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The growth of global railway infrastructure development has encouraged many 

countries including Malaysia to develop railway as a key strategy to enhance the 

national transportation infrastructure and strengthen economic competitiveness. 

Nevertheless, the development of railway infrastructure projects demands massive 

land use, high cost, huge resources and time. These demands have great impact on the 

economy, environment and social wellbeing. Implementation of sustainability factors 

in transportation infrastructure projects particularly in railway projects has been 

recognized as an important mechanism to minimize these impacts. Albeit, it is not 

clear as to what extent do sustainability factors are incorporated in Malaysian railway 

projects. The objectives of this paper are to identify the importance of sustainability 

factors in railway projects from the stakeholder’s perceptions and to investigate level 

of its implementation in Malaysian railway projects. A questionnaire-based survey 

was conducted in Malaysia among the railway projects main stakeholders: the client, 

consultants and contractors. The data were analyzed by means of statistical analysis 

i.e. ranking of variables based on the mean values.  Paired t-test was then used to 

identify whether there are any significant differences between the factors perceived as 

important and actual implemented.  The findings show that the level of importance 

and implementation of sustainability factors in Malaysia railway project is still in 

moderate level. It is anticipated that the findings reported in this paper could be 

important for future strategies and guidelines for improving the sustainability 

performance of railway infrastructure projects development.  
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INTRODUCTION 

Infrastructure projects include transportation, water supply, solid waste, 

communication’s networks, energy, etc. Such projects always have multiple 

objectives, involves people with many different perspectives who must come together 

to complete the projects successfully (Clevenger et al. 2013). Hence, infrastructure 

projects present significant opportunity to promote sustainability since they are large 

in scope, multidimensional, costly and time consuming (Clevenger et al. 2013; Lothe 

2006).  

Sustainability of infrastructure transportation development is basically defined 

through its impacts on the economy, environment and social benefits; measured by 

system efficiency and effectiveness (Jeon and Amekudzi 2005). The greater 

efficiencies created by sustainable infrastructure will lead to reductions in waste, 
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energy consumption, land degradation, biodiversity loss and minimization in the 

consumption of non-renewable resources (United Nations ESCAP 2007). Hence, 

implementation of a sustainable concept in infrastructure projects development has 

become crucial due to it has a great impact on surroundings and involves many parties 

(Bueno et al. 2013; Litman and Burwell 2006; Jeon and Amekudzi 2005).   

In Malaysia, the government has urged construction project key players and 

developers to be responsive to the need for better environmental and social protection 

by taking proactive actions to promote and implement sustainability factors (Zainul 

Abidin 2010). Nevertheless, the weakness in the area of sustainability development 

still emerged, and it is not clear as to what extent do sustainability factors are 

incorporated in Malaysia infrastructure sector although its importance has been 

highlighted (Pereira and Hasan 2004 and Saadatian et al. 2012).   

According to Naidu (2008), railway system has emerged as a very essential mode of 

public transportation in Malaysia. However, Malaysian transportation infrastructure 

projects that proposed by Government agencies and private sectors have often not 

been subjected to rigorous scrutiny and evaluation, which resulted in poor 

performance, project delays and stranded facilities (Naidu 2008 and Khalid et al. 

2012). An example of these issues can be seen from the failures of all three urban rail 

transit systems in Kuala Lumpur – the STAR and PUTRA lines and the Kuala Lumpur 

Monorail system that was rendered unsustainable and was rescued by the Government 

(Naidu 2008). Hence, the purpose of this paper is to examine the level of importance 

and implementation of sustainability factors in Malaysian railway projects.    

SUSTAINABILITY FACTORS OF INFRASTRUCTURE 

PROJECTS 

A number of studies have been conducted reviewing the existing of infrastructure 

project sustainability factors from different perspectives. For example, Vanegas 

(2003) presents a sustainable infrastructure project factors in facilities and civil 

infrastructure projects development. Similarly to CEEQUAL assessment manual that 

aimed to improve sustainability in infrastructure projects of civil engineering works 

and public realm project (Lim, 2009). There are 12 key sustainability factors in the 

CEEQUAL Assessment Manual. Ugwu and Haupt (2007) in their studies have 

proposed sustainability factors for assessing the sustainability of built infrastructure 

that grouped under economy, environment, society, resource utilization, project 

management and, safety and health. On the other hand, Shen et al. (2007) developed a 

framework of sustainability performance checklist to help understanding the major 

factors affecting a project sustainability performance across its life cycle.   

A study by Lim (2009) proposed a set of sustainability factors and its implementation 

impact particularly on road infrastructure projects. The proposed sustainability factors 

clustered into environmental, economic, social, engineering, community engagement, 

relationship management, project management, institutional sustainability, health and 

safety, resource utilization and management. Besides that, Federal Highway 

Administration, FHWA also have introduced INVEST to address sustainability 

throughout the project stages i.e. systems planning, project development, and 

operations and maintenance (Clevenger et al. 2013).   

Division of Transport for New South Wales (2012) has developed a Transport Project 
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Sustainability Framework to ensure that their transportation system is sustainable over 

time and sustainability performance is continually improved. They focus on the three 

spheres of sustainability i.e. environmental, social and economic.   

The examination on the existing studies of infrastructure projects leads to the 

formulation of a list 19 sustainability factors for measuring the sustainability 

performance of railway projects as presented in Table 1.  

Table 1: Matrix of sustainability factors of infrastructure projects 

All of these developed sustainability factors reviewed above have a similar aim that is 

to encourage the organization to include sustainable practices in their company’s 

strategy and daily work practices. The advantage of implementation sustainability 

factors is that it can affect the project performance (Lim 2009; Transport for New 

South Wales 2012; Ugwu and Haupt 2007 and Vanegas 2003). Apart of that, 

sustainability factors also facilitate stakeholders, owners and engineers measuring the 

progress towards sustainable development by comparing the performance achieved 

with the intended performance (FIDIC, 2004).   
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METHODOLOGY 

The method adopted for this research was based on the questionnaire survey of three 

principle target groups within the Malaysian construction industry, focusing on 

railway projects. A seven-page questionnaire was distributed to the three-targeted 

groups that involved in the railway projects development (the clients, consultants and 

contractors) representing a mixture of professional in order to provide a holistic view 

and enriches the research finding.   

Based on the literature review, a list of 19 significant sustainability factors was 

produced for the respondents to identify their level of (1) perceived importance 

criticality and (2) actual implementation to the Malaysian railway project. 

Respondents were required to rate each question on a five-point Likert scale that 

required a ranking (1-5). The measurement of the Likert scale is translated, as 1 (not 

important) to 5 (extremely important). The implementation of each factor was rated 

from 1(not implemented) to 5(essentially implemented).   

The purpose of the first question is to identify the awareness of the project clients, 

consultants and contractors on the importance or needs of these 19 sustainability 

factors in Malaysian railway projects.  Besides, different project key players have their 

own concerns, priorities and interest which resulting in different expectation in the 

implementation of sustainable construction project delivery (Lim, 2009 and Lothe, 

2006). Thus, investigating the level of importance and implementation of 

sustainability factors in Malaysian railway projects is crucial.    

All of these questions have been tested in a pilot study conducted on 9 respondents 

(who were representative of each targeted-group). Comments were made about the 

structure and length of some sentences, ambiguous words and the way the 

questionnaire was presented. Some of the comments and suggestions from the pilot 

survey were taken into consideration before actual distribution of the questionnaire to 

96 identified respondents. The results of real data collection were analyzed using the 

Statistical Package for the Social Science (SPSS) software.   

DATA ANALYSIS AND RESULTS 

The reliability of the 5-point Likert scale measured was determined using Cronbach’s 

alpha coefficient on the variables. The reliability of the perceived importance and 

level of implementation were found to be 0.912 and 0.928. Since both of the value fall 

within the acceptance range of above 0.7 (Pallant, 2010), the data collected and used 

in this study are considered very good internal consistency reliability (Pallant 2010; 

Leech et al. 2011).   

In accordance with Pallant (2010) and Leech et al. (2011), Paired sample t-tests (also 

referred to as repeated measures) can be used when to compare the mean scores for 

the same people on two different occasions. For instant, the use of Paired sample ttests 

to identify the significant differences between the Knowledge Management  

Factors mean score perceived important and actual implementation in 

Telecommunications (Chong et al., 2006) as well as, in Information and 

Communication technology (ICT) (Siong, 2006).  In this case, the Paired sample ttests 

were used to compare the variables mean scores to determine any significant 

differences that occurred between the 19 sustainability factors perceived important 

and actual implementation in Malaysian railway projects.    
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Response Rate 

A total of 96 questionnaires were sent to a different target groups. Thirty-three 

questionnaires were returned within two months of being sent out, making the total 

response rate 34.4 percent. This response rate was finally achieved after several efforts 

were made in terms of personal contacts and follow-up calls. 6 (30%) respondents 

were from the clients, followed by 15 (38.5%) from consultants and 12 (32.4%) were 

from contractors. A response rate of 34.4 percent is acceptable. This in line with the 

opinions of Takim et al. (2008) and Dulami et al. (2003) that response rate in the 

construction industry for postal questionnaires above 20 percent is not uncommon and 

acceptable.  

Respondent’s designation and experience

Table 2 shows the profile of the respondents. The survey indicates that, 78% of 

respondents have more 10 years’ experience followed by 21% of them has least 10 

years’ experience. This shows that the respondents have an extensive experience, 

which helps to provide this study with reliable data.  

Table 2: Respondent's designation and years of experience 

Means factors scores for level of importance and implementation 

Table 3 presents the result analysis of 19 sustainability factors considered by the 

respondents for measuring the sustainability of railway projects. The analysis primary 

deals with ranking the factors based on their mean score values to determine their 

level of perceived importance (PI) and actual implementation (AI) in railway projects.  

Degree of perceived importance 

The average mean score values for level of perceived importance held by respondents 

(see Table 3) is 3.96 (SD = 0.60) and classified as 'moderate important'. Out of 19 SF, 

the respondents rated seven SF ‘very critical’, which classified as ‘high important’.    

These seven SF are Air Quality, Noise and Vibration, Water quality, Ecology and 

Biodiversity, Site selection, Project risk and Functionality performance.  The 

remaining 12 SF are also significant and classified as ‘moderate important’ with the 

mean scores value ranging from 3.68 to 3.99.   

Degree of actual implementation 

Similar to the degree of actual implementation for all the 19 SF that was also 

classified as ‘moderate implemented’ by the respondents with an average mean score 

3.49 and standard deviation is 0.74.   
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Table 3: Means factor scores for level of importance and implementation of SF 

Mean difference 

Based on the result of Table 3, the average Mean score for Perceived importance is 

3.96 (SD=0.60) and the average Mean score for Actual implementation is 3.49 

(SD=0.74). These result demonstrates that, there is a significant difference between 

the sustainability factors of Perceived important (PI) and the Actual implementation 

(AI) in Malaysian railway infrastructure project, with the average mean decrease of 

0.47, t-value = 3.70, and sig. p<0.009 (two-tailed) as shown in Table 4.   
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Table 4: Comparison of level of PI and level of AI of sustainability factors 

DISCUSSION 

Based on the statistical analyses above, this research has fulfilled its objectives by 

examining the level of perceived importance of sustainability factors in railway 

projects and the level of its implementation. For the result of the level of perceived 

importance, 63% (12 out of 19) sustainability factors were rated as moderate 

important and 37% (7) sustainability factors were rated as high important. The 

average means score value is 3.96 (SD = 0.60) and classified as 'moderate important'. 

Similarly to the level of actual implementation of all the 19 SF that were rated as 

‘moderate implemented’ by the respondents during the railway project development 

with an average mean score is 3.49 (SD=0.74).   

A paired-sample t-test was conducted to identify significant differences between 

factors perceived as important and actual implementation. The findings revealed that, 

there was a significant decrease between all the level of perceived important (M=3.96, 

SD=0.60) and the level of actual implementation (M=3.49, SD=0.74) of the 

sustainability factor in Malaysian railway project with an average mean difference of 

0.47, t-value = 3.69, p < 0.05 (two-tailed). This indicates that, the key players of 
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railway project did not implement the sustainability factors to the extent that they 

were perceived as important. From the findings above, the level of importance and 

implementation of sustainability factors in Malaysia railway project can be clustered 

into two types as illustrated in Table 5.  

Table 5: Level of PI and AI of sustainability factor in Malaysian railway projects 

The above findings demonstrate that, the awareness on the importance of 19 SF in 

railway project among the respondents is still at moderate level. This may be due to 

the lack of awareness on the benefits of SF in railway project. This is supported by 

research from Idris (2014) and Zainul Abidin (2010) found that there is a lack of 

awareness on sustainable construction among the key players of the construction 

project. Although some of the respondents express that they were aware on the 

importance of sustainability factors, the issue is not in their priority list. One of the 

reasons is due to lack of precise indication of sustainability clause in project’s contract 

or specification. This can also be due to that they only emphasize on profit, hence, 

refuses to acknowledge sustainability in the projects (Idris, 2014).   

Nevertheless, there are some respondents who wanted to apply these sustainability 

factors, but the effort was obstructed by financial constraints. These respondents also 

suggested that the sustainability factors should be considered or incorporated in the 

early project i.e. planning stage in order to improve the level of its implementation. 

Zainul Abidin (2010) point out that planning stages are the most critical stage to 

integrate the sustainability issues in order to have the most effect on the overall pursuit 

project, whereas integration after that will be seen as a burden and add more cost to 

the budget.  Besides that, the respondents have also highlighted on the need to create 

awareness on the important of the sustainability concept within entire construction 

industry in Malaysia, particularly the client. According to most of the respondents, 

government should take the lead by encouraging the implementation of sustainable 

practices through the strong enforcement of legislation, tax incentives and funding 

especially for sustainable construction projects. This is because the public policies, 

regulatory frameworks, clause in project contract and specification do not encourage 

the improvement of the construction sector towards sustainability.    
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CONCLUSION  

This paper examines the current views on importance and implementation of 

sustainability factors in Malaysian railway project. Based on the literature reviews, 19 

critical sustainability factors of infrastructure projects have been identified. These 19 

sustainability factors were grouped into five themes namely: environment, economic, 

social, engineering/resource utilization and project management.   

The results of the study depict the level of awareness of sustainable factors among 

project key players is still at moderate level. Similarly to the level of implementation 

of sustainability factors in Malaysian railway project which also still at moderate 

level. This demonstrates that, the concept of sustainable factors has not been widely 

applied in railway projects. This is in line with Zainul Abidin (2010) findings that the 

implementation of the sustainability concept in Malaysian construction projects is still 

in the infancy stage.   

In relation to the findings of this paper, it can be found that the concept of 

sustainability factors has not been widely implement in railway projects due to a few 

impediments such as lack of precise indication of sustainability clause in project’s 

contract/specifications, financial constraint, lack of awareness, lack of enforcement, 

etc. Hence, those issues will be interrogating further in the next paper.   

The above findings help enhancing our understanding on the 19 critical sustainability 

factors that must be considered or implemented by the stakeholders, particularly the 

clients, consultants and contractors during the railway project development. It is 

hoped that the results of the study could provide insight into the Malaysian railway 

project development as well as provide valuable knowledge and guideline, especially 

to the stakeholders (client) in improving the sustainability performance of railway 

projects.   
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