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Abstract 

 

In line with the principle of sustainable development, construction projects ought 

to be developed to bring benefits across all aspects, namely economic, social, and 

environmental. One the other hand, being a complex, fragmented and schedule 

driven industry, construction projects are frequently subject to problems that 

constrain their execution. Since construction is a labour intensive industry, the 

shortage of labour has become the crucial risks that hindering the construction 

project in achieving sustainability. This paper, in reviewing the concept of 

sustainable construction, also addresses the influential factors concerning the 

labour shortages in the construction industry and discusses how these challenges 

can be managed in producing sustainable construction labours. 
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INTRODUCTION  

United Nation’s Brundtland Commission’s report (1987) defined sustainable 

development as the development that meets the needs of the present without 

compromising the ability of future generations to meet their own needs (Suliman 

& Omran, 2009). The principle of sustainability is based on the idea that society 

should use the available resources on a scale consistent with the ability of future 

generations to meet their own needs (Zimmerman, 2005). During the United 

Nations’ World Summit on Sustainable Development in Johannesburg in 2002, 

the basic definition of sustainable development has been refined to emphasize the 

collective responsibility to advance and strengthen the interdependent and 

mutually reinforcing pillars of sustainable development, namely the economic 

development, social development and environmental sustainability at every 

levels (e.g. local, national, regional and global) (Delnavaz, 2012).  

Therefore, the key issue for sustainable development is the integration of 

different aspects of sustainability in three main aspects which are the social, 

economic, and environmental. The relationship between these aspects can be 

shown graphically by a Venn diagram (Figure 1) composed of three overlapping 

circles with each circle representing a different aspect (Lozano, 2008). The three 

overlapping circles symbolize how the core of sustainability requires equal 

consideration of all aspects where every decision towards solving the problem or 

improvement has an impact on these three aspects.  

 

 
Figure 1: Venn diagram of the three pillars of sustainable development 

Source:(Lozano, 2008) 

 

Construction industry is considered to be a major productive industry in 

Malaysia. For example, in 2014, this industry accounts around 3.9% of the 

Malaysia’s total Gross Domestic Product (GDP) (Malaysia Productivity 

Corporation, 2015). The total value of construction work done in the second 

quarter 2014 recorded a double-digit growth of 10.8% year-on-year to RM25.2 
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billion (Department of Statistics Malaysia, 2014). These developments has 

brought significant impacts to the Malaysia’s economy and also resulted in other 

implications especially to the environment and social aspect of the country. This 

industry occupies the focal position in the economic development (Oseghale et 

al., 2015) and has created a lot of occupations opportunities to boost up the 

country’s economy. 

The construction industry is one of the sectors that play a significant role 

in the socio-economic growth of a country. Apart from being a major contributor 

to the overall GDP of a country, it is also responsible for providing the necessary 

infrastructure to improve the quality of life of a nation. Hence, in order to achieve 

sustainable development, it is fundamentally crucial for the construction industry 

to adopt sustainability concept, since it has significant direct and indirect links 

with the principal of sustainability (Bourdeau, 1999). For example, construction 

industry consumes high amount of resources, so improving its quality has a 

significant effect on the sustainability of the whole society (Huovila & Koskela, 

1998).  

Horvath (2004) states that about 40% of the world's resource and energy 

use is linked to the construction and maintenance of buildings. This concern was 

responded by the sustainable construction practices, a more sustainable way than 

the conventional construction practice (Hussin et al., 2013).  

In order to perform construction projects, labours are one of essential key 

factor important factors in successive of construction project management. 

Numerous of construction project have been failed and unsuccessful due to the 

labour factor.  Windapo (2016) emphasizes where projects failures happen due to 

insufficient of skilful or qualified tradesmen. The level of supply of skilled 

tradesmen is attributed to the lack of high-quality basic education, the state of the 

economy, compulsory certification of worker and an ageing workforce. Besides, 

he found there is a significant relationship between skilled labour shortages and 

the requirement that labour be certified and that work output is unsatisfactory 

when there is no certification requirement. For better understanding, the term of 

labours are defined as skilful and unskilful worker generally work in construction 

field.  

Ahmed et al., (2003), categorize their finding into two categories where 

internal causes (client, contractor and consultant) and external causes which are 

beyond the control of the organization. In our paper, as we stressed the contractor 

cause is about labour managing. Again, Assaf & Al-Hejji (2006), conducted a 

study in construction industry of Saudi Arabia and reported critical causes of 

delay related to contractor, constructor and client in bigger construction projects. 

In general, to evaluate the workers quality and contribution in construction field 

can be assess by Performance analysis.  Table 1.0 states the factors that lead to 

the failure of a construction projects due the labour factors.  
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The lack of labour in this industry needs to be taken seriously because it 

can affect the productivity of the construction projects (Othman, 2014). For 

example, Baloyi & Bekker (2011) state that the issue of labour shortages have a 

significant impact on the construction of football stadiums during the 2010 FIFA 

World Cup in South Africa when it became the second and third factors of the 

time delays and cost overrun in the project construction. Therefore, this paper 

aims to review the concept of sustainable construction, by highlighting the 

influential factors concerning the labour shortages in the construction industry 

and discussing how these challenges can be managed in producing a sustainable 

construction labours.     

 

METHODOLOGY 

The research method adopted for this paper is mainly based on a literature review 

of “sustainable construction” and “labour shortage” in the construction industry. 

The keywords used in the literature search include sustainable development, 

sustainable construction, labour shortage, construction labour, skilled labour, 

workforce planning, and sustainable management. This paper performed a 

content analysis approach that involves cross-referencing various sources of 

information in order to identify the challenge of labour shortage in construction 

industry. The literature analysis revealed 16 factors that influence the availability 

of labours in the construction industry. Although this paper places emphasis upon 

sustainable construction industry, the literature review, however the facts not 

limited to construction industry barely. This paper, in reviewing the sustainable 

construction concept, explores the relationship between the two topics and 

discusses how these challenges can be managed in constructing sustainable 

construction essentially factor of labours. 

 

CHALLENGES IN SUSTAINABLE CONSTRUCTION 

Kibert (2005) has defined sustainable construction as “creating a healthy built 

environment using resource-efficient, ecologically based principles”. A 

construction project is considered to be sustainable only when all the basic 

principles of sustainability are compatible with each other (Mateus & Bragança, 

2011). The basis for the whole process lies in balancing financial, environmental 

and operational considerations of a construction project (Suliman & Omran, 

2009). However, many issues of sustainability are interrelated, and the interaction 

of a construction project with its surroundings has significant impacts for 

mankind (Hussin et al., 2013). Being a complex, fragmented and schedule driven 

industry, construction projects always facing chronic problems such as poor 

quality, low productivity, time overrun, over-budget, shortage of workers, 

construction waste and others (Rahman et al., 2013). 

In line with the principle of sustainable development, construction 

projects should be developed to bring benefits across all aspects, namely 
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economic, social, and environmental. However, developing projects under the 

fundamental of sustainable construction is complex because the projects are 

frequently subject to problems that constrain their execution (Wang, 2014). One 

of the critical problems faces by the construction industry is labour shortages 

(Hamid et al., 2013; Healy et al., 2015). Since construction is a labour intensive 

industry, the shortage of labour has direct effect on project performance, 

especially in term of cost, time and quality (Hajela, 2012; Ibrahim, 2013; Jarkas 

& Younes, 2014). 

In most countries, labour costs comprise 30% to 50% of the overall 

project costs (Jarkas & Younes, 2014) and hence they are regarded as an 

important resource of the efficiency and success of the construction project. Apart 

from the aims to minimize the resource depletion, reducing environmental 

degradation, and developing a healthy built environment, the fundamental 

objectives of sustainable construction includes the criteria related to complete a 

project in accordance with specified time, cost and quality (Vučković et al., 2014) 

(Figure 2). Nevertheless, the shortfall of human resource has become the crucial 

risks that hindering the construction project in achieving sustainability (Awe et 

al., 2010; Becker & Smidt, 2015; Levanon et al., 2014). 

 

 
Figure 2: The new paradigm of challenges in sustainable construction  

Source: (Huovila & Koskela, 1998) 

 

LABOUR SHORTAGES: FACTORS AND EFFECTS 

A productive economy needs skilled labours to produce prolific services. Yusof 

& Misnan (2009) state that the construction industry environment is influenced 

by the availability and sustainability of skilled and productive labours because it 

is a labour-intensive industry that relies heavily on human capital. Thus, every 

person employed within the construction process makes a direct contribution not 
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only to the community in general but also to the nation at large (Ward, 1979). The 

shortage of labours in the construction industry will give negative impact towards 

the country’s development. 

The term “labour shortage” is subject to various interpretations rendered 

by different authors but basically a labour shortage is refers to an “absolute 

shortfall in the number of workers in a labour workforce” while at other times it 

also refers to a “mismatch between worker qualifications and the jobs which are 

available” (Barnow et al., 2013). In general, it is a situation where the demand for 

labour in a particular market exceeds the supply. There are some indicators within 

the industry that may be used to determine the supply and demand forces in the 

economy. According to Golden (2008), the supply forces within a labour market 

can be evaluate based on unemployment rate, number of workers unemployed, 

and job openings reported within the industry, meanwhile the gross domestic 

product, number of workers employed in the labour market and spending within 

the industry may be used to evaluate the demand forces. 

Labour shortages are often portrayed as a major problem for the 

economies in many countries (Healy et al., 2015). This can be seen in a report by 

an international accounting firm, Grant Thornton International, that shows 

globally there is an average of 39% shortfall in skilled workers and the figures 

are higher in Singapore and Malaysia at more than 60% (Grant Thornton 

International Ltd, 2012). The Malaysian construction industry is the fourth largest 

employer utilizing about 1.2 million workers, which is 9% of the country’s total 

labour force (Malaysia Productivity Corporation, 2015). Although construction 

industry in Malaysia has showed a good performance for the country’s economy, 

this industry actually faced a tight situation in labour market. The risk of labour 

shortage in Malaysian construction industry can be seen with the escalating 

number of the foreign workers in construction site (Salleh et al., 2014).  

In line with its role in ensuring the sustainability of the construction 

industry, it is important to identify the chain of circumstances of labour shortage 

in the construction project. Based on reported studies, the facts were well clarifies 

the reasons for the shortage of labour in the construction project. The most 

obvious reason for the shortage of labour is due to the inability to attract new 

talent when there is an increasing demand within the workforce. Hamid et al. 

(2013) report that youth's aversion to low status works, expanding to 

manufacturing sector which offer better employment conditions, labour attrition, 

the widening opportunities for tertiary education, lower birth rate, and emigration 

of workers to high-wage countries are among factors that contribute to 

construction labour shortage in Malaysia. Furthermore, the existence of “dirty, 

difficult and dangerous (3D)” image that have always been associated with this 

industry has indirectly discouraged many local and new graduates to stay away 

from entering the construction industry, thus resulting in the shortage of labours 

(Hamid et al., 2013). 
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Salleh et al. (2014) identify many factors as having influence on local 

labour shortage, these include: poor images of construction jobs, poor working 

conditions, poor site accommodations and services, low wage structure for 

construction jobs, unattractive jobs, higher education levels, lack of training and 

skill formation, and skilled workers lured overseas. Healy et al. (2015) find that 

skill labour shortage get influenced by causes such as specialist knowledge, 

unsure of long term demand for products or service, recruitment too slow, wages 

or salary costs too high, lack of availability of adequate training and geographic 

location of the projects. 

Watson (2012) examines the underlying issues surrounding skill 

shortages in the Australian construction industry and found the funding 

contributions made to training and skill development, low-level investment to 

education and training, less investment in apprenticeship system, imbalanced 

level of labour supply and demand, ageing workforce, and industrial relations, 

immigration and migration are among factors that have significant effect on 

labour availability in construction industry. Table 1 is a list of factors of 

construction labour shortages from previous studies.  

 
Table 1: Factors of labour shortages from previous research 

Factors Previous research 

 Ageing workforce Chini et al. (1999); Mahlberg et al. (2013). 

 Change in skill requirements/new 

technology 

Awe et al. (2010); Chini et al.(1999); Healy et 

al. (2015); Lill (2009); Oseghale et al.(2015); 

Salleh et al. (2014).  

 Dissatisfaction with labour organization Lill (2008); Oseghale et al.(2015). 

 Economy change Awe et al. (2010); Chini et al. (1999); Zaki et 

al.(2012); Watson (2012). 

 Geographic location Healy et al. (2015). 

 High education level Hamid et al. (2013); Salleh et al. (2014). 

 Increase demand of craft workers Watson (2012). 

 Lack of job security/high mobility/poor 

treatment 

Hamid et al. (2013); Lill (2008); Oseghale et al. 

(2015). 

 Low number of new entrants Chini et al. (1999); Healy et al. (2015); Ismail 

& Yuliyusman (2014); Watson (2012). 

 Low wages/salary Chini et al. (1999); Ismail & Yuliyusman 

(2014); Salleh et al.(2014); Zaki et al (2012). 

 Not meeting employer expectation Awe et al.(2010); Ismail & Yuliyusman (2014); 

Zaki et al. (2012). 

 Poor education/training Awe et al. (2010); Chini et al. (1999); Ismail & 

Yuliyusman (2014); Lill (2008); Oseghale et al. 

(2015); Salleh et al. (2014); Watson (2012). 

 Poor construction industry image Chini et al. (1999); Hamid et al. (2013); Lill 

(2008); Oseghale et al. (2015); Salleh et al. 

(2014).  

 Poor site safety/working environment Ismail & Yusliman (2014); Lill (2009); 

Oseghale et al. (2015); Salleh et al. (2014); Zaki 

et al. (2012). 
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Labour shortage is one of the most important risks in construction 

projects that may affect the project performance (Baloyi & Bekker, 2011; 

Othman, 2014), which it capable to change successful projects to those with 

excessive cost and schedule overruns. Hwang et al. (2015) explored the factor 

impacting schedule performance of green building projects in Singapore, and 

found the availability of labourers as one of the most influential factors. Shortage 

of skilled labour is among the major construction risks considered by general 

contractors operating in Qatar (Jarkas & Haupt, 2015) as the factor contributing 

to construction delay. According to REHDA (Real Estate Housing Developer’s 

Association) in Malaysia, the skilled labour shortage is the one of factor 

contributing of the increasing property price (The Star Online, 2011). The 

construction labour shortage in Malaysia also has make the industry rely heavily 

on foreign labours from outside, especially Indonesia and Bangladesh (Hamid et 

al., 2013). 

 

SUSTAINABLE MANAGEMENT OF CONSTRUCTION LABOUR 

In general, the way construction works are planned, scheduled and controlled 

depends directly on the existence of labours in the construction project. Hence, 

the labours involves with construction project must be treated as a valuable un-

reproducible resources with vulnerable and unpredictable behavior (Lill, 2008). 

Apart from the development of sustainable building technology and building 

materials, the responsible party must also focus on labour management strategy 

in order to achieve sustainability in the construction industry. There are some 

features that could become the basis during preparing a strategy to manage labour 

shortages in the construction industry, for example; via educational and training 

programme. 

 In order to overcome the issue of labour shortage and unskilled 

workmanship, one of the initiatives is by introducing the technical and vocational 

skills training and education (Chini et al., 1999; Karib et al., 2014; Zaki et al., 

2012). According to Olsen & Tatum (2012) one of the possible solutions to the 

skilled labour shortages lies within vocational educations. The vocational 

education and training system has crucial role in supporting with the matching of 

the skills needed by industry with the skills offered by the labours (Richardson, 

2009).  

There is a wide variety of technical and vocational training programs 

available nowadays. For example, in fulfilling the objective of providing 

construction skilled labour, the Construction Industry Development Board 

 Skill workers migrate overseas Hamid et al. (2011); Lill (2008); Salleh et al. 

(2014). 

 Unattractive job/lack of worker-oriented 

career path  

Awe et al. (2010); Hamid et al. (2013); Healy et 

al. (2015); Ismail & Yuliyusman (2014); Salleh 

et al. (2014); Zaki et al. (2012). 
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(CIDB) Malaysia has established six training centres known as Malaysia 

Construction Academy and accredited forty private training centres. These 

training centres have responsibility in providing training to both the existing 

labours and new labours, focusing on high end specialist trades (e.g. crane 

operation, welding, painting, and etc.) which has the potential to raise the 

employability of workers towards earning high wages (Karib et al., 2014). The 

quality of labours is improved through accreditation and certification under the 

CIDB Act 520 (Amended 2011).  

 The production of multi-skilled labours is also an initiative in sustainable 

construction. Lill (2009) indicated that multiskilling are labour cost savings and 

fewer workers needed, thus it enables increase in average employment duration. 

Multi-skilled labours also can generate more saving when they are properly 

utilized due to lower turnover rates, improved workload and less accidents (Haas 

et al., 2001). Multi-skilled labour are loyal to their employer because they stay 

longer on a project and have broader variety of skills (Lill, 2008). 

 Another strategy to managing labour shortage is by changing the way the 

work is done. This can be done by substitution of capital and new technology to 

economise on the shortage of labour (Richardson, 2009). The use of technology 

is very important for increasing productivity among the limited number of 

workers, such as by maximizing routine work so that they can perform their 

specialized tasks that required specific skills. 

 

CONCLUSION 

Sustainable construction means the integration of environmental, social and 

economic considerations into construction business strategies and practices. 

Sustainable means durable, thus sustainable labours are those which are prepared 

to fulfil the needs of present time and to preserve the needs for prospective. The 

sustainability of construction industry is influenced by the availability of skilled 

and productive labours because it is a labour-intensive industry that relies heavily 

on human capital. Due to its importance, the construction industry must ensure 

the availability of sufficient labour in every project. However, managing labour 

shortage is more difficult to correct than the lack of material. Past researches have 

revealed a number of factors that caused labour shortage in construction project. 

Some of the factors are lack of training and skill knowledge, unattractive and poor 

images of construction jobs, low salary, and the changes in skill requirements or 

skill mismatch. In addition, another critical factor is that many young people do 

not want to do the "3D works" related to the construction project. As the 

construction activities involve majority of works that are dangerous and difficult, 

the recruitment and retention of labour become very difficult due to the nature of 

the work. The lack of sufficient labour in the construction industry needs to be 

managed seriously as it can affect the productivity of the industry. Therefore, the 

best strategy to address the shortage of skilled labour lies within the program of 
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technical education and vocational training, because if education and training 

failed to provide the labours who is required by the industry, the other issues in 

sustainable construction becomes irrelevant. 
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