efficiency 55% 13.3% 10.7% 9% 12% 

Waste Management 3.9% 5.1% 70% 11% 10% 

Water Conservation 5.1% 14.1% 50.5% 20.2% 10.1% 

Proper Sanitation 3% 6.1% 60.6% 20.2% 10.1% 

Building Materials 4% 10.1% 40.4% 20.2% 25.3% 

Minimization of Disruption to the local environment  5% 7% 55% 20.8% 12.2% 

waste materials 6.3% 15.6% 46.9% 20.8% 10.4% 

Quality of end products 11% 14% 19.2% 30.4% 25.4% 

                Economic  Factors 

Financial Issue  6% 16.4% 41.1% 26.5% 10% 

Life cycle cost of housing 9% 6.1% 64.7% 10.1% 10.1% 

Maintenance Aspects 4% 5.1% 52.7 27.1% 11.1% 

optimize existing infrastructure 4% 5.1% 10.1% 60.6% 20.2% 

                Social Factors 

Accessibility  33% 12% 16.7% 20.8 17.5% 

long -term use 15% 12.1% 14.6% 41% 17.3% 

Safety 1% 3.2% 15.6% 15.6% 64.6% 

Tenant participation  55.9% 16.7% 10.4% 10% 7% 

Better Quality of Housing  10.4% 20.8% 50.3% 11.5% 7% 

Encouraging social networks  8.3% 16.7% 50.2% 19.8 5% 

housing quality ( physical and mental health of 

occupants( 

10% 11.5% 57.3% 16% 5.2% 
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buildings. In addition, the variation of legislations can also be effective in protecting 

environment and enforcing construction companies to give more consideration on sustainability 

during different stages of project. 

 

At the same time construction companies by establishing training courses can increase 

their personnel knowledge in term of sustainability and try to practice more on the 

implementation of sustainable criteria in their projects voluntarily even without legislation 

enforcement as their responsibility for the people and the nature.       
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