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Abstract: Market expansion into foreign markets has become increasingly important for construction businesses, including Malaysian contractors. It is therefore imperative that these firms are able to sustain performance in international markets. This paper aims to determine the significant factors influencing the Malaysian contractors’ performance in international markets. This study adopts a mixed method using questionnaires that were sent to 115 construction firms as a sampling frame. The quantitative findings were further validated through in-depth interviews with five firms currently operating at the international level. It was found that the firms’ profit targets based on return on investment and revenues supported by the firms’ competitive advantages due to employees’ capabilities and competencies have significantly influenced the firms’ performance. However, further insights disclosed that having strong and stable human relationships were very important to enhancing the firms’ performance in international markets. The findings build further understanding of international strategies for construction in developing countries. Finally, the study identifies the need to develop a suitable tool to measure firms’ performance by taking into consideration the complex elements within the identified significant influencing factors.
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INTRODUCTION

International market expansion has become increasingly important for construction firms generally, more specifically for Malaysian contractors (Awil and Abdul Aziz, 2001; Lan, 2011; Abdul Aziz et al., 2011). The construction industry is a major sector of Malaysia’s economy and is seen by the government as playing a significant role in the nation’s economic transformation towards developed country status. Construction projects involve a diverse range of one or more contracting activities in building, infrastructure, mechanical and electrical engineering, power transmission and plant operation, oil and gas transmission, and other construction-related activities.

Malaysian construction businesses, of which contractors are the major participants, have been encouraged by successive governments to develop international strategies. In reality, however, these construction businesses are competing with other well-established contractors from Japan, Korea, China, the United States, the United Kingdom, Italy and other countries that have been in international markets for decades. A review of the Engineering News Record (Engineering News Record, 2013) reveals that none of the Malaysian construction businesses was listed among the top 250 international contractors. Despite the government’s encouragement through various plans such as the 10th Malaysian Plan (10MP), the third Industrial Malaysia Plan (IMP) and the Construction Industry Malaysian Plan (CIMP), only 115 firms (or approximately 2.2% of all Malaysian construction firms) registered with Construction Industry Development Board (CIDB) Malaysia under Grade 7 and Class A have been operating abroad (CIDB Malaysia, 2013). Hence, as a Malaysian government agency, the CIDB plays a very important role in paving the way for construction firms to establish a foothold in international markets.

There are obviously risks and challenges that contribute to the absence of Malaysian construction contractors in international markets. A preliminary study by Mat Isa, Adnan and Endut (2006) shows that the majority of local contractors are not interested in overseas business due to high political risk and inadequate financial resources. However, the ability to sustain and perform internationally may be determined by different sets of factors from within and outside a firm’s environment (Ling, Pham and Hoang, 2009). A review of the past literature suggests that a comprehensive model or framework with existing theory to clearly guide construction firms in adopting effective market entry strategies is still lacking (Abdul Aziz, Wong and Awil, 2008; Enshassi, Mohamed and Abushaban, 2009)

This study aims to investigate the factors influencing the performance of Malaysian contractors in international markets. The paper is structured as follows. A review of the previous literature related to factors influencing performance was carried out. The methodology section then addresses the empirical work, describing the research design with a set of hypotheses developed related to country, firm, market and project factors influencing firms’ performance, sampling design and sample selection, the measurement of the dependent and independent variables and the statistical instrument used. The discussion section consolidates the findings of the main results based on the Partial Least Squares – Structural Equation Modelling (PLS-SEM) analysis and the interviews. The discussion leads to a better understanding of firm-related factors influencing firms’ performance in international markets. Finally, the paper concludes and covers the limitations of this study and future lines of research.

PERFORMANCE

A major literature review has revealed many performance measures related to international markets (O’Cass and Weerawardena, 2009; Ozorhon et al., 2010; Ozorhon et al., 2011; Rodríguez-Pinto, Rodríguez-Escudero and Gutiérrez-Cillán, 2012). However, the different performance measures indicate a lack of consensus with regard to the concept, especially as it relates to the construction business. In general, it was found that performance of international businesses can be measured through several indicators, such as profitability (Rodríguez-Pinto, Gutiérrez-Cillán and Rodríguez-Escudero, 2007), return on investment (ROI), financial gain or loss, longevity, overall client satisfaction, and achievement on strategic objectives. Performance was also measured using multidimensional measures at the financial and operational levels (Ozorhon et al., 2010), focusing on superior managerial and RandD resources to achieve superior new product performance (Rodríguez-Pinto, Rodríguez-Escudero and Gutiérrez-Cillán, 2012). Rhee (2008) investigates the relationships between firms’ technology-based advantages, social network and absorptive capacity and their performance. However, the majority of the current literature concentrates on manufacturing industries, while theories pertaining to the construction industry have not been widely investigated empirically. Only a relatively small number of studies have focused on factors influencing construction firms’ performance in international markets (Awil and Abdul Aziz, 2001; Ozorhan, Dikmen and Birgonul, 2007). Research by Ahmed et al. (2002) revealed and ranked important factors associated with Malaysian contractors’ performance in international markets, i.e., technological capability, firm size, firm reputation, project management and specialist expertise, strong equipment support and international experience (Ahmed et al., 2002). Hence, these identified factors have been adopted in this study to substantiate favourable results in construction industry performance.

In line with this, several studies were carried out focusing on performance-based motives and their willingness to expand into overseas markets (Mat Isa, Adnan and Endut, 2006; Hansson and Hedin, 2007; Ahmad and Kitchen, 2008); Idris and Tey, 2011). These studies focused on the desire to solicit orders, exploit leverages and secure competitive advantages to enhance competitive standing (Abdul Aziz, 1993), explore global construction opportunities (Crosthwaite, 2000), counter stagnant domestic markets, spread risks through diversification into new markets, competitively use resources, and take advantage of the opportunities offered by the global economy (Mat Isa, Adnan and Endut, 2006), sustain growth by international diversification (Han et al., 2010), secure contracts through business networks (Abdul Aziz and Wong, 2011), expedite profit generation and market penetration, alongside factors that affect their innovation performance in developed countries (Idris and Tey, 2011) and gain competitive advantages, achieve high ROI and assets, and gain further recognition to improve performance (Mat Isa et al., 2013).

FACTORS INFLUENCING FIRM PERFORMANCE

For construction projects that are known to be highly sensitive to external risks, the location or host country where firms operate significantly influence firm performance. Hence, the selection of host country location is one of the most crucial decisions due to financial and resource constraints along with a multitude of potential risks arising from poor market selection (Ibrahim et al., 2009). However, other major constraints relate to the political, financial, cultural and legal risk of the host country. Firms must be aware of the political stability, tax policies and employment laws of the host country, which would include environmental and industrial safety regulations, and act accordingly to safeguard their interests. For example, the performance of Singaporean firms was found to be influenced by host government attitudes and firms’ size relative to the parent (Pangarkar and Lim, 2003). Malaysian contractors’ most concerning factor when expanding overseas was the political stability of host countries, as profit can only be recouped over a period of time (Abdul Aziz and Wong, 2008). In addition, a study by Deng and Low (2014) on Chinese contractors identifies critical political factors that were grouped under the macro factors (socio-political instability, internal economic performance, formal and informal institutional quality, external economic interference, and international interactive relations) and micro factors (industry specifics, project features, contractor attributes and interactive participation). Hence, political stability in the host country plays a very important role in determining a firm’s performance.

International construction is exposed to high risks due to market conditions, such as currency fluctuation, currency exchange, restrictions, cultural differences and problems related to a host’s country rules and regulations (Zhi, 1995). Hence, international market expansion must be based on a good understanding of the external factors involved, as well as internal factors based on the firm’s preparedness to venture abroad (Gunhan and Arditi, 2005). Another factor is the growth of construction operations in international markets due to the lowering of trade barriers, movements of funds and establishment of new operations globally, which has created a platform for interested construction companies to penetrate the international construction market (Ngowi et al., 2005).

Other distinct factors are related to a firm’s capabilities to adopt technology, build reputation and practice good management to compete in international markets (Ahmad and Kitchen, 2008). In addition, a firm’s strong international experience track record adds to the competitive advantages acquired by firms (Gunhan and Arditi, 2005). Other firm-related factors influencing performance are project management capability, top management support, project manager coordination and leadership skills, monitoring and feedback by clients, decision-making, coordination among project participants, owner competence, social condition, economic condition and climatic condition (Enshassi, Mohamed and Abushaban, 2009). Most of these firm factors are very important for sustaining and improving performance in international markets.

Working in an international setting often requires a much wider view of a project’s context compared to a domestic setting where project expertise is often disconnected from other aspects of the business, and international projects manifest more types of risk than domestic projects (Ahmed et al., 2002). At the same time, many construction projects report poor performance due to numerous evidential project causes, such as unavailability of materials, poor coordination among participants, ineffective monitoring and feedback and a lack of project leadership skills (Enshassi, Mohamed and Abushaban, 2009). In summary, the review of the available literature carried out in this study has identified and generated 44 factors related to firm performance in international markets. They were grouped into four constructs, i.e., country, market/industry, firm and project factors, which together form the basis for the theoretical framework in the current study, as shown in Table 1.


Table 1. Factors Related to Firms’ Performance in International Market



	Items
	Factors
	Items
	Factors



	COUNT1
	Attitude and intervention of host governments
	FIRM1
	Firm’s size



	COUNT2
	Similarity of host country/market (social/cultural/religious)
	FIRM2
	Firm’s ability to assess market signals and opportunities



	COUNT3
	Proximity to host country
	FIRM3
	Firm’s level of international experience



	COUNT4
	Anticipated noneconomic risks (political, technology)
	FIRM4
	Long-term and strong management strategic orientations/objectives



	COUNT5
	Anticipated economic risks (currency fluctuations, interest rates)
	FIRM5
	Superior management and organisational dynamic capabilities



	COUNT6
	Other foreign competitors in the host country
	FIRM6
	Firm’s financing capacity



	COUNT7
	Promotion of export efforts of home government
	FIRM7
	Firm’s competencies (project management, specialist expertise and technology)



	COUNT8
	Financial support from home country banks
	FIRM8
	Firm’s resources (level of knowledge, and research and development)



	COUNT9
	Trade relationship between two countries
	FIRM9
	Firm’s risk management attitude



	COUNT10
	Diplomatic relationship between two countries
	FIRM10
	Management quality (product, service, human resource)



	COUNT11
	Host government control: Licensing, restrictions and other FDI requirements
	FIRM11
	Firm’s perfomance : Profit targets (Return on investment/sales/assets)



	MARK1
	Market profit potential/attractiveness
	FIRM12
	Firm perfomance: Level of knowledge and international experience



	MARK2
	Market intensity on competition
	FIRM13
	Uncertainty avoidance



	MARK3
	Product/service market growth
	FIRM14
	International business network: Relationship with foreign partners



	MARK3
	Market entry barriers
	FIRM15
	Product differentiation: Strong brand name



	MARK4
	Availability of innovative and entrepreneurial opportunities
	FIRM16
	Firm reputation



	MARK4
	Construction demands (finance, labour, material, transport, utilities)
	FIRM17
	Firm’s good track record/competitive advantage



	PROJ1
	Project size
	PERFOR1
	Prestige



	PROJ2
	Project types (e.g., building, manufacturing)
	PERFOR2
	Business expansion



	PROJ3
	Technical complexity of projects
	PERFOR3
	Competitive and effective use of resources



	PROJ4
	Type of clients (public vs. private)
	PERFOR4
	Competitive advantages



	PROJ5
	Availability of funds for projects
	PERFOR5
	Security against bankruptcy



	PROJ6
	Contract types/procurement methods: lump sum, cost-plus/design and build
	PERFOR6
	Stability



	PROJ7
	Experience of firm in similar works
	PERFOR7
	Profit (Return of investment [ROI]/assets/sales)



	PROJ8
	Existence of strict time limitations
	
	



	PROJ9
	Existence of strict quality requirements
	
	



	PROJ10
	Availability of partner/alliance
	
	




METHODOLOGY

The methodology section begins with a description of the rationale behind the overall research design that has governed this study. It also explains the development of the hypotheses, the design of the questionnaire and data collection, measurements for the constructs based on respondents’ opinions, and the various methods of analysis adopted, as well as the discussions of the study’s findings. Thereafter, the quantitative and qualitative parts of the study are discussed.

Research Design

The study adopts an exploratory approach utilising a mix of quantitative and qualitative methods. This approach is particularly suitable when the aim is to understand the “what” and “how” factors that influence firm performance. The mixed method approach is being increasingly adopted in many construction management and engineering studies, for example, (1) strategies and methods in internationalisation (Masum and Fernandez, 2008) (2) and exploring internationalisation by contractors (Abdul Aziz and Wong, 2010). Both the qualitative and quantitative approaches were adopted in a complementary manner to cross validate, triangulate and enhance the findings (Wong, 2012). Hence, this study presents the empirical data from questionnaires and validates the findings through interviews, given that expert rigour was of the utmost importance. The experts were the managers from the Malaysian construction firms responsible for and/or involved in the international market operations and entry strategies.

Hypothesis Development

From the reviews related to country, firm, market and project factors, the following hypotheses were formed to examine the relationship between the influencing factors and the performance of firms in their international operations:



	H1:
	There is a significant relationship between country factors and firm performance.



	H2:
	There is a significant relationship between market factors and firm performance.



	H3:
	There is a significant relationship between firm factors and firm performance.



	H4:
	There is a significant relationship between the project factors and firm performance.




The hypotheses developed were tested using the PLS-SEM path modelling and are further explained in the data analysis section of this paper.

Data Collection Based On the Questionnaire and Interviews

The target population for this study consists of Malaysian construction firms currently operating internationally. The unit of analysis was the individual firm. Data collection was carried out in two stages, with the first stage involving survey questionnaires being sent to a sample of 115 Malaysian construction firms registered with the CIDB Malaysia; these firms were known as global players under the Grade 7 and Class A categories operating in more than 50 countries. Most of the questions adopted a five-point Likert scale to gather data for each construct of the research model. The respondents were requested to evaluate 44 factors related to performance based on the level of influence: 1 = No significant influence, 2 = Less influence, 3 = Influence, 4 = Significant influence and 5 = Very significant influence. The instruments were adapted from previous studies and were modified to suit the objectives of this study.

The second stage of data collection involved face-to-face interviews with the five (5) executives who gave their consent in the returned questionnaires. This helped to validate the data collected from the questionnaires. Despite the rigor in data collection and validation, some might still argue that the findings must be treated with a certain degree of caution and limitation given the small sample population.

Factors Influencing the Performance of Malaysian Construction Firms in the International Market Using PLS – SEM Path Modelling

Forty-four factors linked to firm, market, country and project influencing the performance of firms in the international market, reviewed from previous studies, were used as a basis to develop the conceptual framework for this study. Performance is the variable of primary interest (dependent variable), the variances in which are attempted to be explained through the factors used as the independent variables, forming the conceptual framework of this study. The PLS-SEM was used in this study to respond to the objective that focused on predicting and explaining the variance in the key target construct (performance) using different explanatory constructs (firm factors, market factors, country factors and project factors). This instrument was also selected due to the relatively small sample size (Hair, Ringle and Sarstedt, 2011). However, details of the PLS-SEM analysis are not presented in this paper. Only major findings based on the results of the PLS-SEM analysis are discussed. The conceptual framework is depicted by the research model using PLS-SEM path modelling as shown in Figure 1.
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Figure 1. Research Model Using PLS Path Modeling for Factors Influencing Performance of Malaysian Construction Firms in International Market



FINDINGS AND DISCUSSION

The findings and discussion in this section are based on the consolidation of the quantitative findings from the questionnaires and interview sessions with the experts from the construction firms.

Quantitative Findings

The sampling frame for the survey is from the CIDB Malaysia 2012/2013 record, which consists of 115 firms operating internationally. The sampling units were the directors, managers and executives in these firms who were involved in international projects under various sectors, such as building, infrastructure, mechanical and electrical engineering, and power transmission. Of the 115 firms, 51 firms responded, resulting in a 44% response rate, which is considered high and acceptable, as most surveys carried out previously in Malaysia only resulted in a response rate of between 10% and 20% (Ramayah et al., 2010). Personal calls and frequent follow-ups were the main reasons for returned questionnaires. The non-response of the rest of the firms contacted could be due to firms’ non-active status, or they may have moved or are no longer involved in overseas projects.

The respondents’ designations are general/senior/project managers (11), senior/project/design engineers (7), project/architecture coordinators (2), quantity surveyors (3), vice presidents (2), general/HR managers (3), managing/technical directors (5), project planner (1) and quality/contract/financial managers (11). The respondents also indicated their international experience; close to 50% have more than 10 years, 15% between five and 10 years and the rest (37%) less than five years of experience. Based on the respondents’ business locations, it was found that 29% penetrated the ASEAN countries (Singapore, Indonesia, Thailand, Vietnam, Myanmar, Brunei, Philippines and Cambodia) and most (71%) of the firms studied were operating in non-ASEAN countries. Hence, the profile findings indicate that the respondents fulfilled the required international construction background to participate in and provide reliable opinions for the survey.

To determine the most significant factors influencing firm performance in the international market, structural equation modelling known as PLS-SEM was adopted as a quantitative analysis. Figure 2 depicts the PLS-SEM structural model displaying the results of the path analysis for factors influencing performance based on factor loadings and β values, while Figure 3 shows the results of the path analysis with t-values between the constructs under study. The values are listed in Table 1 and Table 2 and are explained in the following sections.


[image: art]

Figure 2. The PLS-SEM Structural Model with Results of the Path Analysis for Factors Influencing Performance with Loadings and β Values
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Figure 3. The PLS-SEM Structural Model with Results of the Path Analysis with t-Values between Constructs



Table 2 presents the quantitative results of the hypothesis testing. H1, H2, H3 and H4 examine the relationships between each construct (country, firm, market and project factors) and firm performance based on the questionnaires.


Table 2. Path Coefficients and Hypothesis Testing



	
Hypothesis

	
Relationship

	
β
Coefficient

	
SE

	
t-
Values

	
Supported




	
H1

	Country factors → Performance
	
0.253

	
0.285

	
0.890

	
No




	
H2

	Firm factors → Performance
	
0.351

	
0.179

	
1.958

	
Yes




	
H3

	Market factors → Performance
	
0.070

	
0.232

	
0.302

	
No




	
H4

	Project factors → Performance
	
0.066

	
0.267

	
0.246

	
No





t-values > 1.671*(p < 0.05); t-values > 2.33**(p < 0.01)

The results show that only H2 exhibits a significant positive relationship between the firm factors and the performance of the firms in international markets. Hence, the firm factors (β = 0.351, p < 0.05) are positively related to the performance of the firms, representing 46.8% of the variance with R2 = 0.468 (refer Figure 3), thus supporting H2. However, the other hypotheses (H1, H3 and H4) were not supported.

Because only one out of four constructs of the factors demonstrated a significant relationship with the performance of the firms, the following discussion focuses only on these significant firm factors. Furthermore, the PLS-SEM model shown in Figure 2 and Figure 3 has generated five significant performance measurements together with 11 significant firm factors, with their respective loadings as displayed in Table 3 and Table 4.


Table 3. Significant Performance Measurements with Loadings from the PLS-SEM Path Results



	
Performance

	Measurement
	
Loadings




	
PERFORM1

	Prestige: Recognition and good reputation in international markets
	
0.891




	
PERFORM2

	Business expansion: Establishment of new markets for construction business
	
0.723




	
PERFORM3

	Competitive and effective use of resources
	
0.869




	
PERFORM4

	Competitive advantage: Results of good project management, technology and technical capabilities, and operational expertise
	
0.810




	
PERFORM7

	Profits: Return of investment/assets/sales resulting in growth of company and maximise stakeholders’ return
	
0.765






Table 4. Significant Firm Factors Influencing Performance with Loadings from the PLS-SEM Path Results



	
Firm Factors

	Statement
	
Loadings




	
FIRM02

	Firm’s ability to assess market signals and opportunities
	
0.702




	
FIRM04

	Firm’s long-term and strong management strategic orientation/objectives
	
0.705




	
FIRM05

	Firm’s superior management and organisational dynamic capabilities
	
0.870




	
FIRM06

	Firm’s strong financing capacity
	
0.832




	
FIRM07

	Firm’s strong competencies: Project management, specialist expertise and technology
	
0.736




	
FIRM08

	Firm’s strong resources: Level of knowledge and R&D
	
0.807




	
FIRM11

	Firm’s profit targets: Return on investment/sales/assets
	
0.704




	
FIRM12

	Firm’s level of knowledge and international experience
	
0.734




	
FIRM15

	Firm’s product differentiation: Strong brand name
	
0.769




	
FIRM16

	Firm’s reputation
	
0.850




	
FIRM17

	Firm’s good track record/competitive advantage
	
0.747





Under performance measurements, there were seven items initially used in the quantitative analysis. However, the PLS-SEM analysis revealed only five significant performance items, which are (1) prestige in terms of recognition and good reputation in the international market, (2) competitive and effective use of resources, (3) competitive advantages: results of good project management, technology and technical capabilities, and operational expertise, (4) business expansion through establishment of new markets for construction business and (5) ROI/assets/sales resulting in company growth and maximisation of stakeholder returns.

Similarly, for the firm factors, 17 items were initially used as the measurements. However, the PLS-SEM path modelling confirmed only 11 items that significantly influenced firm performance (refer to Table 3), which are ranked as follows: (1) a firm’s superior management and organisational dynamic capabilities’ (2) a firm’s reputation, (3) a firm’s strong financing capacity, (4) a firm’s strong resources based on level of knowledge, research and development, (5) a firm’s product differentiation based on a strong brand name, (6) a firm’s good track record/competitive advantage, (7) a firm’s strong competencies in project management, specialist expertise and technology, (8) a firm’s level of knowledge based on international experience, (9) a firm’s long-term and strong management strategic orientation/objectives, (10) a firm’s profit targets based on ROI/sales/assets and (11) a firm’s ability to assess market signals and opportunities.

The quantitative findings are further supported and validated by the interview sessions with five experienced interviewees discussed in the following section.

Qualitative Findings

Five respondents agreed to be interviewed to share more insights on their firms’ performance. The interviewees’ designations are as follows: a project manager (architect) from Firm 1, a project manager (planning) from Firm 2, a senior project planner from Firm 3, a project planner from Firm 4 and a senior project engineer from Firm 5. They have five to 10 years of international experience, which qualifies them to offer valid opinions and statements regarding their firms’ international operations. The respondents stated that their firms have penetrated both the ASEAN (Singapore, Indonesia, and Thailand) and non-ASEAN (India, Saudi Arabia, Switzerland and the United Arab Emirates) countries.

CONSOLIDATION OF QUANTITATIVE AND QUALITATIVE FINDINGS

To simplify presentation and increase clarity in the discussion, the factors and performance measurements having similar concepts or related themes are grouped as shown in Table 5.

Firms’ Strategic Management Capabilities Linked to Profit Targets

The firm factor is essentially related to the firm’s strategic management capabilities such as planning long-term strategic orientation (mission and vision) and objectives. In addition, with superior management and organisational dynamic capabilities (Cuervo and Pheng, 2003), the firms have acquired the ability to assess market signals and opportunities in international markets. During the interviews, Firm 1 admitted that its top management has established strong relationships with other foreign multinational corporations (MNCs). In addition, Firm 2 also believed that superior management with organisational dynamic capabilities motivated them to gain international experience by operating in India, Singapore, the United Arab Emirates (UAE) and other countries. Hence, top management’s perception on how international operations’ benefit their firms’ strategies to fulfil long-term objectives was considered very important (Abdul Aziz and Wong, 2010).


Table 5. Firm Factors Influencing Firms’ Performance



	
No.

	Group
	Firm Factors
	
Performance Measurements




	
1

	Firm’s strategic management capabilities
	Long-term and strong management strategic orientation/objectives, superior management and organisational dynamic capabilities, ability to assess market signals and opportunities
	
	Profit targets based on ROI, brand name, recognition and reputation

	Prestige (recognition and reputation)

	Competitive advantages

	Effective use of resources

	Business expansion





	
2

	Firm’s internal capabilities
	International experience, product differentiation (strong brand name), reputation, track record as competitive advantages



	
3

	Firm’s resources capability
	Finance, knowledge based on research and development, competencies (project management, specialist expertise and technology



	
4

	Further insights
	Market entry strategies (entry timing and mode) and stability of human relationships




A strategic planning division based at the headquarters was responsible for all international projects undertaken by Firm 3 and Firm 5. A recent study by García-Villaverde, Ruiz-Ortega and Parra-Requena (2012) further supports the idea that firms’ perceptions on levels of competition affect their performance based on the uncertainty of the market environment and the lack of information related to opportunities. Firm 5, through its strategic planning division, assesses the market signals and explores opportunities both locally and internationally by gathering the required information on current and future projects. However, final selections and decisions were propelled by top management, as exposed by Firm 4.

Furthermore, Firm 1 believed that the strategic management and objectives have provided the company with a good blueprint. Even though Firm 1 argued that its vision and direction were not easily accepted by staff members, Firm 2 recommended that its management develop a step-by-step process and standard operating procedure (SOP) to help staff members understand the vision, mission, purpose and objectives of the firm’s internationalisation. Firm 3 affirmed that an established process provides a benchmark based on stages of internationalisation. Hence, Firm 4 and Firm 5 agreed that to be successful, a standard process of internationalisation should be established and practiced by the firms.

Based on the interviews, it was found that with a thorough and systematic internationalisation process, the firms were able to reduce the psychic distance to speed up the market entry selection and reduce other risks that existed before the process of internationalisation began. However, Firm 3 cautioned that market entry barriers and institutional constraints exist during international market expansion. Thus, Firm 3 suggested that the establishment of an international business network (Abdul Aziz and Wong, 2011) that has strong relationships with foreign partners is also crucial to persevere in international markets. Hence, the firm has established a group strategy department to build collaboration with other international firms during seminars, conventions and any other closed meetings and discussions. Firm 5 also suggested that in addition to having a good relationship with MNCs in the host country, firms must also have very strong financial support that indicates that they have strategically targeted profits through high ROI, sales and assets.

Profitability was found to be one of the most important goals related to firm performance in international construction. The empirical results reveal that the profit targets based on the return of investment (ROI), sales and assets was the key factor concerning firms’ performance in international markets. This finding is well supported by a previous study, which argues that the expansion of a company’s activities to overseas locations offers profitable opportunities when domestic markets are not doing well (Gunhan and Arditi, 2005). Another study also revealed similar responses from the companies surveyed, which stressed that “long-term profitability” was their reason for operating and becoming successful internationally (Crosthwaite, 2000). This justification of higher profitability may stem from the need to counterbalance greater risks, such as political, economic and legal risks (Ling, Pham and Hoang, 2009), and efforts made to set up their international operations. A previous study highlighted this point by emphasising that the decision to enter a new foreign market is of critical importance for a company’s profit-making ability and sustainable growth (Chen et al., 2007). These findings on firms’ profit-oriented endeavours were based on qualitative elements. However, when the interviewees were asked to quantify the profits generated, Firm 1 and Firm 2 admitted that the revenues from their international projects only yielded approximately 25%–30%. Firm 3’s international operations, in contrast, have contributed the highest percentage to the firms’ revenue, which is between 55% and 70% of profit, while Firm 4 and Firm 5 disclosed a higher return ranging from 50% to 60% of yearly profits.

In conclusion, the findings indicate that firms with superior management and organisational dynamic capabilities, as well as an established mission and vision, have boldly entered the unfamiliar foreign market and absorbed the inherent risks of financial and operating costs associated with product/service and market development (Loo and Abdul Rahman, 2012). However, firms must be cautious with the contractual risks for operations that require higher financial and operational stakes involving greater investment commitment in the foreign environment (Polat and Donmez, 2010). Hence, profit targets to gain high returns and revenues to counterbalance the risks are vital to ensuring firms’ sustainability and performance in international markets.

Firm’s Internal Capabilities Linked to Prestige

The quantitative findings show that firm factors are linked to firms’ internal capabilities, which have resulted in a good reputation with product differentiation and a strong brand name, high recognition due to an established track record, knowledge and international experience (Carlsson, Nordegren and Sjöholm, 2005). These elements have provided competitive advantages for firms to be recognised in international markets. The interviewee from Firm 2 agreed that with the establishment of a reputation based on performance related to good project management skills, specialist expertise and technology, there is a high probability that the firm will be recommended or invited for certain projects, even though sometimes the opportunities might come with political risks (Ashley and Bonner, 1988). However, Firm 1 disclosed that despite having a good reputation and stability, their profits based on return on investment (ROI) increased with involvement in high impact projects. Furthermore, firm performance can also be measured based on business expansion and reputation that further enhance the firm’s financial capacity. This was also supported by Firm 3, Firm 4 and Firm 5.

All firms agreed that level of international experience has also significantly influenced their performance. They acknowledged that through involvement and participation in international projects, they gained useful experience, knowledge, skills, technology and expertise. These findings substantiate a study carried out by Gunhan and Arditi (2005), who found that track record was the most important factor contributing to the performance of firms. The findings are also in line with a study by Guler and Guillén (2009), which states that as firms accumulate international experience, they develop competitive advantages for foreign market entry. However, the firms need sufficient time to gain more international experience, which may lead to a lack of performance among them, as they require more preparation to overcome constraints and risks related to international construction. The findings in this study also indicate that acquired experience is very important to solve similar problems that might be encountered in future projects. This factor has been hypothesised by Ozorhon, Dikmen and Birgonul (2007), who stated that as the level of experience in similar jobs increases, the ability to take the job increases, which in turns leads to a stronger competitive position and improved performance.

The interviewee from Firm 1 acknowledged that being recognised based on performance has enhanced their reputation in international markets. In addition, Firm 2 believed that it is important to improve and develop a strong brand name based on product differentiation that allows them to be recognised worldwide as a successful firm (Papadopoulos and Martín, 2011). This suggests that past successes create prestige based on recognition and superior reputation, providing motivational factors for firms to be successful in their ventures.

Firms’ Resources Capability Linked to Competitive Advantages and Business Expansion

The next factor is related to firm resource capabilities, such as finance, knowledge based on research and development, and staff competencies in project management, specialist expertise and technology-based advantages (Rhee, 2008), which have also influenced firms’ performance. This finding is parallel with previous studies that revealed Vietnamese and Chinese contractors lagging behind their competitors due to weak financial capacity (Zhao, Shen and Zuo, 2009), lack of capabilities and commitment to research and development, inadequate design capacity, lack of highly skilled labour and low productivity, lack of familiarity with the local system, language disadvantage, unfamiliarity with modern project management techniques, inferiority in design and technical ability and lack of experience in international projects (Ozorhon, Dikmen and Birgonul, 2007; Ling and Gui, 2009). However, Firm 1 disclosed that its resource capabilities have moderately influenced firm performance, as the commitment was fully handled by the top management without affecting the technical and subprofessional staff members. Thus, Firm 2 and Firm 5 believed that strong resources are crucial in influencing firm performance, especially at the beginning of the operation. Hence, the top management has taken effective steps by appointing experienced staff members and professionals with good international network links with the foreign partners. Firm 3 insisted that although the resources were adequate at the early stage, a high commitment level was crucial, requiring the firm to put an aggressive and concerted effort into handling the process involved and thus be successful in the operations. In addition, Firm 4 agreed that adequate resource commitment has influenced their performance and was definitely one of the most important elements in their internationalisation process.

It was also noticeable that construction firms may establish or learn about technological innovation for overseas activities; for example, the limited use of information and communication technology (ICT) by Chinese international contractors constrained them when it came to achieving better performance in international markets (Lu et al., 2013). Consequently, by using ICT, Malaysian firms can either integrate with the local partner or take up the role of the contributing partner to increase their technological capability to achieve better performance. It was also found that to successfully perform in international markets or to be distinct from other foreign competitors, the firms admitted that acquiring comprehensive and specific technical expertise and project management capabilities is required (Ngowi et al., 2005). Expertise in terms of technology also enhanced their capability when handling international projects. This finding is observed in another study in which Chinese contractors’ preferred to adopt more sophisticated technology and methodology that were easily transferable to international markets (Zhao, Shen and Zuo, 2009).

These competencies are required so that companies can endure the increasing threats and uncertainties of the rapidly changing international market environment (Gunhan and Arditi, 2005; Marco, Taylor and Alin, 2010). Corresponding to this, Ozorhon et al. (2007) recommended that international contractors offer their strengths for distinguished products and services, thus complementing local contractors who are behind in regard to design and technical capability, project management skills and financial capacity. In return, the operation costs could be lowered, and at the same time, they can adapt comfortably to the local cultures and industry practices and finally perform internationally (Ozorhon et al., 2010).

In relation to human resource development, Firm 2 emphasised that staff competency and accreditation are crucial; for the past three years, Firm 2 has been encouraging their technical staff members to obtain certification as Certified Project Management Personnel (PMP), Certified Construction Project Manager (CCPM) and Professional Engineer (PE). Together with a strong financial foundation, Firm 3 has established a good reputation through staff project management competency to ensure the firm’s survival in international markets to help them adapt to the host political and cultural factors. Firm 4 echoed opinions similar to those of Firm 3 whereby a good relationship with other countries must be established along with the necessary preparations to develop competent staff members and supported by strong financial capacity to continuously excel in business ventures.

In relation to finance aspects, Firm 5 acknowledged the fact that to be able to survive in international markets, they must have strong a financial background coupled with the best use of resources as well as appropriate adaptation to a host country’s political and cultural factors. In addition, they agreed that firms must acquire strong financing capacity to secure the material resources and be able to overcome the increase in cost of labour, materials and equipment, which are critical to project delivery and firm performance. International projects are valuable in price and often involve complex undertaking. Hence, Firm 3 expressed opinions that having strong resources is critical in preparing sufficient equipment, materials and labour for their foreign investments, while Firm 4 highlighted that being a reputable firm requires competitive advantages, such as project management and technical capabilities as well as operational expertise (Lu et al., 2013). Furthermore, Firm 5 emphasised that having these competitive advantages has resulted in high revenue and good performance. Therefore, firms must strategically plan their business expansion locally to ensure their survival in the international market. Firm 1 insisted that a basic study on the opportunities and analysis of the firm’s strengths and capabilities must be conducted and evaluated before pursuing international market expansion (Lu, 2010).

Firm 1, Firm 2 and Firm 4 agreed that firm performance is based on the business expansion strategies that move towards the establishment of new markets for construction business. Accordingly, the wide business expansion strategies increased the firm’s recognition, improved their reputation and ultimately increased profits and returns as a result of their involvement in high impact projects, which is also indicated by Firm 4 and Firm 5. Additionally, Firm 3 emphasised the fact that a firm’s reputation and its security against bankruptcy also indicate its performance in achieving the mission and vision established by the top management (Hutzschenreuter and Horstkotte, 2013). It can be clearly seen that Firm 1 is very forward thinking in its business expansion plans in the establishment of new markets. Additional opinions related to firm survival came from Firm 4, where it is observed that performance can be measured based on the credibility and the capability of firms to survive in international markets. Even though the increase in profits is one of the firm’s targets in undertaking the high level projects in the host country, firms’ ability to survive in the harsh and turbulent economy is also very important in their quest to grow their businesses. Thus, the findings from the interviews validated most of the quantitative findings and revealed some additional information as a contribution to the international body of knowledge, as discussed in the next section.

Further Insights on Other Market Entry Strategies (Entry Timing and Mode) and Stability of Human Relationships Linked to Competitive Advantages, Profit, Prestige and Business Expansion

Further insights related to entry timing were obtained from the interviews. The early movers usually came from developed countries, while the late movers were mostly from emerging or developing countries that expanded into the foreign market after its consolidation (Borini, Fleury and Urban, 2006). Firm 1 and Firm 5 revealed that the lack of a step-by-step implementation process for internationalisation has resulted in their firms’ expansion as late entrants into international markets.

Along this line, the interviews shed some light on the entry mode arrangements that were adopted by the construction firms. Chen and Messner (2011) found some of the country and firm-related factors influencing construction firms’ market entry mode selections (either permanent or mobile mode), including home market attractiveness, uncertainty avoidance, long-term orientation, firm size, and multinational experience. The interview with Firm 1 disclosed that the strategy in undertaking a number of joint venture (JV) projects with other international companies is based on the strong relationship the firms’ top management has with various MNCs, which has resulted in risk reduction in international markets. They developed these relationships earlier through local projects in their home countries. Supporting these previous findings, Firm 1 believed that the relevant home and host government agencies and business networks also play important roles. Firm 2 also adopted joint ventures and mergers of companies in their international projects, while Firm 4 acquired the experience of partnership and groups of companies. Nevertheless, Firm 3 preferred their entry mode strategy to be in the form of wholly owned subsidiaries. For example, Firm 2 already set up a foothold quite a long time ago in Switzerland, while Firm 3 has established its branches and appointed representatives at identified regions to scout for business opportunities and development. They were involved in business sharing and trade relationships with their foreign counterparts. Firm 4 celebrated its 30th year anniversary in 2012 to mark three decades of growth, progress and achievements as well as endeavour, enterprise and excellence. Furthermore, in the near future, Firm 4 has successfully secure three projects in Chennai, India and two in Riyadh, Saudi Arabia. In addition to the insights, Firm 2 argued that performance should not be measured based only on the competitive advantages that the firms have acquired but also on the profits generated, the stability of the firms and the relationships between the employers and employee. Most importantly, maintaining a strong and stable relationship was found to be very important to retain good employees and prevent the loss of key employees with specialist expertise and technology. Hence, the firms have strategically exploited their manpower capabilities to seize future opportunities by building employees’ capacity and core competency to induce competitive advantage and build market share in international markets (Konnur and Hundekar, 2008).

SUMMARY AND CONCLUSIONS

In this study, the quantitative analysis using PLS-SEM has revealed that firm factors have significantly influenced the performance of Malaysian construction firms in international markets. Furthermore, the qualitative analysis based on interviews has supported the quantitative findings and revealed other insights related to the market entry strategies of the contractors’ firms.

Hence, this study makes several contributions. First, empirically, it was found that firm factors had significantly influenced the performance of the Malaysian construction firms in international markets. The findings show that firms with superior management and dynamic capabilities have moved forward to achieve their long-term and strategic objectives by targeting profits based on high return of investment, sales and assets. To achieve the firms’ strategic objectives, they have acquired strong resources in terms of finances, technical competencies, technology, knowledge and experience. These have resulted in the firms’ good reputation and recognition with strong brand names in international construction markets.


Second, based on the qualitative analysis, this study further enhances the theory related to the market entry strategy body of knowledge. The results of the content analysis strongly support and validate the empirical findings, whereby the performance of all firms studied is highly influenced by various factors such as their strategic orientation capabilities and strong resources in terms of finances, materials and, most importantly, the human capabilities supported by strong and stable relationships among employers and employees. The tangible profits and revenues targeted, together with other intangible elements, such as prestige, business expansion, security and competitive advantages, are among the significant performance measurements that have contributed to this study. Further insights on other market entry strategies, such as entry timing and mode, and the stability of human relationships were found to contribute to firms’ performance based on competitive advantages, profit, prestige, and business expansion.

Third, the PLS-SEM path modelling developed in this study contributes to the method of analysis with respect to the sample size used in this study. The PLS-SEM path analysis was validated both in terms of measurement and structural models based on the reliability and validity results discussed earlier in this paper.

This current study takes into consideration and is limited to only some aspects of the country, firm, market and project factors influencing the construction firms’ performance in the international market. Hence, the complexities and implications of each factor in terms of performance were not considered and measured in the scope of the current study. Hence, further research could be carried out to develop a suitable tool for measuring firm performance by taking into consideration more complex elements related to the significant influencing factors identified in this study.
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Abstract: This paper aims to test the hypothesis that an inverse relationship exists between the capacity of a contractor and the amount of waste generated in a construction site. In Sri Lanka, contractors are graded by an independent government agency and this study uses 15 projects undertaken by grade M1 to M5 contractors. M1 contractors constitute the highest grade and they have higher technical, financial and managerial capabilities. These projects are examined to determine cement wastages and link them to these respective grades to clarify their relationship. The major finding is that upper grade contractors, who are more capable, generate less waste compared to their lower grade counterparts. This suggests that contractor capacity not only has desirable outcomes for better time, cost and quality objectives but also benefits the environmental objectives of their clients. While the present grading system in Sri Lanka does not consider waste management, it is suggested that the waste management practices of contractors could vary immensely from the M1 grade to the lower grades. Consequently, future revisions in the grading system should seriously consider incorporating waste management practices to provide an incentive to contractors who appropriately manage their waste. In theory, this will encourage efficient waste reduction practices in construction sites.
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INTRODUCTION

The construction industry is a very large consumer of natural resources (Treloar et al., 2003). While some materials require only simple processing, others are prone to complex manufacturing processes. Construction is identified as a large consumer of energy-intensive manufactured materials such as iron, steel, copper, glass, synthetic materials and cement. Therefore, the activities connected with construction have long-term effects on the natural environment (Kralj, 2011).

Unfortunately, this large portion of materials is not utilised efficiently by the industry and construction waste is regarded as a prime contributor to the total waste stream (De Silva and Vithana, 2008). The majority of materials come from non-renewable sources, so material waste has been identified as the most critical waste compared to labour and machinery waste (Ekanayake and Ofori, 2000); it creates economic, environmental and health problems (Yahya and Boussabaine, 2006).

The cost of waste materials is greater than their value because of added handling, transporting and tipping costs (Poon, 2007; Esin and Cosgun, 2007). Teo and Loosemore (2001) estimated that wasteful companies are at a 10% disadvantage in tendering for new work. Waste is also an expense to the wider society in the form of higher prices paid by clients (Faniran and Caban, 2007). Not only is it expensive to handle heavy and bulky construction waste, but valuable land is also set aside for such waste disposal. Resource depletion and environmental harm are other issues associated with waste.

The waste levels in the construction industry need to be reduced for environmental and economic reasons and it has become a sensitive topic among professionals in the construction industry (Yuan and Shen, 2011; Tam, 2008; Begum et al., 2006). To control construction waste, the first step is to identify its sources. Chen et al. (2002) proposed advanced waste auditing systems as a precursor for its effective management. Detailed knowledge of the incidence of waste and its causes is essential to understand the problem and find ways to prevent it. According to Teo and Loosemore (2001), even within the construction industry, businesses are not identical and it is likely that waste management initiatives and activities vary from company to company. In Sri Lanka, contractors with similar characteristics are assigned a grade at their time of registration by an independent government agency, the Institute for Construction Training and Development (ICTAD). It is likely that the waste management initiatives within a grade could be similar while between grades, they could be significantly different.

While many studies have examined different waste minimisation strategies and their impact on real-life construction settings, actual knowledge is limited regarding the influence of contractor capacity on waste generation. To fill this gap in the literature, this paper reports the results of a study on construction waste generation by different contractor grades. The aim is to explain the relationship between contractor capacity and the generation of construction waste. The study intends to guide the construction industry towards better waste reduction by identifying the impact of contractor capacity on construction waste generation.

CONSTRUCTION WASTE MINIMISATION

According to Hwang and Yeo (2011), the waste hierarchy provides an order of priority for managing waste, consisting of reduction, reuse, recycling, recovering and disposal. This hierarchy is based on the minimisation of resource consumption and environmental damage, which are important considerations in sustainable construction. Reduction is considered the most preferred way of managing waste by minimising waste generation. It requires the least resources and eliminates the burden of waste disposal and related costs. Additionally, waste minimisation can improve the public image of a builder (Poon, 2007) and it can lead to higher productivity, time savings and improved safety on work sites (Kulatunga et al., 2006).

Waste reduction is defined by Begum et al. (2007: 191) as “any activity that reduces or eliminates the generation of waste at the source usually within a process”. Osmani, Glass and Price (2008) suggested waste minimisation through conscious design strategies. According to Begum et al. (2007), good operating, management and personnel practices are successful strategies for source reduction. Tam (2008) highlighted the importance of incentives for source reduction of waste. A reward scheme called the Stepwise Incentive System (SIS) produced 23% less waste when implemented in a case study project involving hotel redevelopment in Hong Kong. Kulathunga et al. (2006) and Teo and Loosemore (2001) highlighted the importance of workers having a positive attitude towards minimising waste.

Jayamathan and Rameezdeen (2014) highlighted the use of direct labour in place of sub-contracted labour as a means of minimising waste, while Lingard, Graham and Smithers (2000) regarded proper workforce training as an effective method. Saunders and Wynn (2004) confirmed the above observations for subcontractors, that awareness and understanding of waste minimisation is essential. Begum et al. (2007) concluded that the Malaysian construction industry does not favour training and incentive schemes regarding waste minimisation. Instead, buying good quality recyclable materials was more effective as a waste minimisation strategy. Dainty and Brooke (2004) tested a range of supply chain measures such as standardised designs, stock control, just-in-time delivery, supply chain alliances, dedicated specialist sub-contract packages and off-site fabrication and found them to be useful. De Silva and Vithana (2008) confirmed off-site fabrication generated less waste than on-site activities, while Yates (2013) preferred modular construction and standard sizes during the prefabrication process. According to Agamuthu (2008), strict government regulations and imposition of landfill levies have resulted in better construction and demolition waste management practices. While most developed countries have led the way in construction and demolition waste management, European nations in particular have been successful in reaping the benefits of anti-waste legislation.

GRADING SYSTEM OF CONSTRUCTION CONTRACTORS IN SRI LANKA

Construction contractors in Sri Lanka are mainly categorised into two types: general contractors and specialist contractors. General contractors are further categorised into seven fields and specialist contractors are categorised into three, as illustrated in Figure 1. Grading is completed to reduce the difficulties in selecting the appropriate group for relevant work and it ensures that a particular contractor can meet the required time, cost and quality targets of construction projects. The Institute of Construction Training and Development (ICTAD), an independent government agency whose mandate is to regulate the industry and build capacity to maintain a well-developed construction sector, administers the grading system.

The grading system is essentially linked to contractor registration that is also undertaken by the same agency. It should be noted that only those contractors registered with the ICTAD are eligible to tender for government projects. Contractors move up the ladder once they acquire the necessary capacity for a higher grade. The process ensures regular monitoring of capacity and continued governmental support. This support function is mainly handled by the Construction Guarantee Fund (CGF), a sister agency of the ICTAD (Abeysekara, 2005). The ICTAD (1995) defines grading as the screening of contactor capabilities to determine their ability to undertake different types and sizes of projects.
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Figure 1. Categories of Contractors in Sri Lanka (ICTAD, 1995)



Grading also considers the financial, technical and managerial capabilities and merit and demerit points of contractors. Financial capability is assessed by their working capital and the availability of permanent overdraft facilities. Technical capability is evaluated by human resources (professionals and supervisory staff) capabilities as well as plant and equipment availability, while managerial capacity is determined based on previous experience and organisational strength (professionally qualified management staff). Merit points are awarded for the employment of trade-tested workers, professional engineers who are members of the Institution of Engineers Sri Lanka, operation of quality management systems and receipt of national construction excellence awards. Evaluation is completed based on a point system designed and implemented by the ICTAD. Once a grade is assigned, it is valid for three years and then requires renewal. Due to this comprehensive and systematic evaluation and monitoring, a contractor grade indicates the managerial, financial and technical capabilities of a contractor and is a measure of its capacity.


CONTRACTOR CAPACITY VS. CONSTRUCTION WASTE

According to Kofoworola and Gheewala (2009: 737), all efforts “must be directed at minimising construction waste generation by improving the managerial capacity of companies at the design, procurement and production stages”. While design and procurement play a major role according to researchers (Osmani, Glass and Price, 2008; Jaques, 2000), Tam et al. (2007) claim that construction waste is mainly related to the workforce engaged in construction, including managers, supervisors and operatives. The more skills, knowledge and concerns for waste that workers have, the less waste is generated. Upper grade contractors typically have better skills and expertise compared to the lower grades, so the former are able to generate much less waste. This argument is further reinforced by Esin and Cosgun (2007) who state that all wastes are directly or indirectly caused by workers involved in a project due to sub-standard workmanship or insufficient training.

Lu et al. (2011) emphasise that the storage of materials on-site and their handling are the direct responsibility of site management and have a strong influence on waste control. Lu et al. (2011) further commented that negligence on the part of supervisory personnel could cause larger volumes of waste as workers try to complete an operation in the shortest possible time. Supervisory staff of upper grade contractors should be proactive and prevent these incidents from occurring. The causes of waste related to equipment shortages or poor or insufficient equipment choices can also be related to the capacity of a contractor. One study in Malaysia found that large-scale contractors had a strong positive attitude regarding waste minimisation compared to their medium- and small-scale counterparts (Begum et al., 2009). Attitude emerged as being related to the experience of these contractors. Attitude also is positive and stronger among educated employees and those who have participated in waste management training (Begum et al., 2009). Additionally, the benefits of waste management are higher when applied to larger projects (Hwang and Yeo, 2011).

The capacity of a contractor reflected through trained workers, plant and equipment ownership and managerial capability could be directly related to waste sources. Many researchers (Wang et al., 2010; Shen et al., 2004) highlight the role played by management in waste minimisation. However, there is limited empirical evidence linking contractor capacity to actual waste generation rates in construction sites. It is arguable that a relationship exists between contractor capacity and the rates of waste being generated. If this assumption is correct, upper grade contractors in Sri Lanka should be generating less waste compared to their lower grade counterparts. Thus, the study postulated the following hypothesis to be tested using empirical evidence.


“Construction waste generation is inversely proportional to the capacity of a contractor.”



RESEARCH METHODOLOGY

This study focuses on different grades of contractors in Sri Lanka and the building contractors who registered under the ICTAD were selected for the sample. Although the ICTAD grading ranges from M1 to M10, contractors up to grade M5 were selected due to the lack of record keeping by lower grade contractors. Fifteen contractors, three from each grade, were selected for the study. Accordingly, fifteen case study projects handled by these contractors were used to quantify waste. The case study approach was employed because it allows waste to be quantified in the real-life context (Yin, 2003). Building projects (mainly commercial buildings except for a few institutional buildings) that ranged from SLR 100 to 300 million made up the sample. All projects were located within the Colombo metropolitan region and were procured using the traditional design-bid-build method. The projects were consciously selected from the same procurement method to avoid competitive bias. The study only examined cement waste because cement is a common material used for most construction projects in Sri Lanka. The scope was further narrowed to cement waste of concreting operations that used in-situ concrete.

Quantification of waste is normally conducted in two ways: work studies or material reconciliation. Gavilan and Bernold (1994) observed a serious limitation of work studies because the aggregation of waste arising from each stage is less than the total waste found from site records. Further, work studies are conducted while the work is on-going. Consequently, the actual amount of site waste is not documented due to several inherent disadvantages, including measurement difficulties, unaccountability of indirect waste and waste caused by other trades. Compared to work studies, material reconciliation is acceptable because similar studies have been successfully conducted using this method in other countries (Lu et al., 2011; Ekanayake and Ofori, 2000; Bossink and Brouwers, 1996). Material reconciliation measures the waste as the difference between store records and actual usage; this eliminates the above disadvantages. Consequently, the material reconciliation method was selected for quantifying the waste generation rates as given in Equations 1 and 2.
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where,

CWgi is the cement wastage (in kilograms) of the gth grade contractor for the ith case study project.

SRgi is the store record of cement issued (in kilograms) for an identified activity of the gth grade contractor for the ith case study project.

CUgi is the cement usage (in kilograms) of the identified activity calculated using the standard norms of the Building Schedule of Rates (BSR) based on bill of quantities of the gth grade contractor for the ith case study project.

WGRg is the mean waste generation rate of the gth grade contractor.

Building Schedule of Rates (BSR) is a standard document published by the State Engineering Corporation (the former Public Works Department). It contains standard norms of material, labour and plant wastage for work activities that could be used for cost estimating purposes. These norms are revised regularly based on works studies undertaken by these organisations and ICTAD. Researchers gathered collections of store records and bills of quantities as well as calculated material waste. To avoid bias, the calculations were verified by project participants, including the storekeepers and project quantity surveyors who facilitated the data collection.

RESULTS AND DISCUSSION

Reconciliation results of store records with actual cement usage revealed that the mean waste generation rates (WGRg of Equation 2 above) for M1 to M5 grade contractors were 5.35%, 6.01%, 5.97%, 13.35% and 24.18%, respectively. Figure 2 illustrates the mean waste generation rates for these five grades. Accordingly, the cement waste is considerably higher among lower grade contractors compared to those in the higher grades. This confirms the research hypothesis that “Construction waste generation is inversely proportional to the capacity of a contractor”. Interestingly, the mean waste generation rates of grades M1 to M3 are very close compared to those of M4 and M5. The difference between the two groups is more than double. The mean waste generation rates of grades M1 to M3 combined (upper grade) is 5.78 compared to a mean waste generation rate of 18.76 for grades M4 and M5 combined (lower grade). An independent t-test was performed on the results for these two groups to verify the significance. The null and alternative hypothesis for the test is as follows:



	H0:
	µ1 = µ2



	H1:
	µ1 < µ2




where, µ1 is the mean waste generation rate of the upper grade contractors and µ2 is the mean waste generation rate of the lower grade contractors. With a 0.05 significance level, the independent t-test results indicated that the two groups had significantly different waste generation rates with a t value of –4.511 (p = 0.001).

Rameezdeen, Kulatunga and Amaratunga (2004) identified that the major proportion of cement waste could be categorised under “management” waste, which occurs due to the lack of supervision or management making wrong decisions such as uncontrolled delivery of materials to the site. Lack of skilled workers, poor distribution of labour and lack of supervision are the “people” related causes of waste, while poor planning and scheduling, poor decision-making and poor coordination are the “management” related causes. “People” and “management” related causes are the main reasons behind cement waste. Accordingly, it can be argued that the “people” and “management” aspects are better among higher-grade contractors, which leads to less cement wastage. This argument could be further established through the factors taken into consideration in grading the contractors in Sri Lanka. Accordingly, the human resources capabilities, organisational strength and managerial capability of the higher-grade contractors are superior to the lower grades, which in turn results in less construction waste.
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Figure 2. Wastage of Cement among Different Grades of Contractors



The findings of this research highlight the importance of the capacity of contractors to minimise construction site waste. The results suggest that selection of a higher-grade contractor will not only deliver better time, cost and quality objectives but also improve the environmental outcomes of a project. However, the existing literature does not recognise the importance of contractor capacity to maintain proper environmental conditions at a site including waste minimisation. Traditional contractor selection methods rarely involved environmental concerns (Watt, Kayis and Willey, 2010). Similarly, pre-qualification criteria are designed mainly to ascertain the financial, technical and managerial capabilities of a builder and not necessarily the environmental capabilities (Jaskowski, Biruk and Bucon, 2010). Thus, one of the implications of this study is the recognition of contractor capacity in dealing with waste and the possible recommendation for use in pre-qualification and contractor selection.

This study provides empirical evidence on the link between capacity and environmental performance of a contractor. However, in actual practice, contractor performance is evaluated using the traditional time, cost and quality outcomes of a project (Love and Holt, 2000; Kagioglou, Cooper and Aouad, 2001). Incentives and penalties are tied to these three performance indicators and environmental performance is rarely evaluated and rewarded. Researchers have shown that these three indicators alone are not sufficient to measure the true performance of a project (Chan, Scott and Chan, 2004). While environmental outcomes are slowly being embraced by the industry as a performance indicator, they are not widely used (Liu, Lau and Fellows, 2012; Vatalis, Manoliadis and Mavridis, 2012). As Terio et al. (2014) state, regulators, developers, contractors and clients are developing an increasing interest in environmental performance. Waste management has been identified as a relevant category to evaluate the environmental operation of a construction site. An important implication of this research is contractor capacity to deliver environmentally sustainable project outcomes and the need to reward such initiatives.


Similarly, ICTAD should recognise and assess the waste management strategies used by contractors when grading them. This would encourage contractors to develop and incorporate necessary waste management strategies in their operations. Thus, future revisions in the grading system should seriously consider incorporating waste management practices to provide an incentive to contractors who manage their waste appropriately. Additionally, this will provide indirect encouragement to reduce waste in construction sites. As highlighted by Hwang and Yeo (2011), implementing waste management as a company policy also allows companies to improve their public image and create a good impression on prospective clients.

CONCLUSIONS

This study investigated the relationship between contractor capacity and construction waste generation. The results indicate that cement waste gradually increases when contractor capacity falls from M1 to M5. This proves the hypothesis that “construction waste generation is inversely proportional to the capacity of a contractor”. The study suggests that contractor capacity has an impact on the amount of waste generated in site operations.

The major contribution of this study is two-fold: the establishment of a relationship between construction waste and contractor capacity and guidance for the construction industry towards waste reduction by enhancing contractor capacity. However, it should be noted that the findings are based only on fifteen case studies from Grade M1 to M5 contractors and this is a major limitation of this research. Therefore, the degree to which the findings could be generalisable to all grades of contractors and to the entire Sri Lankan construction industry is contentious. Despite this limitation, the study exposes an important knowledge gap that requires further investigation of this relationship for other materials, other countries and different workplace settings. The study could be further extended to explore how different facets of capacity (technical, financial, managerial, etc.) contribute to minimising the problem of construction waste.
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Abstract: Despite being receptive to new ideas, Malaysian housing developers must be responsive to the demands imposed upon the industry. One of the external factors that influence the growth of housing development firms is the intervention of government. The role of government in shaping the housing industry is especially pertinent because most land matters involve dealing directly with local and state authorities. The regulations imposed by the government are perceived as imbalanced and serve only to increase the challenges confronted by housing developers to maintain their survivability. This paper is therefore aimed at disclosing the related challenges faced by housing developers with respect to current government issues. Appropriately, 10 Malaysian housing developers were interviewed to determine the reasons for their success in achieving business sustainability, including eliciting responses for the myriad of challenges faced. To analyse the findings, a qualitative approach was used that is based on the content analysis method. All the interviewees highlighted several challenges that have impeded their progress in the management of the housing development business. Interestingly, the most notable challenge revealed by the respondents is related to the vagaries of the government rules and processes. Among the grievances mentioned by the participants were late approvals, sudden changes of rules, non-uniform compliances and other similar issues. Hence, there is a serious need for housing developers and the government to work in tandem, not only to minimise complaints directed towards the government but also to concertedly embrace changes in terms of policies and laws. A mutually beneficial wave of innovation is thus advocated, where the vested interests of both housing developers and house buyers will be protected accordingly. In addition, with good comprehension of the government procedures, the creation of economic empowerment and development will be easily realised.

Keywords: Challenges, Housing developers, Government regulations, Late approval, Qualitative approach

INTRODUCTION

Globally, housing developers act as core coordinators within the development of national facilities and infrastructures (Jaafar and Ali, 2011). In general, Maruani and Amit-Cohen (2011) classified developers as entrepreneurs who embark on and implement land development projects. The projects normally involve numerous regulations created by the government to protect the interests of both purchasers and developers. Doling (1999) recorded several interventions that were programmed by the government at various stages of housing provision comprising land assembly, development process and other financial and construction practices. In Malaysia, private housing developers must obtain a licence from the Ministry of Housing and Local Government (MHLG) (Hamzah, 2013) and are encouraged to register as members with the Real Estate and Housing Developers’ Association (REHDA) (Jaafar and Ali, 2011). Because they are profit-driven (Khalid, 2010), private housing developers are considered as entrepreneurs and risk-takers simultaneously (Jaafar, Abdul Aziz and Sahari, 2009). Maruani and Amit-Cohen (2011) shortlisted land acquisition, attainment of regulatory approval and permits, infrastructure installation and housing construction as the multiple phases requiring significant financial risks.

Establishing a business is easy, but maintaining growth is very difficult. Severe challenges might be confronted by entrepreneurs, especially within the first year of start-up (Bowen, Morara and Mureithi, 2009), and the scenario is similar with housing development firms, although the industry is ubiquitous, given the continued supply of potential buyers (Wan Mohd Dzulkifli, 2009). Since the Second Malaysia Plan (1971–1975), the role of private housing developers in Malaysia is considerably noteworthy. Challenges are plentiful, and different challenges require different approaches to be executed (Bowen, Morara and Mureithi, 2009). In this study, the challenges faced by Malaysian private housing developers with respect to government procedures will be discussed and examined. Inextricably, housing developers must operate within a regulatory framework of the local statutory planning system (Maruani and Amit-Cohen, 2011). To address the set of challenges, there is a real need to be sensitive to regulative barriers that may hinder the profit motive (Ball, 1999). Thus, investigation is required of the plethora of regulative policy tools accused of being cumbersome and inconsistent.

Most studies in the Malaysian housing industry tend to focus on planning issues and their antecedents (Abdullah, Harun and Abdul Rahman, 2011; Agus, 2002; Mohd, Ahmad and Wan Abdul Aziz, 2009; Mohd and Alias, 2011). The most recent work by Foo and Wong (2014) focused only on the regulatory policy framework from the view of private housing developers in Kuala Lumpur and Johor, with little explanation of the challenges facing the industry. This present research is thus deemed timely as it is designed to complement the said research of Foo and Wong (2014) through a qualitative approach that covers a number of housing developers around Peninsular Malaysia, thereby enhancing the findings. The objectives are to clearly identify the challenges faced by Malaysian housing developers with regards to the government regulatory framework and to offer solutions for such problems. The significance of the review is associated with the roles played by the government in the housing industry in harmonising the functions of the housing delivery process (through homebuilders’ activities), with greater priority specifically on actual housing ownership (for the sake of public interest) (Foo and Wong, 2014).

Policy and regulatory changes by the government must be embraced because the role played by the government in the competitive housing development industry is essential. A handful of scholars have found that government policies influence the price of land (Kok, Monkkonen and Quigley, 2011) and the types of land input (Karadimitriou, 2013). The government, through its policies and legislation, acts as both a hurdle and a catalyst to the establishment and development of businesses (Maunganidze, 2013). Thus, this paper considers continuous assessment of the challenges faced by housing developers as vital in order to effectively monitor and guide future public housing policy. This article is divided into six sections. Following this introduction, the second section presents the empirical review of the study, which consists of government regulations and housing development processes. In the third part, the methodology of the research is outlined, and the subsequent section describes the analysis of the findings. The fifth section discusses the results, and finally, the sixth section provides the conclusion.

GOVERNMENT REGULATIONS

According to Bell (2002), the government can be classified as a cluster of public entities entrusted with the formal authority to represent the entire community, especially in decision making affairs. In Malaysia, the government consists of three authorities, i.e., federal, state and local governments. Specifically, the federal government provides policy frameworks in general terms, whereas, at the state level, the policy is translated into more detailed and strategic requirements. At the local government level, the prepared plans are made more exhaustive with specific elaborations (Abdullahi and Wan Abdul Aziz, 2011). For reference, land housing matters in Malaysia fall under the authority of the state government and local councils. Due to the nature of the homebuilding industry, it is already fraught with risks and challenges, which are further aggravated by the vagaries of the government rules that entail multiple components of housing projects, differing significantly among diverse regions and countries (Cacciatori and Jacobides, 2005). Each nation has a unique housing system with regard to the fundamental and distinctive roles played by the respective governments in enforcing the industry structure through revitalisation of policy measures that affect building materials, professional practices (e.g., real estate transactions), subsidy programmes and incentive patterns for average households (Hulchanski, 2003). Specifically, the current scenario of land development in Malaysia sees local authorities having the overriding power to either approve or disapprove development proposals (Mohd, Ahmad and Wan Abdul Aziz, 2009).

The regulations imposed by the Malaysian government include the following: the allocation of 30% of houses for low-cost units, the requirement to obtain a housing licence and advertising permit to sell the house, approval of land subdivision and conversion, and imposition of levies on foreign ownerships. Such regulations encompassing building codes and standards, environmental policy regulations, land use and development restrictions were the key hurdles in efficient markets and their housing delivery (Mukhija, 2004). Considered as government-induced problems that involve bureaucratic obstacles for private housing developers, the other impact of regulations is associated with the housing prices resulting from the manipulation of the housing supply (Gyourko, Saiz and Summers, 2008). In addition, Abdul Aziz, Ho and Jaafar (2006) remarked that the Malaysian housing industry is highly controlled by separate laws, policies and guidelines. Abdullah, Harun and Abdul Rahman (2011) outlined a range of pertinent and critical laws that should be complied, which include the following: National Land Code (NLC) 1965 (NLC, 2008), Government Act 1976 (Act 171), Uniform Building by Law 1984 (UBBL), Environmental Quality Act 1984, Local Government Act 1976, Street, Drainage and Building Act 1974 (Act 133), Town and Country Planning Act 1976 (Act 172), Town Planning Act 1995, Housing Developers (Control and Licensing) Act 1966, Strata Tittles Act 1985, Fire Services Act 1988 and Sewerage Services Act 1993. In this context, when designing the layout of the proposed housing project, housing developers must take into account the requirements imposed by the local authority as well as market demands (Khalid, 2010), in tandem with Thrust 3 of the National Housing Policy, which highlights the compliance of the housing service delivery system.

Given the importance of the housing business to the Malaysian economy and the exposure to risks arising from the capricious regulations imposed by the government, conducting an exploratory enquiry to investigate the challenges confronted by private housing developers in Malaysia, and the management of such challenges are considered as vital. The study targeted successful homebuilders in Peninsular Malaysia. Before further discussion on the research proper, a brief clarification is provided on the process of housing development in Malaysia.

HOUSING DEVELOPMENT PROCESS

Basically, the housing development process involves three main stages (Mohd and Alias, 2011); the process begins with the pre-development process (planning stage), followed by the construction stage, and finally, the post construction stage. Every stage involves various activities and processes, yet, the most crucial part is the planning phase. The most important process in the pre-development stage is the approval of the application for the proposed development (Ball, 2010; Mohd et al., 2009). A developer must first obtain all the planning approvals before any physical work can commence on site, along with prior to issuance of any advertising permit by the relevant authorities (Abdullah, Harun and Abdul Rahman, 2011); due to the thorough assessment by various departments, this process can be quite time-consuming (Yaakup et al., 2003). Maruani and Amit Cohen (2011) also recognised the value of proper planning and control in housing development processes because this is a central factor in determining the type and size of housing supplies. Consistent with this notion, White and Allmendinger (2003) remarked that government interventions in housing planning have both positive and negative impacts on housing development. Similarly, Mohd, Ahmad and Wan Abdul Aziz (2009) also indicated that the planning system is an important factor that greatly influences housing supply in Malaysia.

Clearly, housing development in Malaysia requires developers to undergo various procedures before the project may begin. In summary, several researchers (e.g., Goh, 1997; Jaafar, Abdul Aziz and Sahari, 2009; Wan Mohd Dzulkifli, 2009) have identified the following activities normally conducted by housing developers in this nation:


	purchasing of land,

	land use conversion and subdivision,

	preparation of various plans, such as subdivision, earthwork, layout, building, engineering and landscape,

	approval of various plans,

	obtaining advertising and marketing permits,

	construction and

	issuance of certificate of fitness.


The above notwithstanding, an eminent developer commented that in the middle of such activities, some developers may need to obtain bridging loans from financial institutions, followed by having lawyers prepare the legal documents including the sale and purchase agreement to be signed by the purchasers, once the project is launched in the market (Tong, 2012). The basic procedures involved in developing and marketing housing projects in Malaysia are thus numerous and perceived as burdensome. Malaysian housing developers are thus required to act within the legislative frameworks designed by the government authorities as well as take on the inherent risks in dealing with property development (Mohd, Ahmad and Wan Abdul Aziz, 2009). To that extent, this research on the challenges encountered by Malaysian private housing developers appears decidedly opportune. Accordingly, the subsequent section describes the data collection method used in this study.

RESEARCH METHODOLOGY

Research Design

This study is deemed exploratory and descriptive in nature; hence, a qualitative approach was adopted. The aim of this qualitative research is to gather the most recent, relevant and in-depth comprehension of human behaviour as well as the reasons that govern such behaviours. This topic inherently fits the subject matter of the present research towards unveiling the challenges faced by Malaysian private housing developers.

Population

According to the statistics from the Ministry of Housing and Local Government, there were a total of 1,340 newly registered developers and renewed developers in 2010. However, the actual number of housing development companies could be much smaller because Malaysian housing developers tend to register multiple companies or even register their companies on a project basis. The population of this study covers a selective set of perceived successful private housing developers in Malaysia because the size of the population made it impractical and uneconomical to involve all members of the population in a research project. The researchers accordingly chose to include only a sample of the population in the study.

Sample

Data from REHDA, which are considered as an authoritative body for authentic information of the property business in Malaysia, were utilised to gain more knowledge on the sample size. In an effort to obtain viable outcomes, at least 50 potential respondents were contacted to further investigate the background of both organisations and entrepreneurs. Basically, 30 of the respondents were qualified to be shortlisted and interviewed. Subsequently, invitation letters were issued, explaining the nature of the research project and clarifying the personal assurance that privacy would be protected and that confidentiality would be maintained. Between May and September 2012, 10 interview sessions were conducted around Peninsular Malaysia. The general details of the participants are presented in the following table:


Table 1. Details of Respondents



	
Interviewee

	
Years of Operation in the Industry

	
Respondent’s Designation

	
Years of Experience in Managing Business

	Level of Education



	Developer A
	
26 years

	Managing director
	
29 years

	University



	Developer B
	
15 years

	Managing director
	
24 years

	University



	Developer C
	
22 years

	Managing director
	
27 years

	University



	Developer D
	
20 years

	Managing director
	
21 years

	Secondary school



	Developer E
	
29 years

	Managing director
	
31 years

	University



	Developer F
	
30 years

	Founder and director
	
42 years

	Primary school



	Developer G
	
22 years

	Managing director
	
22 years

	University



	Developer H
	
10 years

	Managing director
	
18 years

	Secondary school



	Developer I
	
38 years

	Executive director
	
14 years

	University



	Developer J
	
22 years

	Founder and director
	
45 years

	Primary school




The respondents were selected using several criteria or qualifications:


	Individuals who started up their own business.

	Individuals who are actively participating in the management of the business.

	The business must be at least 10 years old in the housing development industry.

	The business must portray growth from the year of inception and operate in a profitable/progressive manner.

	The business must have at least five permanent employees.

	The business had at least undergone a term of economic downturn and was able to survive through the adverse economic climate.


In addition, all the respondents were basically small and medium in terms of the scale of operation. Geographically, the Northern areas (Perlis, Kedah, Pulau Pinang and Perak) had one (1) respondent, while the Central areas (Kuala Lumpur and Selangor) were represented by two (2) respondents. For the Southern areas (Johor, Malacca and Negeri Sembilan), three (3) respondents agreed to be interviewed, whilst another four (4) respondents from the Eastern areas (Kelantan, Terengganu and Pahang) participated in the interview. Private housing developers in Sabah and Sarawak were excluded in this study due to the different acts and regulations adopted by those two states.


Data collection

Data were collected via a semi-structured interview technique, considered as the best method because it allowed respondents to express themselves freely without being confined in their responses (Maunganidze, 2013), especially regarding the challenges faced by all. Each interview started with an introduction of the general aims of the study, and then the information given in the invitation letter was repeated. Prior to that, consent to record the session was obtained from each of the respondents before the commencement of the interview and tape recording. The interviews were conducted over a five-month period, and each interview took between 60 and 120 minutes.

Data analysis

For the purpose of this study, the qualitative data obtained from the participants during the face-to-face interviews were subjected to content analysis based on grounded theory. Guided by prepared interview themes, questions began on a general note before pursuing more specific queries based on the responses of the participants. Full interview verbatim transcripts were produced to ease the interpretation of the data and enable the selection of quotes for illustrative purposes. Almost all interviews were undertaken in the Malay language, except in certain cases, where the interviewees spoke some English or used English terms to clarify their points. Only Developer C gave his answers in “Malaysian” English.

The researchers then translated the interviews into English as faithfully as possible to the interviewees’ meaning. Any language idiosyncrasies and grammatical errors are therefore attributed to the researchers, except in the interview given by Developer C, who provided responses in English. Upon the completion of the transcriptions, the transcripts were scrutinised, and the responses that matched or explained the results in the questionnaire survey were extracted out. Completed transcriptions were then verified against the recording, and then corrections were made. At this point, the perceived challenging issues for developers pertaining to government vagaries and problems were discerned. To a large extent, the study provides very useful insights into the factors that hinder the growth of Malaysian private housing developers viewed from the lens of government roles and intervention. The results are reported and discussed in detail in the next section.

Analysis and Findings

As asserted by Developer B, “it’s not easy to do business in this industry due to the many stakeholders involved, from groups of professionals such as planners, engineers and architects to policymakers, i.e., local authority, state government and federal administration”. Concurrently, Developer E also attested that, “life is very much tougher than before…same goes for this industry because of the laws”. A number of new regulations and policies imposed by the government appeared to be hostile to housing developers; they were made scapegoats of the on-going malaise of abandoned housing schemes. Regarding the rules set by the government, Developer J stated that, “I would say that things are getting difficult…the government always amends the regulations and policies without considering our position as a developer. Sometimes, I feel that the government tends to neglect our welfare and condone our difficulties as they seem to only protect the interest of homebuyers”. Developer G also supported this notion, especially in the case of government rules that constantly change.

Without providing specific instances, Developer G further concurred that, “the government compliances are sometimes ridiculous and tedious. It is hard for us to deal with the current policies of the government which appear to be against us”. Developer C further illustrated the frustrations, as he implored that, “the government forces the developers to implement the concept of corporate social responsibility (CSR)…mandating us to provide at least 30% of low-cost housing in each of our project. Besides that, we must also pay for other services, e.g., services from TNB to build the sub-station by giving them a piece of our land without charge. Other costs like the provision of roads, drainages and others are ultimately being borne by the public because as it currently stands, the costs are about RM30,000 or RM40,000 per acre just to build these infrastructures (not including the cost of land and building materials)”. Challenges of these sorts were also shared by Developer D and I, as they revealed the tight quota given to them and the issues regarding Bumiputera lots. As illustrated by Developer I, “the issue of Bumiputera lots was endorsed by the state government and can only be sold to Bumiputeras…the selling rate is slow since Bumiputeras themselves are not interested in buying the houses due to their low market value. I perceive this as an unfair restriction with no avenue to the open market”. Prior to that, he stated that, “in Pahang, there is no condition for low-cost housing as the state government is embarking and focusing more on low medium cost houses (for five-acre and above housing projects), with prices not more than RM80,000”.

On a related note, Developer A said, “we were a bit frustrated with the acts imposed by the government…especially on the latest amendments. For instance, due to minor mistakes in our project signboard, we were charged a penalty of RM 4,000.00 which we consider ridiculous, because in reality, there were no elements of fraud”. Issues on late approval and licence application as well as inefficiency of the One Stop Centre (OSC) were briefly mentioned by Developer G, and he stated that, “it definitely has a slight effect on the project as it will impede the progress and planning of the current and future projects”. Developer G also stated that, “most of the time, we purchase the land and apply for subdivisions to get approval from the authority before we can launch the project. At this stage, we need to wait for government compliances and bureaucracy…a lot of challenges can happen within this period”.

Despite the delays, the government appears to be becoming stricter in some cases. Developer J faced such obstacles when he shared that, “another problem stemmed from layout approval…it was prolonged until the third submission before being approved by the council”. Developer A and H confronted similar situations as well, but the capability of the owner/manager to tackle such problems with the authority enabled the process to be expedited. Government-wise, Developer I commented that, “nowadays, the role of the housing developer is steadily decreasing…government has amended the new standard sale and purchase agreement (it used to be front-end loads, now reverted to back-end loads). You are only entitled to make full claims upon the issuance of the Certificate of Completion and Compliance (CCC); prior to that, you can only claim 75% of the whole project”.


Some of the respondents also highlighted other matters, such as issues regarding advertising licences, construction costs, increased competition among fellow developers, skyrocketing land prices, and government loan affairs. In a scenario described by Developer D who encountered repeated challenges with regards to loan processing, “…the process to get government loan approvals is much longer than expected. Sometimes, approvals are obtained when the houses were just about to be completed”. This issue invariably causes cash flow constriction, as resonated by Developer B, who said, “the banks are getting stringent and strict towards the applicants…they asked for documents like bank statements, company profiles which our buyers could not provide since most of them (in Kelantan) are self-employed with no personal accounts or companies”. Basic infrastructure represents a challenge as well; one of the active players in an urban area, Developer F, expected water to be a major problem in the Klang Valley due to rapid development in all sectors. Other problems related to developments include a non-uniform transportation network that will create traffic imbalance for the public as well as affect the locational aspects of housing products.

Apparently, political differences between state authorities and the federal government affect the activities of housing developers. In Terengganu, for example, when Barisan Nasional lost control of the state government in 1999, the federal authorities had “blocked” all their projects and shifted the proposed sites to other states, such as Pahang or Kuala Lumpur. Developer A reminisced on his experience: “we had managed to secure a proposal to develop 165 acres of land with the state government in the 1990s, but owing to political changes in Terengganu in 1999, the project was unable to proceed and was in limbo for few years…that scenario resulted in housing prices falling and had substantial effects on the oversupply of houses”. In contrast, Developer B added that, “as for Kelantan, there won’t be any active economic activities, and the market for houses also remains stagnant…it may be due to the current state government which differs ideologically with the federal authority. Job creations are limited here…local people especially youngsters are migrating to other developed states like Kuala Lumpur and Selangor. Inadvertently, this reduces the capacity to buy houses among Kelantanese”.

It is reasonable to say that the current scenario of housing development encounters a myriad of challenges, either from the internal or external environment. The interesting part will be the exogenous elements that influence the business planning and management of the firm. Each of the respondents has indicated several challenges that encumber the business growth in the midst of their success and survivability. Accordingly, the next section will discuss the relationship of the findings with respect to current issues and past literature.

Discussion

Academically, the role of government towards the progress of housing development firms has received prodigious comments and remarks. Some scholars (e.g., Abdullahi and Wan Abdul Aziz, 2011; Yusof, Sibly and Osman, 2012) recognised the importance of the government role and support, while other studies (e.g., Abdul Aziz, Ho and Jaafar, 2006; Agus, 2002) found that the functions of administrative authority are inadequate and must be improved. For that reason, Developer E clarified, “…so far, the government is good to us, being approachable and sensitive to our demands. However, there is room for improvements, especially in dealing with all the petty details like issues on advertisement and unreasonable summonses”, a view that was also shared by Developer A. The prevalent circumstances appeared to have worsened and provide serious challenges for the private housing developers. These challenges have been identified through the conducted fieldwork and cover areas, which include whimsical rules and policies, unrelenting bureaucracies and vague procedures as well as an onerous regulatory framework. Based upon the feedback obtained from the respondents, several strategic solutions are provided at the end of this section.

Ever-changing rules and policies

The above analysis revealed how both regulation and policy has turned the housing sector into an extremely challenging industry. The plethora of intractable problems found within the housing sector provides administrative challenges to the industry players and have a detrimental effect on the business. From the interviews, several participants complained about the government’s role and interventions that sometimes are difficult to predict. The rules and policies promulgated by the government change continuously, further adding to the developers’ woes. The requirement for a capped selling price in certain cases diminishes the already thin profit margin of private housing developers. With land prices increasing, the impact and influence on house prices translates into further problems for developers. Factor in the speculative aspect of the industry, and the scenario becomes even more burdensome, as it creates economic imbalance, demand notwithstanding.

Unrelenting bureaucracies and vague procedures

Abdul Aziz, Ho and Jaafar (2006) claimed that housing development is a highly regulated industry, involving ever-changing rules and policies that prompt housing developers to quickly adapt to the local land-use requirements. In their research, housing developers complained about approval delays, lack of transparency and other improprieties in the real estate industry. The obvious impacts contribute to delays in housing development (Mohd, Ahmad and Wan Abdul Aziz, 2009). The perennial issues regarding the slow response of desk officers still persist, despite massive technological investments, which do not appear to have been implemented effectively. Interestingly, the problems were also highlighted by Foo and Wong (2014) in relation to the working system of government servants. Although Yaakup et al. (2003) defined that planning approval process requires thorough assessment on the appropriateness of each application as well as recommendations from various technical agencies, the issues should be addressed expeditiously. These challenges undoubtedly affect the progress of projects and may trigger housing developers resorting to dubious methods because the approval process takes too long to execute (Doling, 1999).


Onerous regulatory framework

Another significant issue is the regulation requiring 30% of private sector mixed development to be set aside for low-cost housing, which was introduced as precondition for planning approval. Even if housing developers cross-subsidise the low-cost housing (Abdullahi and Wan Abdul Aziz, 2011) with high-end projects, the financial aspects of the matter cannot be resolved easily. It is suggested that perhaps public developers could replace or take the responsibility to build affordable houses for the citizenry. Alternatively, the government could offer incentives and institute specific measures to undertake and construct low-cost units, where demand is tangible. There have also been complaints towards the local authority regarding the time taken to endorse land-use approvals (Agus, 2002; Abdul Aziz, Ho and Jaafar, 2006), which invariably lead to project failure (Goh, 1997). The uncertain and lengthy processes were exacerbated under the jurisdiction of each state government because the guidelines and on-job practices may vary from one state to another (Ball, 2010; Omar, 2002). As a result, housing developers face long time frames and high costs due to unfriendly planning rules. In addition, due to delayed approval, non-projected discrepancies will almost always arise between the estimated and actual construction costs.

Enabling strategies

Malaysian housing developers are also burdened by stringent loan policies and government bureaucracy. Hamzah (2013) disclosed that the nationally promulgated housing policy may produce different housing outcomes at the regional level not only because of regional variations in the housing market but also due to the country’s legal and government system. The government should exercise a pragmatic approach by collaborating with private housing developers and re-examine the existing rules and regulations that provide a win-win situation to all stakeholders. Thus, the establishment of the National Housing Council to develop strategies and action plans in a holistic manner to ensure that the housing delivery system is more efficient and expeditious is timely indeed. The government should also be adaptive and flexible policy-wise to housing development and encourage financial institutions to revise rules and procedures relating to the approval of bridging loans. In relation to this, Hakkinen and Belloni (2011) stated that any review of policy within one country must take into account both specific national economic and political factors and wider forces at work in the global economy.

Developers should negotiate and actively interact with policymakers (Mukhija, 2004) because the interaction between developers and government is imperative and needs to be pragmatic as well as participatory, especially in terms of policy changes (Tan, 2010; Wu and Ramesh, 2013). For example, because developers are motivated primarily by profit maximisation, they are expected to be especially responsive to economic measures, such as taxation or subsidies (White and Allmendinger, 2003), or sensitive to regulative constraints that may affect their profits (Ball, 1999). In such scenarios, the regulations set by government should comply with the consent and the needs of society at large (Hakkinen and Belloni, 2011). The intricate processes of government are preserved and protected, as they play a significant role in the approval procedure at the numerous stages of the development process (Agus, 2002). Hence, their chief role should be to actively support and facilitate the mechanisms towards the success of the housing industry by ensuring the efficiency of the delivery system (Tan, 2010), the flexibility of incentive packages (Abdullahi and Wan Abdul Aziz, 2011; Yusof, Sibly and Osman, 2012) and timely assistances (Yusof and Shafiei, 2011); in short, a collaborative and cooperative disposition by all concerned can only benefit this industry.

The research has identified the many challenges faced by national housing developers that must be surmounted to provide better houses for the Malaysian citizenry. Government bureaucracy and onerous regulations have hampered the growth of the housing business in Malaysia. Indeed, this phenomenon is currently considered one of the most pressing challenges faced by Malaysian private housing developers. Although all respondents agree that the government is helpful to a certain extent, there is much room for improvement, particularly in the public sector implementation aspect, for better performance in the future. As attested by Developer F, “…it is certainly true that the government has attempted to assist us in accelerating the approval process, but it still needs some upgrades in various areas to become more facilitative and smoother”. Perhaps government officials must be given special training to address such issues, or perhaps a complete revamp of the system itself is required to incorporate special land-administrative procedures for a speedier process of land conversion or the subdivision of land titles (Yusof and Shafiei, 2011). The government could also provide more incentives through facilitating loans with low down payments, low interest rates, and longer pay back periods (Hashim, 2010) to aid private housing developers. In addition, Hassan and McCarthy (2011) strongly recommended housing entrepreneurs to develop an array of collaborative ventures with government agencies to expedite future dealings. There is therefore a real and urgent need for Malaysian private housing developers to embrace a distinct paradigm shift that is consistent with the government’s transformation agenda to meet the challenges outlined above.

CONCLUSION

This paper adds new evidence to the current body of literature on the challenges in housing development. The existing literature needs the support of research studies that help to reveal the nature and magnitude of the challenges faced by Malaysian private housing developers with regard to government regulations. Such research will help provide planners and policy-makers with more grounded knowledge of how market processes and market actors operate and how best to support them. In addition, academicians and fellow scholars will be able to extract new knowledge and treat the findings as an avenue for knowledge-based development. As advocated by Goodier and Pan (2010), the future of housing development is likely to be driven by the amalgamation of government policy on sustainability, the legacies of the economic downturns and the rapid evolution of innovative technologies in the short and medium terms. For developers to remain nimble, structural adjustments and flexible changes must be executed, especially during difficult times and when there is a lack of government intervention. McCoy, Thabet and Badinelli (2009) found that, by addressing the challenges faced by industry players, successful housing projects and businesses could be realised.

Nascent entrepreneurs who are considering working on housing development are at a particular disadvantage because the regulations set by the government appear precarious and hostile, and their chances of achieving superior performance are even slimmer. The first thing to note in policy-induced changes is the amount and the type of policies enforced by the ruling administration. The government should ensure that the impacts of any restructuring of policies on private housing developers result in stimulating productive entrepreneurship and providing feasible undertakings for the business. Mukhija (2004) suggested a circumspect approach by policymakers, which involves the assessment of prior policies and meticulous research, for them to become accustomed with the risk-fraught journey experienced by private housing developers. Wu and Ramesh (2013) proposed a synthesis between policy change and innovation as implemented by the Government of Singapore that involves working practices and culture, i.e., attention to process details, standardisation practices and workforce training for consistent application (Womack and Jones, 1997). In addition, Kleiman and Teles (2008) affirmed that the effectiveness of government interventions depends critically on the capability of government to access the information necessary for policy decisions prior to embracing the correct formula of change for the housing delivery system in the country (Tan, 2010).

Through better understanding of government policies, Malaysian housing developers can realistically expect to enhance their competitiveness and simultaneously provide products that are affordable and provide housing developments that are more cost-effective whilst still attaining the required return on investment. It is suggested that the excellent housing developer is one who can transform risks into opportunities and is able to adapt to the changing business, social and legal environments while leading the organisation through the challenges it faces. A wide-ranging programme of change is thus needed to accommodate such requirements of the successful Malaysian housing developers because they are the prime movers and the backbone of national development. The impact of learning-based experience should become the fundamental feature of planning to address future challenges. Perhaps, together with REHDA, government officials can institute visionary yet workable long-term plans to overcome and solve housing problems because, in many cases, REHDA plays a central function in bridging relevant issues between the homebuilders and government officials. In the meantime, the government should seriously contemplate creating a supportive environment to enhance the competitive advantage of private housing developers through the necessary policy changes that will provide tripartite benefits for the government, homebuyers and housing developers.

Being the fourth largest industry in Malaysia, real estate development plays a pivotal role in spurring economic growth. Due to the importance of housing, the government must seriously review and revisit certain regulations deemed unfairly disadvantageous to private housing developers. Ultimately, all parties (i.e., government, industry players and citizens) stand to benefit from progressive, fair and balanced policies. The establishment of novel approaches and procedures will certainly augur well for the steady growth of the national economy.
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Abstract: The aim of this paper is to investigate the key stressors that lead to stress among professionals on construction projects. A total of 320 questionnaires were randomly distributed to construction professionals in the Gaza Strip, and 183 were returned, yielding a 51% response rate. Exploratory factor analysis was employed to explore the interrelationships among stressor attributes in four stressor groups (task, personal, physical, and organisational). The results of this study indicated that personality and home-work conflicts are the most prevailing personal stressors linked to stress experienced by Gaza Strip construction professionals. This type of stress was induced because construction professionals did not give attention to their personal lives in addition to their jobs. Task stressors resulted from two types of work overload: quantitative and qualitative. Quantitative overload came from working for long hours with too much work, whereas qualitative overload resulted from a wide range of responsibilities. Physical stressors were not recognised by Gaza Strip construction professionals as an important source of stress. With regard to organisational stressors, it was found that the policies, treatment, and rewards were inadequate. A politicised environment and lack of feedback from the supervisor were responsible for organisational structure stressors. This study will add value to the existing body of knowledge concerning Palestinian professionals’ perspectives of stressors in the construction industry. Professionals can take key stressors into consideration to manage and minimise stress on construction projects. Therefore, training sessions on managing and coping with stress is recommended for construction professionals.

Keywords: Stressors, Stress, Construction, Professionals, Factor analysis

INTRODUCTION

The construction sector was identified to be one of the most promising sectors, representing 21% of the national GDP and involving 30% of workers prior to the political crisis (International Labour Organization, 2010). Today, the construction industry employs only 11.4% of the total labour force in Gaza (Palestinian Central Bureau of Statistics, 2014). The local construction industry cannot cope with the reconstruction challenges due to border closures and political instability. The situation is further exacerbated by the expanding gap between labour demand and supply, due to the shortage of appropriate skills to address the reconstruction efforts. Gaza Strip construction professionals (GS-CPs) are required to perform well to maintain their value to the organisations; thus, the stress level of GS-CPs would inevitably be increased. Moreover, the construction industry has long been recognised to be a stressful industry, due to the task complexity, complicated interrelationships among different parties, the poor working environment inherent to construction projects, comprehensive tasks, complicated processes and multiple stakeholders. Each project is unique and involves many unpredictable tasks, a tight and urgent time frame, and complicated workgroup cooperation, which leads to a great deal of stress experienced by construction professionals (Leung et al., 2005a; 2005b; Leung, Liu and Wong, 2006; Leung, Sham and Chan, 2007; Leung, Skitmore and Chan, 2007; Leung, Chan and Olomolaiye, 2008; Leung et al., 2008; Leung, Chan and Yu, 2008; Loosemore and Waters, 2004; Haynes and Love, 2004).

According to the Chartered Institute of Building (CIOB, 2006), stress has become a general phenomenon for construction professionals, in which 68% of the construction professionals suffer from stress, anxiety or depression that is directly due to working in the construction industry. In addition, more than half of the construction professionals felt that the construction industry today is comparatively far more stressful than it was five years ago (Wahab, 2010). Construction professionals (CPs) are constantly exposed to varying stressors in their working environment and are likely to experience a high level of job burnout. Burnout threatens the mental and physical health of individuals and, hence, decreases job satisfaction and productivity. CPs are also subjected to occupational demands that can have a negative effect on their psychological well-being, which can have an adverse influence on individual and organisational performance (Yip and Rowlinson, 2006; Leung, Chan and Chen, 2011; Leung, Chan and Yuen, 2010; Love, Edwards and Irani, 2010).

Stress is not always bad, and it is not always necessary to eliminate it (Turkington, 1998). Turkington (1998) stated that a world without any stress would be boring place. Stress can also be the motivation for individuals to optimise their work performance. The goal of stress management should not be to totally eliminate stress, but to learn how to manage and use it effectively (Greenberg, 2002). However, excessive stress is definitely harmful and can lead to burnout. Nevertheless, humans have their own ways to cope with stress, called “coping behaviour” (Lazarus, 1996; Leung, Liu and Wong, 2006). There is a growing body of literature on occupational stress among professionals and workers in the construction industry (CIOB, 2006; Leung, Sham and Chan, 2007; Lingard et al., 2007; Leung et al., 2008; Leung, Chan and Yuen, 2010). This body of contemporary literature has advanced the understanding of the causes of stress and how construction professionals cope with it. A review of the literature showed that there is no research that has examined the stressors among professionals in the construction industry in Palestine and in the Middle East. Therefore, this study aims to investigate key stressors among professionals in the construction industry in the Gaza Strip, Palestine. This study is different from the existing studies as it is conducted in a developing country, Palestine, and it reveals some issues that are specific to the Gaza Strip in addition to the generic issues that are relevant to other countries.

LITERATURE REVIEW

Stress is the attribute that combines the stressor and stress reactivity. Without both of these factors, there is no stress (Greenberg, 2002). Therefore, a stressor is an essential component of stress, and has the potential of eliciting a stress reaction. The term, stressor, was used to designate the stimuli generated on the job that have negative physical or psychological consequences for a significant proportion of the people exposed to them. It is a stressful event or a stressful condition that produces a psychological or physical reaction in the individual that is usually unpleasant and sometimes causes symptoms of emotional or physical disability. Stressors can generally be divided into four major categories: task, personal, physical, and organisational (Leung et al., 2005a; 2005b; 2008; Leung, Sham and Chan, 2007; Leung, Chan and Chen, 2011; Leung, Chan and Yu, 2008). Haynes and Love (2004) revealed that workload was the highest ranking stressor, followed by working long hours and conflict between family and work. Leung, Chan and Yu (2008) stated that four critical stressors have a significant impact on both the subjective and the objective stresses, including work overload, poor interpersonal relationships, poor work environment, and poor non-work environment. Leung et al. (2005b) surveyed the main causes of the stress endured by construction cost estimators in Hong Kong, which are work overload, role conflict, job ambiguity, and the working environment.

Leung et al. (2008) also investigated the causal relationships between the stressors and stress of clients’ and contractors’ cost engineers in Hong Kong. They found that social support is the only stressor that negatively influences the stress of both the clients’ and the contractors’ cost engineers. In a recent study, Leung, Chan and Yu (2012) used standardised focus groups to explore and identify the various types of stressors that cause stress experienced by Hong Kong expatriate construction professionals. Their results were divided into four main categories: interpersonal stressors (personal traits, work traits of the locals, lack of language fluency, poor workgroup relationships and home-work conflict), task stressors (qualitative and quantitative work overload, role ambiguity, and role conflict), organisation stressors (formalisation, centralisation, complexity, and organisational supports) and physical stressors (living standards, crowded transportation and the pay differentials). Ng, Skitmore and Leung (2005) found that the most difficult stressors to manage were bureaucracy, a lack of opportunity to learn new skills, work-family conflicts and a different view from their superiors. Ibem et al. (2011) reported that the principal sources of stress were a high volume of work, uncomfortable office sites, lack of feedback, and variations in the scope of work.

Personal stressors, which are related to an individual’s personal and/or interpersonal factors, are the antecedents of stress among CPs (Leung, Sham and Chan, 2007; Leung, Chan and Olomolaiye, 2008). It refers to the type of individuals’ behaviour, to interpersonal relationships and to home-work conflict (Leung and Chan, 2010). Stressors induce different reactions for different people due to their different personality. Some people are unable to cope with stress-provoking situations, whereas others cope with stressors better than others: they adapt their behaviour in a way that meets the environmental challenges (Leung and Chan, 2011). According to Schafer (2000) and Friedman and Rosenman (cited in Leung and Chan, 2011), there are five types of behaviour patterns. The two most common types of type A and type B behaviours. Individuals with type A behaviours are considered to be more impulsive, competitive, aggressive or hasty. They live by timetables and deadlines, are impatient, insecure of their status, generally hostile and incapable of relaxing, which is opposite for those with type B behaviours, who are more easy-going and placid. According to the previous studies, type A people report more stress and stress-related illness than type B people (Leung, Skitmore and Chan, 2007; 2008; Sogaard et al., 2007; Leung and Chan, 2011).

Task stressors refer to sources of stress that are intrinsic to the nature of one’s job. Stress can be caused by too much or too little work, time pressure and deadlines, having too many decisions to make (Ibem et al., 2011), fatigue from the physical strains of the work environment, long working hours, having to cope with changes at work and the expenses (monetary and career) of making mistakes (Ng, Skitmore and Leung, 2005; Wahab, 2010). Task stressors usually refer to work load and role stressors in the daily work (Leung, Chan and Yu, 2008; Leung and Chan, 2010). Work overload occurs when there are discrepancies between the job demands and an individual’s ability to cope (Leung et al., 2005b; Leung, Chan and Yu, 2008). In fact, work overload is common among construction professionals (CIOB, 2006; Djebarni, 1996; Leung et al., 2005b; Leung, Chan and Yu, 2008). It is agreed that overload is significantly related to a number of symptoms and indicators of stress: escapism, absenteeism from work, low motivation to work, lower self-esteem and an absence of suggestions to employers (Ibem et al., 2011).

The physical work condition refers to a poor work or home environment for the CPs. This may include excessive noise, extremely high or low room temperatures, inappropriate lighting, a lack of privacy, ventilation, the hygiene of the workplace, the physical setting of the workplace, and others (Ibem et al., 2011; Ng, Skitmore and Leung, 2005; Haq, Iqbal and Rahman, 2008; Leung et al., 2005a). Poor working conditions promote stress and affect the working performance of an individual. In the early studies of work stress, many psychologists focused on physical stressors and their effects on the experience of stress and subsequent strain. Unsafe physical conditions can be a potential source of work stress, particularly when individuals must confront the threat of injury (Wahab, 2010). Dangerous tasks, toxic chemicals, high noise levels, dust, overcooling, unpleasant odours and other stressful factors can lead to illness or disease (Greenberg, 2002).

Organisational stressors refer to the sources of stress coming from and within an organisation itself, including the organisational structure and the degree of autonomy given to employees (Andrews et al., 2009; Leung, Chan and Yu, 2008; Leung and Chan, 2010). It is believed that the size and structure of a company has a strong relationship with the level of stress suffered by individuals (Ibem et al, 2011; Ng, Skitmore and Leung, 2005; Haq, Iqbal and Rahman, 2008). According to Gmelch (cited in Leung and Chan, 2010), poor organisational structure includes the presence of bureaucracy and hierarchies within construction organisations. In addition, the level of complexity of the rules and bureaucracy of an organisation can induce conflict within the organisation. Both bureaucracies and the lack of power associated with an individual aggravate stress. It was also found that individuals who work in more politicised environments engage in more neglectful behaviour, reduced task levels, and exhibit a poorer work attitude, lower job satisfaction and commitment, and greater intention to leave, among others (Vigoda, 2000).

METHODOLOGY

This study designed and conducted a quantitative survey as an appropriate method for data collection. This method has been widely adopted by previous studies (Enshassi et al., 2007; Enshassi, Mohamed and Abushaban, 2009). The questionnaires were randomly distributed by hand to construction professionals (target respondents). The construction professionals in this study are referred to as project managers, supervisors, structural engineers, and architects who have more than 10 years’ experience in the construction industry.

Population and Sample Size

The study was performed in the Gaza Strip, which consists of five governorates: the northern governorate, the Gaza governorate, the middle governorate, the Khan Younis governorate and the Rafah governorate. The populations of this study included the contracting companies that are registered in the Palestinian Contractors Union (PCU) in the Gaza Strip and classified by the National Classification Committee as having a valid registration in the PCU. According to the PCU in the Gaza Strip, 216 construction companies were registered and graded according to the field of work. The National Classification Committee classified the companies based on the company capital and the number of performed projects. Each company had several classifications with different disciplines (i.e., buildings, roads, maintenance, etc.). The overall classification was based on the highest rank obtained. Table 1 shows the detailed classification of contracting companies.


Table 1. Classification of the Contractors in Gaza Strip
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Source: Palestinian Contractors Union in the Gaza Strip (pers. comm., 2013)

In this paper, the target population was the contracting companies that were classified under the first, second and third grades. A total of contracting 172 companies were classified as first, second and third grade, which was the target population group of this research. The fourth and fifth grades were neglected due to the law, and practical and administrative experience.

The following statistical equation was used to determine the sample size (Naoum, 2007).
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where

SS = The sample size

Z = Z value (e.g., 1.96 for 95% confidence interval)


P = The percentage of picking a choice, expressed as decimal (0.50 used for sample size needed)

C = Maximum error of estimation (0.08)
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The correction for the finite population is described as
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where pop is the population, which was 172 contracting companies, according to PCU, in our study.
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The previous calculations showed that the minimum number of questionnaires that needed to be collected was 81, representing 47.1% of the population. Three hundred and twenty questionnaires were randomly distributed (two to three copies for each contracting company) to construction professionals with different professions. A total of 320 questionnaires were distributed to the targeted respondents and 183 questionnaires were returned, yielding a 51% return rate.

Questionnaire Design

The questionnaire was initially developed from a thorough literature review (Ibem et al., 2011; Leung and Chan, 2010; Leung, Wong and Oloke, 2003; Leung et al., 2005a; 2005b; 2008; 2011; Leung, Liu and Wong, 2006; Leung, Sham and Chan, 2007; Leung, Skitmore and Chan, 2007; Leung, Zhang and Skitmore, 2008; Leung, Chan and Olomolaiye, 2008; Leung, Chan and Yu, 2008; Leung, Chan and Yuen, 2010; Haynes and Love, 2004; Lingard, 2003; Lingard and Francis, 2004; Ibem et al., 2011; Loosemore and Waters, 2004; Aitken and Crawford, 2007; Bowen, Edwards and Lingard, 2013; Leung and Chan, 2011; Leung, Chan and Yu, 2012; Yip and Rowlinson, 2006; Djebarni, 1996; Ng, Skitmore and Leung, 2005). A pilot study was conducted with 15 construction professionals who have more than 10 years’ experience in construction projects. The aim of the pilot study is to ensure that the questionnaire was phrased correctly, to ensure no difficulty in answering the questions, to ensure the appropriateness of the identified key stressors, and provide appropriate measures for the study design. The 10 construction professionals were asked to comment on the readability, comprehensiveness, and accuracy of the questionnaire. The pilot study results revealed that some attributes were repeated, irrelevant, weak or vague and should be omitted. Other attributes were modified to suit the Gaza Strip construction professionals’ work nature, and some attributes were added. The questionnaire was modified based on the results of the pilot study. After the pilot study, the structured questionnaires were administered to the target respondents to elicit their perceived agreement with the key stressors adopted for this study. The respondents were invited to indicate the level to which they agreed with each stressor using a five point Likert rating scale (Strongly agree = 5, Agree = 4, Neutral = 3, Disagree = 2 and Strongly disagree = 1). This scale enabled the respondents to provide a magnitude to their response for each question, thus enhancing our ability to analyse and produce a meaningful outcome.

Factor Analysis

Factor analysis is a data reduction statistical technique that is used to reduce a set of variables to a smaller number of variables or factors (Zhang, 2005; Fellows and Liu, 2008). To evaluate the adequacy of the survey data to the factor analysis, the Kaiser-Meyer-Olkin (KMO) test (Kaiser, 1960) and Bartlett’s test of sphericity were conducted to test the strength of the relationships among the variables (Bartlett, 1954). The KMO test and Bartletts’ test of sphericity assess the sampling adequacy and multivariate normality. Bartletts’ test of sphericity determines whether the correlation matrix is an identity matrix. The KMO value represents the ratio of the squared correlation between the variables to the squared partial correlation between the variables, which varies from 0 to 1. A value close to 1 indicates that the pattern of correlation was relatively compact, and, hence, the factor analysis should give distinct and reliable results. A minimum value of 0.5 has been suggested (Kaiser, 1974; Hair et al., 1998; Field, 2005). Values of higher than 0.5 were recommended by Kaiser (1960; 1974) (cited in Chan, 2008). There are two types of factor analysis methods: exploratory factor analysis and confirmatory factor analysis. Exploratory factor analysis was often used in the early stages of research to explore the inter-relationships among a set of variables, whereas a confirmatory technique was used in the latter part of the research to confirm the specific hypotheses or theories concerning the structure of a set of variables. The exploratory factor analysis method was adopted in this study.

Validity and Reliability of the Questionnaire

The statistical validity of the questionnaire is the degree to which an instrument measures what it is designed to measure (Polit and Hungler, 1985). The criterion-related validity and structure validity of the questionnaire were conducted. The p-values (Sig.) were less than 0.05; thus, the correlation coefficients for all of the fields were significant at 0.05. Therefore, it can be said that the fields were valid to measure the main aim of the study. Cronbach’s Alpha was calculated to test the internal consistency reliability of the generated scale. The alpha reliability coefficient value ranges between 0 and 1 (Hair et al., 1998; Pallant, 2001; Fellows and Liu, 2008). The closer alpha is to 1, the greater the internal consistency reliability of the items in the scale. The Cronbach’s Alpha coefficient was calculated for each field of the questionnaire. Cronbach’s Alpha is 0.855 for the entire questionnaire, indicating that the reliability coefficients are acceptable and the internal consistency of the statements included in the scale is excellent (refer to Table 2). Therefore, it can be said that the questionnaire was valid and reliable.


Table 2. Cronbach’s Alpha for Each Field of the Questionnaire



	No.
	Field
	Cronbach’s Alpha



	1.
	Personality-home-work vonflict
	
0.893





	2.
	Relationship with others at work
	
0.636





	3.
	Distrust
	
0.823





	
	Personal Stressors
	
0.658





	4.
	Work overload
	
0.920





	5.
	Role stressors (conflict/ambiguity)
	
0.858





	6.
	Work under-load
	
0.812





	
	Task Stressors
	
0.885





	7.
	Poor home/working environment
	
0.877





	8.
	Dangerous environment
	
0.506





	
	Physical Stressors
	
0.850





	9.
	Organisational policies, treatment and reward
	
0.663





	10.
	Autonomy
	
0.888





	11.
	Organisational structure
	
0.480





	
	Organisation Stressors
	
0.592





	
	Stressors
	
0.859






RESULTS AND DISCUSSION

In this section, the results are presented for each type of the four stressors (personal, task, physical, organisational) suffered by construction professionals in the Gaza Strip. The most important key stressors that lead to stress experienced by construction professionals in each group will be identified and discussed.

Factor Analysis Results for the Personal Stressors

In this study, principle factor extraction analysis with Varimax rotation was performed using SPSS version 20. To assess the suitability of the data for factor analysis, the KMO measure of sampling adequacy and Bartlett’s test of Sphericity were conducted. Cronbach’s Alpha was calculated for reliability. The analysis results (Table 3) showed that the KMO measure for sampling adequacy was 0.680, which is larger than 0.5, suggesting that the sample was acceptable for factor analysis. The Bartlett’s test was 759.634 and the associated significance level was p-value < 0.001, indicating that the population correlation matrix was not an identity matrix. Both of the tests showed that the obtained data supported the use of factor analysis. Cronbach’s Alpha of 0.658 suggested that the reliability of the research instrument used was also acceptable.


Table 3. KMO and Bartlett’s Test of Personal Stressors



	KMO Measure of Sampling Adequacy
	
	0.680



	Bartlett’s test of Sphericity
	Approx. chi-square
	759.634



	
	Degree of freedom (df)
	120



	
	p-value
	< 0.001



	Cronbach’s Alpha
	
	0.658




Table 4 lists the eigenvalues associated with each linear attribute before extraction, after extraction and after rotation.


Table 4. Attribute Transformation Matrix of the Personal Stressors
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Figure 1 presents the scree plot, which resulted in three factors, because the regression line was divided into three attributes and then became a nearly straight line. After extraction, Factor 1 (personality-home-work conflict) explains 19.345% of the total variance. The second and third factors, relationship with others at work and distrust, explain 13.844% and 13.556% of the total variance, respectively (Table 4).
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Figure 1. Scree Plot for Personal Stressor Attributes



Using exploratory factor analysis, the factor analysis extracted three factors with eigenvalues greater than 1.0, which explained 46.745% of the total variance. The three-factor solution with the respective loading scores is shown in Table 5. The factor loading of 0.50 was considered to be the cut-off point.


Table 5. Factor Loadings for Personal Stressors after Varimax Rotation



	Description of the Factors and Attributes
	
Factor Loading


	
Variance Explained





	Factor 1: Personality–home–work conflict



	I often feel that nothing matters in life besides my job
	
0.782


	
19.0%





	My devotion to work is usually in conflict with my devotion to my family
	
0.736


	



	It is hard for me to focus on one activity for a long time
	
0.710


	



	People sometimes say that I easily lose my temper
	
0.705


	



	Family problems often concern me (e.g., trouble with children and marriage)
	
0.653


	



	Factor 2: Relationship with others at work



	My colleagues and I do not cooperate with team spirit
	
0.647


	
13.8%





	I do not have a good relationship with my superiors
	
0.619


	



	I am an achievement-oriented person
	
0.606


	



	I enjoy competition and feel I always have to win
	
0.573


	



	My subordinates are friendly
	
0.572


	



	Factor 3: Distrust



	I do not have social contact with people at work
	
0.708


	
13.6%





	I am not sure that I have properly divided my time between tasks
	
0.706


	



	I always end up disagreeing with customers, co-workers, supervisor, or management
	
0.678


	



	There often seems to be a lack of trust between me and my colleagues
	
0.673


	




Factor 1: Personality–home–work conflict

The first factor (personality-home-work conflict), which has the largest total variance of 19.0%, can explain most of the important attributes of personal stressors for construction professionals. This factor contains five attributes related to an individual’s personality and the conflict between the work and home environment. The majority of the attributes have relatively high factor loadings (≥ 0.653). As illustrated in Table 5, the highest factor loading attribute of the first factor was “I often feel that nothing matters in life besides my job”. This means that construction professionals preferred their job to their home life, and this caused stress to them. This reflected the importance of work in Gaza Strip construction professionals’ point of view, which may be related to the economic situation. This result is in accord with the outcomes from Leung and Chan’s (2010) study, which also had this attribute in the first rank and agreed with Leung et al. (2005b), but it was ranked 3rd in the study. Ng, Skitmore and Leung (2005) also found that this attribute is among the most influencing attributes that causes stress to professionals. The second highest factor loading attribute is “My devotion to work is usually in conflict with my devotion to my family”. This was an extension of the first attribute because the negligence towards the family because of work could induce conflict and, hence, form an important source of stress. The social life in the Gaza Strip requires more contribution from individuals towards their families. This outcome agreed with the findings of Leung et al. (2005b; 2008), Leung, Sham and Chan (2007) and Lingard and Francis (2004), with the same rank and with Leung and Chan (2010), but with the first rank.

Factor 2: Relationship with others at work

The second factor is labelled (relationship with others at work), which is the second largest variance of 13.8% and comprises five attributes. The first attribute with the highest factor loading is “My colleagues and I do not cooperate with team spirit”. This indicated that poor team spirit increased the stress among colleagues. This may related to the culture of the Palestinian people, who do not encourage cooperation between individuals. This agreed with Leung and Chan (2011), who indicated poor team cooperation as one of the most highly ranked attributes that cause stress. The second most important attribute “I do not have a good relationship with my superiors” reflected the same aspect. Leung and Chan (2010) ranked this attribute first in its group, and Leung and Chan (2011) emphasised that stress arises from complicated workgroup relationships.

Factor 3: Distrust

The third factor is related to distrust, which explains 13.6% of the total variance and contains four attributes. The majority of the attributes had relatively high factor loadings (≥ 0.673). As shown in Table 5, the most important attribute with the highest factor loading is “I do not have social contact with people at work”, which reflected the separation between private life and work. This may be related to the time factor and culture of the individuals, which reduces the social relationship between families. This was in contrast to Leung et al. (2005b), which marginalised this attribute. The second most important attribute of this factor is “I am not sure I have properly divided my time between tasks”. The respondents suffered from an inability to effectively divide their time between tasks. This may reflect personal inefficiency, a lack of experience, or huge job responsibilities. This outcome agreed with Leung et al. (2005b) and Leung, Zhang and Skitmore (2008), who classified this attribute as the most important attribute affecting the distrust factor. However, this disagreed with Leung, Sham and Chan (2007), who eliminated this attribute because of its low loading factor.

Factor Analysis Results of Task Stressors

Task stressor contains three factors with related attributes. The analysis of each factor (i.e., work overload, role stressors, and work under-load) is designed to determine the extent to which task stressors contribute to the stresses suffered by construction professionals in the Gaza Strip. The analysis shows that the KMO measure for sampling adequacy was 0.778 (more than 0.50), indicating that the data were appropriate for this analysis (Kaiser, 1974). Bartlett’s test of Sphericity was 1327.692, which is significant (p-value < 0.001), indicating that the factor analysis is appropriate. Using Cronbach’s Alpha, the overall internal reliability of the task stressors was 0.885. This suggests that the question consistently measures what it is designed to measure.


Table 6. KMO and Bartlett’s Test of Task Stressors



	KMO Measure of Sampling Adequacy
	
	0.778




	Bartlett’s test of Sphericity
	Approx. chi-Square
	1327.692




	
	df
	190




	
	p-value
	< 0.001




	Cronbach’s Alpha
	
	0.885





Table 7 lists the eigenvalues associated with each linear attribute before extraction, after extraction and after rotation.


Table 7. Attribute Transformation Matrix of Task Stressors
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Figure 2 shows the scree plot, which resulted in three factors, work overload, role stressors (conflict/ambiguity), and work under-load, because the regression line was divided into three attributes and then become a nearly straight line. After extraction, Factor 1 (work overload) explains 20.719% of the total variance. Factor 2 (role stressors) explains 15.297% of the total variance and Factor 3 (work under-load) explains 12.925% of the total variance (Table 7).
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Figure 2. Scree Plot for Task Stressor Attributes



Using exploratory factor analysis, the factor analysis extracted three factors with eigenvalues greater than 1.0, which explained 48.940% of the total variance. The three-factor solution with the respective loading scores is shown in Table 8. The factor loading of 0.50 was considered to be the cut-off point. The reliability scores (Cronbach’s Alpha) for the factors range from 0.812 to 0.920 and indicated adequate internal consistency.


Table 8. Factor Loadings of the Task Stressor Attributes After Varimax Rotation



	Description of Factors and Attributes
	
Factor Loading


	
Variance Explained





	Factor 1: Work overload



	I have many responsibilities in my job
	0.750

	20.7%




	I work for long hours
	0.738

	



	I am often required to work on multiple tasks at the same time
	0.710

	



	I have to put much effort into guiding my subordinates in their tasks
	0.695

	



	There is constant pressure to work every minute, with little opportunity to relax
	0.676

	



	The tasks I have to work on are often urgent and have tight deadlines
	0.662

	



	I often meet with team members and do not have enough time to myself
	0.615

	



	The project problems I have to handle are often complicated
	0.576

	



	I frequently work overtime (evenings and weekends) to finish my work
	0.536

	



	Factor 2: Role stressors (conflict/ambiguity)



	My job responsibilities are generally vague, unclear and inconsistent
	0.856

	15.3%




	Explanations of what has to be done are often unclear
	0.837

	



	The organisation goals and objectives are intangible and not clearly spelled out
	0.823

	



	I often have difficulty deciding between high productivity and high quality
	0.506

	



	Factor 3: Work under-load



	I feel my skills and abilities are not being used well
	0.761

	12.9%




	I am given very limited authority
	0.751

	



	I frequently find my job boring and repetitive
	0.705

	



	I am often caught by conflicting demands between different parties
	0.521

	




Factor 1: Work overload

The first factor (work overload), which has the largest total variance of 20.7% of the total variance, can explain the most important attributes of task stressors and the nine attributes. As shown in Table 8, the first attribute with the highest factor loading is “I have many responsibilities in my job”. This attribute refers to quantitative and qualitative overload. Too much work to do with wide range of responsibilities promoted stress experienced by the construction professionals in the Gaza Strip due to the task requirements. This finding is in accord with the results reported by Leung et al. (2005b), whose respondents had a wide range of responsibilities in their work. The studies of Leung, Sham and Chan (2007) and Leung, Chan and Yu (2008) showed similar results, but this attribute had less importance in loading. In contrast to those findings, the respondents of Leung and Chan (2010) had very little responsibility. The second highest attribute is “I work for long hours”, which is considered an indicator of quantitative overload. The frequent border closures and shortage of materials have caused delays in most construction projects. Hence, overtime work was required to overcome this problem. This increased the load upon the construction professionals in particularly unstable political situations. This outcome agreed with Leung and Chan (2010), whose respondents spent evenings and weekends finishing their work. The respondents in Leung et al. (2005b), Leung, Sham and Chan (2007), Leung, Chan and Yu (2008), Lingard and Francis (2004) and Ng, Skitmore and Leung (2005) had overtime and constant pressure as the most highly ranked attributes under this factor.

Factor 2: Role stressors (conflict/ambiguity)

The second factor, (role stressors [conflict/ambiguity]), explains 15.3% of the total variance and contained five attributes. The first attribute with the highest factor loading is “My job responsibilities are generally vague, unclear and inconsistent”, which reflects role ambiguity. It meant that the job title did not reflect the responsibility assigned to the individuals. This imposed more work and more accountability in the case of failure, but no rewards were obtained for successes. Therefore, this attribute can increase the stress of construction professionals. This factor was ranked similarly by the respondents in Leung and Chan (2010). They reported that role ambiguity had significant effect on their respondents. Leung et al. (2005b) also found that job specificity, including unclear and inconsistent responsibilities, contributed to the role ambiguity stressor. Leung, Chan and Yu (2008) and Leung, Skitmore and Chan (2007) reported that poor role congruence came from unclear and inconsistent responsibilities. The second highest attribute “Explanations of what has to be done are often unclear” is an indicator of role ambiguity. Job specifications should be clear and consistent to help the employees complete their work duties. The study proved that construction professionals experienced unclear directions and explanations from their supervisors. A lack of training sessions provided by the organisation may be responsible for this problem. Furthermore, turnover and non-permanent staff due to the fluctuating construction industry in the Gaza Strip may affect the ability of the organisation to train new employees as required. The study of Leung and Chan (2010) and Leung et al. (2008) supported this attribute as a source of stress.

Factor 3: Work under-load

The third factor, work under-load, explains 12.9% of the total variance and contains four attributes. The most important attribute in this factor is “I feel my skills and abilities are not being used well”. This attribute can be traced to overqualified employees that need to work regardless of the job title. The economic situation in the Gaza strip played a significant role in forcing some individuals to work in positions that did not match their qualifications. Leung et al. (2005b; 2008) and Leung, Sham and Chan (2007) reported the same attribute as the second most highly ranked source of work under-load. The second attribute under this factor is “I am given very limited authority”. This attribute was modified by the pilot study from limited responsibility to limited authority. It reflected that construction professionals in the Gaza Strip had many responsibilities with limited authority. This increased their stress because they were not allowed to make decisions without referring to upper management. The respondents in Leung, Zhang and Skitmore (2008) and Leung, Skitmore and Chan (2007) suffered from insufficient authority to properly do their job. They did not have an opportunity to participate in decisions that affect their job. In contrast, Leung, Chan and Yuen (2010) found this attribute to be less important. In their research, this attribute was ranked last because of low loading factor.

Factor Analysis Results of Physical Stressors

The results of the factor analysis consisted of a two-factor solution (poor home/working environment and dangerous environment). First, the data suitability was assessed using a measure of sampling adequacy. Table 9 shows the KMO and Bartlett’s test of Sphericity. For these data, KMO = 0.782, which falls into the region of acceptance (more than 0.5). Therefore, the factor analysis is appropriate for these data. Bartlett’s test is significant (p-value < 0.001), and, therefore, factor analysis is appropriate. Using Cronbach’s Alpha, the overall internal reliability of the physical stressors was 0.850. This suggests that the question consistently measures what it is designed to measure.


Table 9. KMO and Bartlett’s Test of Physical Stressors



	KMO Measure of Sampling Adequacy
	
	0.782




	Bartlett’s Test of Sphericity
	Approx. Chi-Square
	329.875




	
	df
	28




	
	p-value
	< 0.001




	Cronbach’s Alpha
	
	0.850





Table 10 lists the eigenvalues associated with each linear attribute before extraction, after extraction and after rotation.


Table 10. Attribute Transformation Matrix of Physical Stressors
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Figure 3 shows the scree plot, which resulted in two factors, poor home/working environment and dangerous environment, because the regression line was divided into two attributes and then became a nearly straight line. After extraction, Factor 1 (poor home/working environment and dangerous environment) explains 37.770% of the total variance and Factor 2 (dangerous environment) explains 14.236% of the total variance (Table 10).
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Figure 3. Scree Plot for the Physical Stressor Attributes



The two-factor solution explains 52.006% of the total variance. The two-factor solution with respective loading scores is presented in Table 11. The reliability scores (Cronbach’s Alpha) for the factors range from 0.506 to 0.737 and indicated adequate internal consistency.


Table 11. Factor Loadings of Physical Stressors Attributes After Varimax Rotation



	Description of Factors and Attributes
	Factor Loading

	Variance Explained




	Factor 1: Poor home/working environment



	The lighting in my office/workplace is not suitable.
	0.764

	37.8%




	My office/workplace is abnormally noisy and crowded.
	0.755

	



	There is a lack of technology used in my work.
	0.746

	



	It sometimes gets too hot or cold in my office/workplace.
	0.678

	



	My home environment is not comfortable.
	0.558

	



	There is an adequate work service.
	–0.456

	



	Factor 2: Dangerous environment



	My job is dangerous.
	0.802

	14.2%




	Home is far from my work and there is often traffic congestion.
	0.532

	




Factor 1: Poor home/working environment

The first factor, poor home/working environment, explains 37.8% of the total variance and contains six attributes. Table 11 shows that the “The lighting in office/workplace is not suitable” attribute has the highest factor loading. This can be traced to the electricity problems in the Gaza Strip. This problem was responsible for stopping work for several hours during the day. The lighting problem was one of the most important consequences of shutting off the electricity. Power generators were used everywhere, but several problems were encountered with their use. This result is in accord with Leung, Skitmore and Chan (2007) and Leung, Zhang and Skitmore (2008) who concluded that the dim lighting in an office was the main source of physical stressors. This problem may be caused by different problems, such as technical and maintenance problems as well as electricity problems. Leung, Chan and Yuen (2010) concluded that insufficient lighting provided unsafe environment. The second important attribute is “My office/workplace is abnormally noisy and crowded”. The small, crowded area and the nature of the Gaza Strip created a normally noisy and stressful environment. The surrounding environment affected the performance of construction professionals in both the office and sites. Power generators, traffic jams, and the large noisy equipment used in construction were responsible for the noisy environment. Many studies support that this attribute was a main source of physical stressors. Leung and Chan (2010), Leung et al. (2005b; 2008), Leung, Sham and Chan (2007) and Leung, Chan and Yu (2008) indicated that a noisy and crowded work place imposed stress on construction professionals in China.

Factor 2: Dangerous environment

The second factor, dangerous environment, explains 14.2% of the total variance and comprises two attributes. The first attribute in this factor is “My job is dangerous”. Insufficient safety equipment, irregular equipment checks and maintenance, unorganised equipment, and insufficient lighting may considered to be the main hazards in construction work. This result is in accord with the results of the studies from Ng, Skitmore and Leung (2005) and Leung, Chan and Yuen (2010). The second attribute is “Home is far from my work and there is often traffic congestion”. This attribute indicated that traffic jams and long travel times accounted for dangerous accidents. The unsuitable, old, and demolished roads increased the chance for such accidents. This outcome is consistent with Leung and Chan (2011), who found that crowded transportation constitutes an important stressor.

Factor Analysis Results of Organisational Stressors

The organisation stressor contains three factors that resulted from the factor analysis (i.e., organisational policies treatment and reward, autonomy, and organisational structure). First, the data suitability was assessed using a measure of sampling adequacy. Table 12 shows the KMO and Bartlett’s Test of Sphericity. For these data, KMO = 0.715, which falls into the region of acceptance (more than 0.5); therefore, the factor analysis was appropriate for these data. Bartlett’s test is highly significant (p-value < 0.001), and, therefore, the factor analysis was appropriate. Using Cronbach’s Alpha, the overall internal reliability of the organisational stressors was 0.592 (0.60). Alpha values of 0.60 or higher are considered acceptable (Malhotra, 1999). This suggests that the question consistently measures what it is designed to measure.


Table 12. KMO and Bartlett’s Test of Organisational Stressors



	KMO Measure of Sampling Adequacy
	
	0.715




	Bartlett’s Test of Sphericity
	Approx. Chi-Square
	1234.483




	
	df
	136




	
	p-value
	< 0.001




	Cronbach’s Alpha
	
	0.592 (0.60)





Table 13 lists the eigenvalues associated with each linear attribute before extraction, after extraction and after rotation.


Table 13. Attribute Transformation Matrix of Organisational Stressors
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Figure 4 shows the scree plot, which left us with three factors, organisational policies, treatment and reward, autonomy and organisational structure, because the regression line was divided into three attributes and then became a nearly straight line. After extraction, Factor 1 (organisational policies, treatment and reward) explains 27.074% of the total variances (11.063%, and 9.481%, for Factor 2 (autonomy) and Factor 3 (organisational structure), respectively), see Table 13.
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Figure 4. Scree Plot of the Organisational Stressors



The three-factor solution was presented in Table 14 with the respective loading scores. The reliability scores (Cronbach’s Alpha) for the factors range from 0.480 to 0.888, indicating adequate internal consistency.


Table 14. Factor Loadings of the Organisational Stressors Attributes after Varimax Rotation Actors Profile of Organisational Stressors Attribute



	Description of Factors and Attributes
	Factor Loading

	Variance Explained




	Factor 1: Organisational policies, treatment and reward



	My company is not interested in my career.
	
0.924


	
27.1%





	My company does not provide adequate support for my work.
	
0.903


	



	My company provides me with suitable career and promotion opportunities.
	
0.886


	



	The financial incentives and allowances provided by my company are generous
	
0.750


	



	I often feel unfair for the organisation treatment.
	–0.724

	



	I find the reward I get is relatively low compared to my effort or the external market.
	–0.547

	



	Factor 2: Autonomy



	I often have to consult other people before making a decision.
	
0.852


	
11.1%





	An overabundance of rules and policies do not allow me the freedom to make my own decisions or use my own ideas.
	
0.802


	



	Factor 3: Organisational structure



	I am working in a politicised environment.
	
0.677


	
9.5%





	I can get feedback from my supervisor on how well I am doing.
	–0.547

	



	The company where I work is a bureaucracy.
	
0.542


	





Factor 1: Organisational policies, treatment and reward

The first factor (organisational policies, treatment and reward) explains 27.1% of the total variance and comprises eight attributes. The “My company is not interested in my career” attribute has the highest factor loading. This indicates that construction professionals often experienced company negligence. The careers and advancement of employees were not considered to be important to the management, increasing the employees’ stress. According to Leung, Chan and Yu (2008), companies did not provide a suitable job, job focus, and promotion opportunities to their employees, which increased their stress. Leung et al. (2005b) found that their respondents did not have many opportunities for upward career movement. The second important attribute in this factor is “My company does not provide adequate support for my work”. This indicated that construction professionals suffered from lack of support by their company. Support means having trustworthy individuals who could provide helpful advice when the employee has problems. Feedback from the supervisor could enhance the performance of the employees. Leung et al. (2005b) stated that construction professionals find it difficult to keep up with the development and new technology in the industry due to a lack of support.

Factor 2: Autonomy

The second factor, autonomy, accounted for 11.1% of the total variance and contains two attributes that indicate the respondents’ degree of autonomy. The majority of the attributes had relatively high factor loadings (≥ 0.802). The first attribute in this factor is “I often have to consult other people before making a decision”. Construction professionals needed to refer matters to upper management, when they can address them adequately. This indicated that they had insufficient authority. This attribute has been strongly supported by Leung and Chan (2010), who that found that this attribute was the first source of autonomy. Additional support for this attribute was found in the Leung, Zhang and Skitmore (2008) and Leung, Skitmore and Chan (2007) studies. The “An overabundance of rules and policies do not allow me the freedom to make my own decisions or use my own ideas” attribute was found to have a strong effect on professionals’ stress. Further agreement came from the Leung and Chan (2010) study that stressed the importance of this attribute in autonomy. Leung et al. (2005b) respondents asserted that new laws and regulations frequently require them to change the way they do things, which increased their stress.

Factor 3: Organisational structure

The third factor, organisational structure, explains 9.5% of the total variance and comprises three attributes. “I am working in a politicised environment” had the highest factor loading among the factor attributes. A politicised environment led to beliefs that conflict with those of the organisation (Leung, Zhang and Skitmore, 2008). Leung, Chan and Yu (2008) found that a politicised environment was the main source of organisational structure stressors. The second attribute in this factor is “I can get feedback from my supervisor on how well I am doing”. Lack of feedback from the supervisor about an individual’s performance led to cumulative mistakes. Leung, Skitmore and Chan (2007), Leung, Zhang and Skitmore (2008) and Leung, Chan and Yuen (2010) found that their respondents suffered from stress due to a lack of feedback from their supervisor on how well they were doing. Furthermore, it is hard to receive information about their job performance.

CONCLUSION

The aim of this paper is to identify, evaluate and discuss the key stressors that lead to stress among construction professionals in the Gaza Strip. Four main stressor groups were identified: personal, task, physical and organisational. The results of this study indicated that personality-home-work conflict were the most prevailing personal stressors that caused stress to Gaza Strip construction professionals. This type of stress was induced because the construction professionals did not give attention to their personal lives in addition to their job. This devotion to work was usually in conflict with their devotion to their family as the social life and culture in the Gaza Strip requires more attention from individuals to their families. Huge job responsibilities also caused stress to the professionals. In addition, lack of team work among professionals caused stress.

Task stressors resulted from quantitative and qualitative work overload. Quantitative overload came from working for long hours with too much work to do, whereas qualitative overload resulted from a wide range of responsibilities. Although previous studies found that work overload, role conflict and ambiguity, and work under-load caused stress, the current study revealed that work overload was identified to be the only task stressor that caused stress. Physical stressors were not recognised to be a source of stress by Gaza Strip construction professionals. The “lighting in the office/workplace is not suitable” attribute had the highest factor loading among the factor attributes. This can be traced to the electricity problems in the Gaza Strip. This problem was responsible for stopping work for several hours during the day. The lighting problem was one of the most important consequences of shutting off the electricity. Insufficient safety equipment, irregular equipment checks and maintenance, unorganised equipment, and insufficient lighting were considered to be the main hazards in construction work.

The current study also showed that organisational stressors were identified by construction professionals in the Gaza Strip. First, the policies, treatment, and rewards were inadequate. This was induced from company negligence towards its employees’ careers and advancement, which increased their stress. Second, a lack of autonomy was reflected by the insufficient authority that was given to the construction professionals. Third, the organisational structure imposed policies and rules that did not allow construction professionals to make decisions or use their own ideas. A politicised environment and lack of feedback from their supervisor were responsible for organisational structure stressors. This study will add value to the existing body of knowledge concerning Palestinian professionals’ perspectives of stressors in the construction industry. Professionals can consider key stressors for managing stress in construction projects.


FUTURE RESEARCH AND RECOMMENDATIONS

The research presented in this paper is considered an initial step to identify the key stressors that lead to stress among construction professionals in the Gaza Strip, Palestine, using a quantitative survey. Therefore, additional qualitative approaches, such as interviews, case studies and focus groups, are required to validate the findings obtained in this study. In addition, future research needs to identify the relevant coping strategies that can address stress on construction projects, which may improve productivity. It would also be interesting to investigate the relationship between cultural values, stressors and performance among construction professionals.

Construction professionals in the Gaza Strip are recommended to use the identified key stressors in this research to manage and minimise their stress. Training sessions on managing and coping with stress are recommended for construction professionals. Such training can assist in reducing the stress factors among professionals and can lead to improved productivity. Construction firms should improve the employees’ working environment to reduce stress. The identified key stressors could be used as a road map for stress elimination, and, hence, improve the performance of construction professionals.
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Abstract: Improper document management (DM) can produce poor and erroneous documents and cause major issues, such as claims and disputes, in construction projects. Adopting a proper documentation management system (DMS) will enable the smooth completion of construction projects to overcome such issues. Quality management systems such as the International Standard Organisation (ISO) standards are designed with generic DM requirements. In developed countries, standard project management procedures and manuals are often used to guide such document requirements. However, construction industries in developing countries are still behind in this regard. Hence, this study aimed to explore the current DM requirements in the Sri Lankan construction industry and the reasons for poor DM and provides suggestions for overcoming these problems. A questionnaire was given to a sample of 30 large construction-contracting organisations operating in Sri Lanka, all of which had ISO certification. The findings revealed 40 DM-related construction activities and their needs and uses by the selected companies. Based on the suggestions given by respondents, this study proposes how to implement these activities and develop an appropriate DMS for the construction industry. This research will offer useful implications for developing countries that use similar standards and encounter similar DM issues.
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INTRODUCTION

Documentation management (DM) enables consistent performance when carrying out processes, regardless of the time, location or person. Many researchers have emphasised the importance of producing adequate documentation in construction (for example, see Carmichael and Murray, 2006; Bjork, 2003; Roozbeh, 1995). Proper documentation of a construction project entails maintaining sufficient records that affect the history of the construction process (Levy, 2002). Document-based information is particularly important in dispute resolution proceedings (Roozbeh, 1995) for helping to avoid or resolve claims (Carmichael and Murray, 2006). In addition, conducting design reviews can reduce project costs and contract modifications (Furry, Hicks and Kirby, 1998). Proper documentation further assists in reaching agreements by defining the facts, roles and responsibilities of the work (Darwish, 2007) and can save time and money and increase the overall productivity of construction activities (Amor and Clift, 2007).

Current practices in construction encounter several problems due to improper or inadequate DM that result in poor documentation. Poor documents may cause a number of negative effects. Alwis (2005) found that errors, omissions and misinterpretations in contract documents are the main reasons for claims and disputes, while Kumaraswamy and Yogeswaran (2003) found that inadequate records are a main cause of delays in processing construction claims. Further, a large proportion of rework and non-conformance costs are due to deficiencies in documentation (Darwish, 2007; Love and Josephson, 2004). The quality and rigour of record keeping vary widely between different organisations. Many organisations have different procedures for keeping records. For many jobs, quality procedures for record keeping are not effectively implemented. Carmichael and Murray (2006) indicated that records are inconsistently kept in multiple forms and in various locations. The International Standard Organisation (ISO) aims to standardise documentation by stipulating various documentation requirements through quality management systems. However, as the forthcoming literature findings establish, there seems to be less understanding of how these requirements should be met by proper DM in the current practice. Hence, this research aims to identify current DM requirements in the Sri Lankan construction industry, with reasons for poor DM and suggestions for overcoming these limitations.

LITERATURE FINDINGS

According to Sutton (1996), documentation management system (DMS) can be defined as the process of overseeing an enterprise’s official business transactions, decision-making records, and transitory documents of importance, which are represented in the document format. Hence, record keeping can be seen as a major part of DMS. The word “document” usually means an information carrier containing written or drawn information for a particular purpose (Matheu, 2005). According to Rezgui et al. (1998), the amount of data flowing through construction projects is exhausting, and it requires volumes of documentation. Proper documentation means ensuring that events are correctly and promptly recorded when important events are about to occur, are happening, or have happened, rather than creating endless reams of paper to fill endless filing cabinets (Levy, 2002). Hence, as Backblom, Bjork and Ruohtula (2003) stated, an effective DMS should reflect the culture of the organisation using it.

There are two types of DMS available, paper-based and IT-based DMSs. Instead of completely replacing a paper-based system, using a combination of an electronic and paper-based system is recommended for most industries (Amor and Clift, 2007). This hybrid system is used in the construction industry, as described by Bjork (2003). As stated by Bjork and Hjelt (2006), documents in the construction sector have not undergone major changes since the middle of the 20th century. However, the technology for producing, managing, duplicating, and distributing such documents has undergone many fundamental changes. Hence, Scott and Assadi (1999) noted that the recent changes in the way in which construction is undertaken clearly need to be recognised, and their impact on record keeping should be acknowledged.

Despite the need for a change in documentation management practices, some researchers have identified key issues in implementing DMS in the constructing industry. Rezgui (2001) explained that the problems encountered when implementing IT-enabled information systems in the construction industry are often due to high costs, particularly for SMEs, which could also be the case in developing countries. Bjork (2006) found that there are issues with user training aspects even in developed countries where electronic DMS are becoming popular in the construction industry, and that these issues could be severe in developing countries. In fact, Zarebidaki, Nikakhtar and Wong (2012) state that it is costly to implement and purchase suitable DMS software and that it is difficult to work with them. Ali (2014) reveals another key issue in which ISO documentation leads to more paper work and end ups filling various forms. At the site level, Scott and Assadi (1999) found two categories of problems, problems with site procedures and problems with site staff and record keeping.

These problems can be overcome by gaining knowledge and understanding of proper DMS. As Backblom, Bjork and Ruohtula (2003) identified, improvements in the efficiency of a construction process will result from creating an awareness of the documentation value. Documentation should not be seen as a burden, but as a reflection of the way things are done (Li and Love, 2000). Staff must be trained because they have limited experience in procedure writing and reports (Li and Love, 2000; Darwish, 2007). The failure of proper documentation not only depends on the knowledge of the staff but also on the facilities given to the staff (Matheu, 2005). Reductions in the level of fees and the limited time made available to carry out the work contribute to this end (Darwish, 2007). Scott and Assadi (1999) suggested several ways to improve problems related to site procedures and staff. For example, better-organised methods with proper guidelines and inspections could be adopted to improve site procedures. These authors further suggested training and educating site staff, not only by giving adequate time but also by employing dedicated staff for record keeping.

Any improvement in documentation quality would lead to corresponding improvements in the construction process (Backblom, Bjork and Ruohtula, 2003; Lamprecht, 1993). Once developers fully understand the important value of documentation process quality, they would ensure that sufficient time and fees are available (Darwish, 2007). Matheu (2005) stated that contractors must be financially accountable for the overall documentation quality. Thus, it is commonly believed that quality assurance is the most preferable method of regulating DM requirements in the construction industry.

Many construction companies in the world are registered with the ISO (International Standards Organisation), and these companies adopt quality management systems (QMS) that comply with ISO standards. The importance of DM in ISO-QMS has been well recognised. In fact, an effective DMS is a basic requirement for any organisation seeking certification with ISO (Anne, 2000; Lamprecht, 1993). Adoption of ISO leads to changes in many areas of record keeping, increasing the number of records kept and leading to a greater consistency between construction parties (Scott and Assadi, 1999). According to Li and Love (2000), ISO directs an organisation to document what they do and then act as they have documented.

Although construction companies in developed countries are ahead because they have access to newer versions, such as ISO 9001:2008, in countries such as in Sri Lanka, ISO 9001:2000 (Senaratne and Jayarathna, 2012) is the most popular QMS used by contracting companies. In ISO 9001:2000, there are five broad categories, of which the first category, the QMS, stipulates documentation requirements. Wealleans (2005) identifies these document requirements using a pyramid analogy. Policy-level documents, such as Quality Manuals, are in the top layer, procedures are in the middle layer, and various forms are considered in the bottom layer.


Although the QMS stipulated by ISO states the importance of proper document treatment, they do not detail how to design and implement a suitable DMS to handle documentation and do not define its associated document processes (Hernad and Gaya, 2013). Hence, the standard is often experienced as being difficult to understand. Its flexibility and generic nature (Henry, 2000; Anne, 2000) have led many companies to create their own quality manuals. Accordingly, in some countries, the construction industry adopts a standard quality manual that corresponds with the quality standards. However, in developing countries, such as Sri Lanka, no formal attempts have been taken to do so (for example, see De Silva and Goonatilake, 2001; Pathirage, 2008), and not attempts have been made to fully understand the documentation requirements. Furthermore, a recent comprehensive literature review into IT-enabled DMS by Al Qady and Kandil (2013) shows that even some developed countries, such as Australia, are behind in IT-based DM implementations, while developing countries, such as Indonesia, are further behind. Hence, this study addresses this research problem by aiming to identify the current DM requirements in the Sri Lankan construction industry and to obtain reasons for poor DM and suggestions for overcoming these issues through a survey in Sri Lanka. The research method used in this study is explained in the next section.

RESEARCH METHOD

Initially, a pilot study was carried out with three industry experts to list the main document management activities by ISO categories of a Sri Lankan construction company while also referring to project management manuals published in other countries.

The survey method was identified as the most appropriate approach for this research and considered the need to obtain more quantitative data and apply the findings to only a country-specific population. Sampling is an important aspect of survey design. Thus, selecting the most appropriate sample was a critical issue for research. In this research, 34 contracting firms who operate within Colombo and its suburbs in Sri Lanka were selected. The specific selection criteria were large contractors with Class 1 grade (based on the national grading scheme), who have ISO 9001:2000 certifications. Hence, it was expected that the selected sample would be representative of large contractors in Sri Lanka. From the 34 contractors selected to distribute the questionnaires, thirty responded, indicating a very high response rate.

The questionnaires contained two main sections in addition to the background information and covering the following information: (1) the document management requirements and the DM activities, together with the extent by which they are met in the current practice and (2) reasons why the requirements are not fully met and suggestions for overcoming these limitations. Each parameter was assigned a score based on a one to five point Likert scale.

After data had been collected, they were analysed using appropriate statistical analyses. In this questionnaire analysis, the Relative Importance Index (RII) was used as a statistical analysis tool. RII is a statistical measure often used in construction research to determine the relative ranking of the factors. In addition, qualitative data were gathered to triangulate the analysed results.
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W = Weight given to each factor by respondents

A = Highest weight

n = Frequency of responses

N = Total number of respondents

Findings of this research are discussed in the subsequent section.

RESEARCH FINDINGS

The questionnaires were completed by a construction professional who was an expert in DMS activities for each company. The 30 respondents included eight project managers, four senior engineers, two civil engineers, six site engineers, eight quantity surveyors and two site representatives. Project managers and quantity surveyors were mainly targeted among these respondents because they conduct most document management activities in the construction industry.

DM Activities in Construction: Need vs Practice

The respondents were given the 40 DM activities related to construction and were asked to identify to what extent documents are needed for each identified activity to comply with ISO standards. To assess this, they were asked to rank the items on a five point Likert scale, with 5 being “strongly agree” to 1 being “strongly disagree”. At the same time, they were questioned to identify to what extent this requirement is currently met (or practiced) by appropriate DM activities. To assess this, the respondents were asked to rank same activities on a five point Likert scale, with 5 being “always” and 1 being “not at all”. The difference showed the gap between current DM practices and the overall requirements. Table 1 illustrates the results with RII values.

When comparing the results, documents related to communication, in particular, “to guide communication (including specimen letters) with client/consultant” (0.94) and “to guide communication with other site personnel/subcontractors” (0.93) were identified by the respondents as most required. Further, documents “to define the job descriptions, responsibilities and authority of key site personnel” (0.93) and “to describe the construction processes” (0.93) were highly required. Documents “to specify training to be provided for site personnel” (0.77) were identified as the least required. In terms of current practice, the need for documents “to describe the construction processes” (0.87) was met at the highest level, whereas the lowest need, at 0.77, was for documents “to specify training to be provided for site personnel”. Therefore, the findings reveal that for some activities documents are highly required and also highly used, including documents “to describe the construction processes”. However, looking at the gap (difference between the need and practice), documents for some activities were significantly required but less used, such as for “managing risks during the construction processes” (ranked 1). Interestingly, the next highest gap, which was ranked 2, was “to specify how to prepare shop drawings”. Overall, these differences show that current DMS practice does not fulfil the DMS requirements of the construction industry. The problems in current practice and possible solutions were queried from the respondents to fill this gap.


Table 1. DM Requirements and Current Usage
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Problems and Solutions for DMS

To achieve this objective, quantitative and qualitative data were collected using closed and open questions in the questionnaire. It was observed that the major problems include a high initial cost to introduce DMS, a lack of trained staff for developing DMS, less interest in filling out forms, and difficulty in implementing documented procedures at the site level. Table 2 offers the RII values.


Table 2. Problems in DMS



	
No.


	Major Problems
	
RII


	
Rank





	
1


	High initial cost to introduce DMS
	
0.55


	
4





	
2


	Lack of trained staff to develop DMS
	
0.75


	
2





	
3


	Less interest in filling forms
	
0.79


	
1





	
4


	Difficult to implement documented procedures at site level
	
0.65


	
3





	
5


	Others
	
0.35


	
5






Less interest in filling forms was ranked 1. In analysing the related qualitative data, the reasons for these gaps mentioned by the respondents included a shortage of staff, delays in receiving project information, incomplete project information or documentation details unknown. Next, the lack of trained staff was identified as a major problem. Respondents mentioned that staff were not familiar with computer-based DMS and were not encouraged to use them by their supervisors. In terms of difficulties at the site level, which were ranked 3, “reluctance to change” and “less awareness” were identified further. For high initial cost, the respondents also noted “less time availability” and “uncertain project outcomes”. The specific problems discussed under others were related to staff and procedures, such as compliance with government regulations, loss of information, poor quality and maintenance issues.

Solutions to the above-identified problems were queried next based on findings from the literature. The results from the respondents are given in Table 3.


Table 3. Solution for the Problems in DMS



	
No.


	Factor
	
RII


	
Rank





	
1


	Suggestion relating to DMS procedures
	
0.75


	
2





	
2


	Suggestion relating to site staff
	
0.72


	
3





	
3


	Creating an awareness of the value of the documentation
	
0.78


	
1





	
4


	Specify a certain amount of money for documentation system
	
0.55


	
4





	
5


	Others
	
0.21


	
5






The results depict the importance of “creating an awareness of the value of the documentation”, which received the highest RII. In addition, suggestions related to DMS procedures and site staff were important. To complement the above results, respondents were asked to detail their solutions using an open-ended question. The results are summarised in Table 4.

As Table 4 indicates, there were several suggestions identified in relation to procedures. Most of the respondents suggested operating DMS in a “mixed” environment of paper and electronic data rather than moving completely to IT-based DMS. Further, they suggested documenting key procedures, which should be linked with others, and using practicable, short and simple methods. Such a system should have mechanisms to obtain feedback from users and be updated periodically. These procedures should follow good practices adopted by experienced staff and guidelines and regulations stipulated by professional bodies and government bodies. Site-based quality plans and regular inspection of site records were other suggestions offered. Additionally, some respondents mentioned a need to practice these standards with a basic productivity improvement system, such as the 5S systems.


Table 4. Solutions from Qualitative Analysis



	Suggestions Relating to Procedures
	Suggestions Relating to Staff
	Creating an Awareness of the Value of Documentation
	Specify a Certain Amount for Documentation System



	Keep DMS in both paper based and IT based forms
	Train and educate staff in IT based DM systems
	Organise company level awareness programmes on DMS
	Should not limit to a specific amount



	Adopt documented procedures that are practical and interconnected
	Motivate staff by giving awards to best document manager
	Provide opportunity for staff to participate in other awareness programmes
	Allocate reasonable cost and time



	Implement a system to get feedback
	Employ a dedicated staff member for DM
	
	Estimate the cost of DM for tendering



	Follow good practices and relevant regulations
	Create documentation coordination roles within project team
	
	



	Have a proper site-based quality plan with regular inspections for quality checks
	
	
	



	Implement 5S principle
	
	
	




There were valuable suggestions mentioned by the respondents in relation to the staff as well. Most of the construction staff in each organisation was not familiar with computer-based DMS. Hence, there was a notable need to train and educate the entire staff in IT-based DMS processes, and this solution was suggested through workshops and seminars organised by national contractor associations. Some even suggested motivating staff by giving awards, such as the best documentation manager. Trained and dedicated staff is important for successful implementation of a DMS system. Thus, the majority suggested employing a dedicated staff member who could oversee document preparation, visible storage and the arrangement of staff according to the size of the project. This could be achieved by creating documentation coordination roles for other project staff.

In terms of creating awareness, organisational-based programmes, such as meetings, arranged workshops, project site visits and awareness programmes, were identified by the respondents. Other educational and awareness programmes conducted by ISO and by national and professional organisations were mentioned by some together, with the need for organisations to provide opportunities to attend these outside programmes. One respondent mentioned that it would be ideal to organise large-scale activities, such as exhibitions, trade fairs and carnivals, monthly in various parts of the country to raise national awareness and promote shared solutions to good construction documentation.

In terms of cost allocation for DMS, most of the respondents’ opinions were not to consider the specific upfront amount for DMS implementation because there would be long-term benefits, which would pay-off the initial high costs. However, to get started, it would be important to allocate a reasonable portion or sum of money and time. It was noted that the cost for the DMS scales according to the project scale, number of staff and places involved. Therefore, this time will be appreciable, e.g. creating one of the BOQ items in the preliminaries section for the DMS or allocating a percentage for DMS while preparing rate breakdowns for BOQ items.

Overall, when comparing these research results with the literature findings, it is noted that the problems identified through the literature review were further confirmed through the survey. It is interesting to see that contractors find “less interest in filling out forms” to be the biggest hurdle, which is consistent with Ali (2014). A “lack of trained staff” becomes the next issue, which is also frequently identified in the literature (for example see, Scott and Assadi, 1999; Bjork, 2006). Surprisingly, the contractors ranked the “high initial cost” after “difficulties at the site level” as a major problem because they believed the high cost would be paid off by the long-term benefits. These suggestions were consistent with the literature findings, mainly of Scott and Assadi (1999) and Backblom, Bjork and Ruohtula (2003). Figure 1 maps all key research findings in a summary form and offers a holistic view.

In the centre of Figure 1, the top 20 DM requirements for construction organisations are listed, as shown in the survey results. It begins from the first priority, which is the need to develop documents for managing risks, and shows the 19 other key DM requirements in the current industry in their priority order. These DM requirements could be addressed by the contractors in developing countries and refer to appropriate sections of the project management procedure manuals published for developed countries. On the left of Figure 1, the problems associated with not meeting these requirements are mapped, and, on the right, the suggestions on how to meet them are mapped. The next section offers conclusions and the key implications of these findings.
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Figure 1. Document Management in Construction Organisation: Needs, Problems, Solution




CONCLUSIONS

The aim of this study was to identify current DM requirements in the Sri Lankan construction industry, including reasons for poor DM and suggestions for overcoming these obstacles. From a pilot study, we identified forty construction activities that needed to be in a DMS system that comply with ISO 9001:2000 quality management standards. To obtain answers, a questionnaire survey was conducted with a sample of 30 large contractors in Sri Lanka who have ISO certification. Using RII values, the overall requirements and usage of documents related to the 40 activities were ascertained.

The findings showed that there is a gap between the requirements and the document usage. This gap was high for areas such as risk management and training. Several major problems were identified, such as less interest in filling forms, lack of trained staff and several difficulties at the site level. In terms of overcoming these problems and addressing the current gap, significant suggestions related to procedures, staff, awareness programmes and allocation of resources were revealed through the survey results.

Overall, the findings of this study showed what documents were lacking for the adoption of ISO quality standards and offers some useful DMS tools for overcoming issues in the current DM practices of contractors (see Figure 1 for the holistic view of the key findings). Identified DM requirements could be addressed by the contractors in developing countries, also referring to appropriate sections of the project management procedures manuals published for developed countries. A proper DMS that suits current industry needs would be beneficial, as highlighted in this paper, and would help to overcome several issues that are currently encountered due to poor DM systems. More research in other developing countries would help to generalise these findings to a larger population. Further research can be undertaken for consultants’ document practices and in case studies of new DMS implementations.
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Abstract: Major building construction projects are important to the economic development of urban areas. However, such projects have negative impacts on their surroundings, particularly on traffic. This paper presents a framework for mitigating the traffic impacts of building construction projects in urban areas. The proposed framework consists of two stages: identification of the logistical construction requirements and development of an impact mitigation plan to control the negative effects of construction traffic on the road network and the surrounding community. The adopted methodology includes (1) a review of the available construction traffic management plans for twenty large building projects worldwide, (2) site visits to seven large building construction projects in urban areas and (3) multidisciplinary focus group sessions to extract knowledge and synthesise the proposed framework for managing the traffic impacts of building construction projects. The suggested framework provides systematic guidance for construction planners and site managers in developing a traffic management and impact mitigation plan for building construction projects. This framework could also help construction planners and site managers to better plan and manage construction activities to minimise the impact on the surrounding roads and minimise unnecessary delays by organising timely movement of resources to and from the construction site.

Keywords: Building construction, Project planning, Construction site, Impact mitigation, Traffic impact

INTRODUCTION

Construction activities in urban environments often have negative impacts on the communities surrounding the construction site, such as delays, negative environmental impacts, congested traffic conditions, safety hazards, and economic losses (Fuertes et al., 2013; Gangolells et al., 2011; Ahn et al., 2010; Gilchrist and Allouche, 2005; Chen, Li and Hong, 2004; Shen and Tam, 2002). These adverse impacts include (1) delays and traffic congestion caused by the additional traffic volume of construction traffic, (2) loss of parking spaces, (3) additional traffic conflict points at construction access and egress gates and (4) safety hazards associated with moving heavy equipment and oversized loads. Although avoiding those impacts may not be practical or even possible, they must be mitigated for the proposed construction project to earn an acceptable rating both environmentally and socially. Mitigating the impacts of construction projects on traffic conditions in urban areas is a major issue for construction managers, city officials and other regulatory bodies. The statutory requirements of many cities require that these authorities bear responsibility for mitigating the impacts and that provision for enforcing this responsibility be embodied in construction contracts so that the owners and engineering supervisory staff on construction sites can be held accountable.

In addition to being a legal requirement, proper management of construction traffic provides a number of advantages to construction companies, including (1) improved efficiency of construction operations by minimising unexpected delays in the movement of materials and equipment to and from the construction site, (2) improved company public image and public relations with the surrounding community by minimising the nuisance factor for residents and businesses in the neighbourhood and (3) minimised potential for accidents (i.e., enhanced safety) for workers as well as for local pedestrian traffic and road users.

A review of the literature related to traffic management and building construction reveals that there are two categories of reported research: (1) traffic impact assessment studies (Fang, Wenyu and Hui, 2009; Chen and Du, 2009; Hokao and Mohamed, 1999) and (2) studies on management of the impact of construction operations on traffic conditions (González and Echaveguren, 2012; Lee, 2009; Edara and Cottrell, 2007; Yu and Lo, 2005). However, construction traffic management (CTM) studies are different from traffic impact assessment (TIA) studies in the following ways: (1) TIA attempts to estimate the impacts of construction site activities on the surrounding road network after completion of construction (i.e., the operational phase), while CTM addresses the traffic problems generated by the building project during construction, (2) TIA forecasts the number of trips that will be generated as a result of operating the completed facility, while CTM estimates the number of trips that will be generated based on the scope of the construction work and the construction schedule, (3) CTM addresses traffic that includes a large percentage of heavy vehicles and oversized loads, which creates more risks for road users and (4) CTM personnel can proactively manage traffic patterns by construction staging, limiting the movement of materials and equipment to off-peak hours, restricting parking, using buses and establishing collection points for construction workers away from congested areas. The second category of reported research has received a great deal of attention from researchers, who have analysed the impact of construction operations on traffic conditions. However, almost all these efforts were limited to highway construction and maintenance operations (i.e., work zones), with little to no attention given to the impacts of building construction operations on traffic conditions.

Building construction operations significantly impact traffic, which is aggravated by the growing trend towards building skyscrapers and high-rise buildings in city cores, perhaps to create landmarks or to cope with the ever-rising cost and shortage of land in prime locations. Building skyscrapers and high-rises requires massive amounts of materials and involves large numbers of workers. For example, the Burj Khalifa in Dubai, which is the tallest man-made structure in the world, required 330,000 cubic meters of concrete, 39,000 tons of steel reinforcement, and 22 million man-hours to build (http://www.burjkhalifa.ae).

The objective of this paper is to propose a framework for managing the traffic impacts of construction projects. The proposed framework can be used at the planning stage of a project to prepare a construction traffic management plan (CTMP). This framework can also help site managers to better plan and more effectively direct construction activities for minimal impact on traffic conditions by organising the movement of materials and equipment to and from the site in a timely fashion. To the best of our knowledge, this is the first study to address the mitigation of the traffic impacts of building construction projects. In this paper, we present our research methodology, the objectives of CTM, the contractual and legal enforcement of CTM responsibilities, and our proposed framework for developing a CTMP, which consists of two major stages: (1) identifying the logistical requirements of a construction project and (2) developing a plan to mitigate the traffic impacts of construction on road users and on local residents and businesses.

METHODOLOGY

The research methodology that we adopted to develop the proposed framework consists of three phases: In Phase I, we reviewed the available CTMPs for twenty large building construction projects worldwide. In Phase II, we visited a number of large building construction sites in urban areas: three projects in Abu Dhabi and four in Dubai. In Phase III, we took a knowledge engineering approach and held three multidisciplinary focus group sessions involving construction project managers, construction planners, traffic engineers from municipality and police traffic departments, and engineering consultants with construction monitoring responsibilities. The following sections provide a brief description of the conducted site visits and the organised focus groups.

Site Visits

This phase is intended to provide a better understanding of the traffic impacts of building construction projects, the different perceptions of project stakeholders on these impacts, and the areas of concern that should be addressed in the CTMP. We visited seven construction sites in May 2013. The seven selected construction sites were all large building construction projects located in central business districts in Dubai and Abu Dhabi. This project type was selected because the impact of construction activities on traffic conditions around such projects is obvious and significant. As such, it is possible to identify challenges and areas of concern that should be addressed in the mitigation plan. The management of each site was contacted in advance for an appointment and to obtain the necessary approvals for the planned visit. Prior to each site visit, a car tour was performed on the roads surrounding the site. Each site visit began with a meeting with the construction project manager, followed by a meeting with the safety supervisor/manager and a meeting with the consultant in charge of the construction phase monitoring. After the three meetings, the safety supervisor accompanied us on a walking tour within the site boundaries followed by a walking tour around the site. After performing the site visits, the themes to be discussed in the focus group sessions were identified and assembled in categories, as shown in Figure 1. Additionally, the visits provided us with a better understanding of the problem to ensure that the focus group sessions will address all the necessary elements of the CTMP.
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Figure 1. Focus Group Discussion Themes



Focus Groups

Focus groups can provide insight on different views and on the dynamics of the interaction within a group context. Although focus groups are used extensively in social sciences and marketing research, they are not commonly used in construction management research (Ereiba, Glass and Thorpe, 2004). Experience has shown that the use of the focus group technique in engineering management is fruitful and provides a way to rapidly collect the views of stakeholders and integrate them into a plausible theory (Brits and Plessis, 2007; Ereiba, Glass and Thorpe, 2004; Gillen et al., 2004). Three focus groups were conducted in the city of Abu Dhabi in November 2013. The first author served as the facilitator for the three sessions. Each session included six to eight professionals and lasted for approximately two hours.

Each session began by introducing the focus group participants to create a thoughtful, accommodating atmosphere. Afterwards, the ground rules for the session were presented to participants as follows: (1) each participant was assured of complete confidentiality, as the outcome of the research does not include any names or affiliations, (2) all the participants were urged to share their point of view, as there are no right or wrong answers but only differing points of view, (3) each participant was told he does not need to agree with the others, but he must listen respectfully as others share their views and (4) the session was videotaped to ensure the accurate recording of all the comments.

The first session of the conducted focus groups was used as a forum for brainstorming and generating ideas, with participants discussing different angles of a problem. The agenda for the first session started with a brief introduction by the facilitator about the scope of the focus group and the difference between construction traffic management, traffic impact assessment studies and the research that studies the impact of highway work zones on traffic conditions. The introduction was followed by a short presentation outlining the conducted site visits. The presentation offered the members stimulus material to invite comments and questions to open the discussion. During the course of the discussions, participants were presented with a set of predetermined open-ended questions designed to yield powerful information. Examples of the open questions raised in the first session include the following: What are the main impacts of urban building construction projects on traffic conditions? How can the traffic impacts of building construction projects be minimised? What are the characteristics of projects that have the greatest impact on traffic conditions?

All the sessions were video recorded in addition to notes being recorded during the session. The recordings of the conducted sessions were watched after drafting the outcome of the session to ensure that all the raised issues and viewpoints were documented properly. Table 1 shows excerpts from the participants’ responses to one of the questions in the first session. The facilitator concluded each session by providing a summary of the discussed issues, and participants were asked to comment on the summary and provide amendments or corrections. Finally, the participants were asked to suggest questions to be incorporated into subsequent focus group sessions. Session 2 of the focus group was similar to session 1; however, the questions posed were more specific and refined based on the responses obtained in the first session.

Note-based analysis was used to synthesise the factors that should be considered in preparing the CTMP. In addition to the notes recorded in the first two sessions, the videotapes of the sessions were reviewed again to glean more information and to verify the notes taken during the sessions. The second step in the analysis was identifying substantive parts in the discussion related to the research objectives, as well as any new topics or issues, and to classify these issues under common headings. The analysis revealed that the management of traffic impacts can be divided into two stages: identifying the impact of the construction project on traffic conditions and developing a plan to mitigate the identified impacts. The traffic impacts of building construction projects is not a controversial issue, as all participants agreed in general that such impacts should be mitigated. However, the participants differed in their perceptions regarding the extent to which construction projects should be allowed to affect traffic conditions. Such differences were expected and reflect the professional responsibilities of the participants and their priorities. The noted difference suggests a trade-off between site interests and road users’ interests in managing the impacts of construction operations on traffic conditions. A draft framework for construction traffic management was synthesised and presented to the attendees of the third session. The proposed framework was then modified based on the feedback we received from the participants.


Table 1. Excerpts from the Responses to a Question in the First Session of the Focus Groups



	Question: How can the traffic impacts of building construction projects be minimised?



	
Member 1

“Drivers are to obey all road rules both on public roads and within the construction compound. This applies to construction trucks as well as personal vehicles.”

“Use of an on-site concrete batching plant will reduce the number of trucks accessing the site and on the local road network.”

“The nature of some construction projects limit, to a great extent, the effectiveness of efforts to minimise traffic impacts. Some projects are located on small land lots in fully developed areas with neighbouring buildings on three sides, which makes it very difficult to mitigate the traffic impacts of the project.”

“Ensure construction vehicles queue and unload within the construction compound only.”


	
Member 2

“Construction access and egress gates should be designed to allow trucks to enter and leave the site in a forward direction to eliminate reversing vehicles movements.”

“Stockpile materials on site so that construction can continue without delivery vehicles constantly accessing the site.”

“Encouraging carpooling can reduce the demand for car parking spaces.”

“It is important to provide alternative parking arrangements for site staff and workforce if the construction site cannot accommodate the parking needs. The use of public parking spaces, especially in commercial areas, should be avoided entirely, as it creates negative feelings about the whole project among the surrounding community.”





	
Member 3

“Designers can have a role in mitigating traffic impacts by encouraging the recycling of materials in projects that involve the demolition of existing structures.”

“The CTMP should be regarded as a live document, reviewed at regular intervals and, where necessary, amended to reflect changes in the construction schedule or changes in the scope of work.”

“It is important that delivery trucks comply with using the designated haul route and enter the site using the designated entry and exit gates.”

“Provide a central designated point of contact for community and resident comments for the duration and hours of work.”

“The site truck movements can be evenly distributed over the day.”


	
Member 4

“The peak of staff vehicles entering and leaving the site should be arranged so that it does not coincide with the peak traffic hours in the adjacent roads.”

“Maintain all traffic control devices and other works provided for traffic control during the whole construction phase of work. Some contractors (projects) maintain such devices at the early stages of the project to obtain the necessary permits, then overlook the need to make the necessary maintenance during the construction.”

“All existing parking restrictions (No Stopping/No Parking) on the surrounding roads shall be maintained and respected.”

“Schedule major deliveries during night time hours when it is possible to do so.”





	
Member 5

“Traffic impacts can be added as a constraint when construction schedules are developed to avoid the overlap of activities that have large impacts on traffic conditions.”

“Vehicle wash-down facilities should be provided, especially in the excavation phase of the project, and any material deposited on local roads should be removed within a reasonable time.”

“Coordinate deliveries to the site so that there are not two deliveries at one time to avoid construction vehicle bunching.”

“The vehicular traffic movements at each of the site entry or exit gates for traffic need to be controlled by a qualified flagman to ensure that no potential traffic safety conflicts occur between the site truck traffic and pedestrians on the adjacent footpath or road users.”

“The hours of operation for the construction site can be chosen to ensure that the site traffic movements are being generated mainly outside the normal commuter peak traffic periods.”


	
Member 6

“There should be no deliveries or access to the site during the times of peak traffic hours or school traffic zones within the times of 7:30 am to 8:45 am and between 2:30 pm and 3:30 pm.”

“Oftentimes, there is a cumulative traffic impact of construction operations from several construction projects in the precinct. The developed plan must take into consideration the cumulative impacts of known construction activity in the area.”

“The capacity of the local roads should be maintained.”

“Have a plan to manage unplanned major incidents on the road network: provide a senior construction representative on-site to liaise with the traffic authorities and emergency service agencies; provide support to emergency services, including traffic control in the vicinity of the incident.”






The focus group sessions were held in three stages to allow the researchers to assess the extent to which saturation has been reached. The outcomes revealed that three sessions were sufficient for the problem under consideration because an increasing occurrence of repetition was observed in the successive sessions, particularly in the last one. Therefore, conducting more sessions would have no additional interpretive worth.

OBJECTIVES OF CONSTRUCTION TRAFFIC MANAGEMENT

Construction traffic management in building construction projects has three main objectives: (1) to organise the transport and delivery of construction materials, plant and equipment to the construction site and the removal of surplus items and waste materials from the site, minimising and controlling the project’s impact on road users, neighbours, the surrounding community, and the environment, (2) to organise the movement of the construction workforce onto and off of the site on a daily basis, minimising the impact on the available parking spaces on the roads around the site, minimising the impact on traffic volumes and congestion, and encouraging the use of public transportation and (3) to control construction vehicle movements on the site, maintaining both construction worker safety and road user safety by minimising the interaction, wherever possible, between road user traffic and construction worker traffic and by segregating pedestrian routes and vehicle routes.

CTM AS A CONTRACTUAL AND LEGAL REQUIREMENT

Construction traffic management is a contractual and legal obligation of contractors, whose responsibilities for mitigating the impacts of construction traffic and the transportation of construction equipment and materials to and from the site are normally specified in the contract documents and enforced by ordinance or by government and municipal legislative authorities. The International Federation of Consulting Engineers (FIDIC) conditions for construction contracts, which are used worldwide, embody such responsibilities in several clauses. For example, sub-clause 4.15 (Access Route) in the FIDIC Redbook (FIDIC, 1999) states, “The Contractor shall use reasonable efforts to prevent any road or bridge from being damaged by the Contractor’s traffic or by the Contractor’s Personnel. These efforts shall include the proper use of appropriate vehicles and routes”. It further states, “The Contractor shall provide all necessary signs or directions along access routes, and shall obtain any permission which may be required from the relevant authorities for his use of routes, signs and directions” (FIDIC, 1999).

Sub-clause 4.14 of the FIDIC Red Book (Avoidance of Interference) states, “The Contractor shall not interfere unnecessarily or improperly with…the access to and use and occupation of all roads and footpaths, irrespective of whether they are public or in the possession of the Employer or of others” (FIDIC, 1999).

The requirements of the Environment Agency in Abu Dhabi (EAD, 2010) are another example of CTM responsibilities. The EAD requires residential and commercial development projects to submit a Construction Environmental Management Plan (CEMP), which addresses traffic issues, for approval prior to the scheduled start of construction. No construction activity can begin on the site before a No Objection Certificate (NOC) has been obtained from the EAD. When the NOC is due for renewal (required on an annual basis), a revised CEMP should be submitted if new mitigation measures were adopted or impacts occurred over the last year. EAD (2010) states, “The Traffic Impacts section should provide a description of the traffic impacts produced from the construction activities. This information should include, but not be limited to, the following: A description of the potential impacts to traffic from construction related activities, including those from the closing of streets and those from increased vehicle usage for construction equipment, supplies, and disposal activities”.

Many cities around the world have similar requirements. For example, the Melbourne City Council requires developers and builders to submit a construction management plan (CMP), which takes into account all the relevant aspects of demolition or construction. The CMP must address in detail traffic management related to the construction site and the adjoining community (Melbourne City Council, 2005). The Construction Management Plan Guidelines issued by Melbourne City Council in 2005 state, “The Traffic Management Plan (TMP) should cover all vehicle, pedestrian and cyclist access around the site, and all other roads where the impact of the construction work will be felt”. These guidelines also state, “The traffic management of the site needs to be managed throughout the activity period, and periodic reports should be submitted to Council demonstrating that the site is operating in accordance with the approved plan. Sites that do not provide periodic reports will be more frequently audited” (Melbourne City Council, 2005).

IDENTIFYING THE LOGISTICAL REQUIREMENTS OF CONSTRUCTION

A CTMP needs to address two logistical issues: (1) transportation, by road, of the plant, materials and equipment needed for the work onto the site and the removal of construction waste from the site to licensed disposal facilities and (2) the movement of a large number of workers, especially at peak times, onto and off of the site on a daily basis with minimum impact on the neighbourhood, especially on the available car parking spaces. The proposed procedure for identifying these two logistical requirements is presented below.

Construction Materials and Equipment Logistics


	Identify the construction materials that will be delivered to the site (e.g., concrete, reinforcing bars, crushed stone, bricks, etc.). This information can be easily obtained from the bill of materials and the development plan for the project.

	Identify the equipment to be delivered to the site (e.g., chillers, boilers, generators, high voltage switchgear, pumps, etc.). This information can be obtained in a similar manner to that step 1.

	Identify the materials to be removed from the site (e.g., non-reusable demolition materials, excavated soils, and general waste that will not be useful in the completed project). This information can be obtained based on the site clearing and excavation requirements documentation and site surveys.

	Identify any need to accommodate oversized loads. This requires consulting the lists of materials and equipment examined in the preceding three steps. Oversized loads have special transportation requirements, and their movement must be coordinated with traffic authorities in advance to ensure their safe transport.

	Identify the locations of potential sources of materials and equipment needed for the work and of licensed facilities for waste disposal. Information on these locations should be readily available because the contractors need to consider location in the cost of construction in the bidding stage of the project.

	Develop a construction materials traffic profile based on (i) the detailed schedule developed for the work (i.e., the scheduled start date and finish date for each major component of the work, such as site excavation, building the superstructure, etc.) and (ii) the estimated quantities of materials involved in each construction activity. Figure 2 provides a sample construction site traffic profile. The construction materials traffic profile will also be affected by other factors such as the availability of storage spaces at the construction site, the procurement schedule and material management policy, delivery arrangements with suppliers, the geographic location of suppliers and the dynamic needs of the construction site.

	Identify the main construction traffic patterns outlined in the construction site traffic profile.
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Figure 2. Identifying Logistical Construction Requirements



Construction Personnel Logistics


	Develop a construction manpower histogram for the project based on (i) the detailed schedule for the project and the timelines for significant project components and (ii) the amount of work involved in completing each of these components. It is important to determine the labour requirements for each construction activity. This information should also be readily available because it provides the basis for scheduling resources and building resource histograms for all the trades involved in the project. Figure 2 provides a sample construction manpower histogram.

	Estimate the number of site office personnel, and add them to the construction manpower histogram. Site office personnel includes (i) on-site project management, (ii) site management, (iii) engineering support and (iv) the owner’s staff.

	Identify the essential characteristics of the labour resources in a workforce profile. In building construction projects, the peak in the labour resources needed per day occurs in the second half of the project because this is when the finishing activities are performed, which are typically the most labour intensive.

	Estimate the total number of parking spaces that will be required throughout the project’s duration. In many projects, as construction proceeds, the number of available parking spaces required changes, as the new parking spaces for the newly constructed facility become available and can be used by construction personnel. The number of available parking spaces should take into account the spaces that will be needed for site security personnel, site visitors and vendor representatives. The parking spaces available for workers can be obtained by subtracting the number of allocated spaces from the total number of parking spaces available.


The information generated at this stage will provide the necessary input to develop the second stage, which involves the preparation of a traffic impact mitigation plan that should meet the logistical requirements identified and include practical measures to minimise the construction impacts on the surrounding facilities and road users.

TRAFFIC IMPACT MITIGATION PLAN

The proposed methodology for preparing a traffic impact mitigation plan consists of the following major steps, as shown in Figure 3:
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Figure 3. Developing a Traffic Impact Mitigation Plan




	Study the boundaries of the construction site to identify any constraints to site access and egress. The study should include adjacent properties, gates, and restricted adjacent roads.

	Conduct a survey of the road network surrounding the construction site on foot. The purpose of this survey is to obtain sufficient detail on the network, including load restrictions, height restrictions, road widths, parking availability, and their effects on current traffic flows, to make an informed decision on the selection of appropriate routes for construction traffic associated with the project.

	Obtain and analyse patterns of traffic volumes using the road network near the site. The data needed should be available from municipal traffic departments, as traffic counts are conducted periodically to manage traffic. Traffic counts should include (i) traffic volumes and classification counts on major streets and (ii) peak hour counts at intersections.

	Evaluate the impact of any projected increase in traffic volume due to construction activities in terms of congestion and change in circulation patterns based on the identified logistical construction requirements and the existing traffic patterns.

	Determine the proposed construction traffic routes. This step involves (i) proposing routes for the transport of materials and equipment to and from the construction site, (ii) identifying the necessary modifications to the traffic regulations on these routes and (iii) determining alternative routes for the special case of high or oversized loads. The selected route should be suitable for the size and number of construction vehicles, in terms of their capacity, geometry, and height. The selected routes should also avoid residential side streets. Typical modifications to traffic regulations on the proposed traffic routes may include revoking some restrictions currently in place on these routes for the duration of the project or repealing metered parking along some road sections for the duration of the construction work (in this case, double yellow lines are needed on both sides of the road). For selected routes, planners should consider whether there are other ongoing developments in the local area or along the route. The approved construction traffic routes should be communicated to subcontractors, delivery companies, and suppliers through written briefings and site plans highlighting those routes.

	Determine the main access and egress points for the construction site throughout the project duration, along with scheduled changes in these access and egress points, if applicable. These points need to be shown on the construction site layout (i.e., site setup) drawings. This step should minimise the points of conflict between construction traffic and existing traffic to limit the possibility of traffic accidents and disruptions to road users. Based on the traffic study, a gate may be chosen as a construction entrance and should therefore be used for construction site access only. A gate can be designated as an egress site only. The designated entrances and the roads around them need to be kept clear of dirt and debris from site operations by a wheel wash unit and road sweeper. Site layout plans should show all points of access, where materials, skips, and equipment will be stored and how vehicles will access the site. Pedestrian access to the site should also be shown on the site layout, which should include the properties surrounding the site. A construction egress point should be selected to enable construction vehicles to turn around on the site to exit in a forward direction. In the selection of access points, planners should designate a place where delivery vehicles can wait to load or unload if they cannot access the site.

	Prepare a plan for car parking for the construction site based on the parking needs and parking spaces available. The plan should include strategies for dealing with a shortage of spaces and avoid the use of public parking spaces to minimise the impact on the areas surrounding the construction site, especially in commercial and residential areas. Parking and traffic controls around building sites must be respected. Adequate provisions need to be made for contractor/worker vehicles in a manner that minimises disruption to the surrounding area.

	Make the necessary arrangements for coordinating and controlling delivery vehicles once specific provisions have been made to minimise congestion. Examples of these arrangements include (i) providing set times for the arrival of deliveries, (ii) sending delivery instructions to all the suppliers and contractors, (iii) assigning trained site staff to assist when delivery vehicles are accessing the site or parking on the highway adjacent to the site, (iv) assigning a flagman to ensure the safe passage of pedestrians and vehicular traffic in the street when vehicles are being unloaded and (v) providing practical measures to ensure that construction vehicles do not wait or stack up on public roads if a large number of delivery vehicles is expected. This requires that an appropriate location be assigned (i.e., vehicle holding procedures) outside of the congested area for waiting, providing for suppliers to call the site manager before their vehicle arrives at the site and to wait outside of the congested area if the loading area is unavailable. Restrictions applying to suppliers should be communicated to them before they undertake the journey to the site.

	Select the required traffic control devices that should be installed and used throughout the construction period. These include (i) road signage to be erected in the vicinity of all the entrances and junctions to satisfy the requirements of the regulatory authority (i.e., departments of transportation or municipalities) specifications and (ii) traffic monitoring and guiding of motorists outside of the site boundaries. This step involves deciding what signs will be required and where they should be placed before work begins on the project as well as before work begins for each stage of the project, e.g., warning signs on and around the site. Full-time traffic control (a flag person) may be needed, along with the required signage, on the main egress point of the construction site to direct construction traffic off of the site and onto the road and to prevent the development of a traffic jam on the road.

	Identify the measures needed to protect pedestrian routes around the construction site from the construction work. If it is anticipated that this work will involve disruption or use of a public highway during the construction period, protective measures should be taken for those using walkways, especially vulnerable users, such as wheelchair users, the elderly, people with walking difficulties, young children, people with prams or strollers, the blind and partially sighted, etc. A secure hoarding will generally be required at the site entrance with a lockable access. Any work above the ground floor level may require a covered walkway adjacent to the site. Appropriate ramping must be used if cables, hoses, etc. are run across the walkway. The adjoining public highway must be kept clear and free of obstructions. Lighting and signage should be used on temporary structures and hoardings.

	Prepare a plan for communication with local residents and businesses surrounding the construction site. Effective communication with local stakeholders is essential to minimise the inconvenience to the surrounding community caused by the construction as well as to ensure the safety of drivers and pedestrians in the vicinity of the site. The plan should include measures to (i) advise those affected well in advance of any special transport issues, such as wide loads, that will affect traffic flows in the area, (ii) respond to the inputs and reservations of local community members regarding construction traffic and (iii) disseminate information regarding the construction schedule. The plan should specify methods for advising the general public of the impending changes, such as fixed signage; radio, newspaper, and leaflet announcements, and community liaison meetings, and the ways in which information will be communicated in a timely fashion. The communication plan should also assign responsibility for addressing any concerns, comments, and complaints from local residents and businesses to an appropriate representative. Generally, this will be the project manager, site manager, owner or the owner’s agent.

	Assign responsibility for developing and implementing a detailed CTMP. The contractor is generally required to develop a detailed plan for the construction work and to designate an individual to supervise and manage the implementation of this plan. The consultant should, in conjunction with the contractor, review the implementation and effectiveness of the plan on a regular basis. Any changes, modifications or adjustments deemed necessary as a result of these reviews should be implemented.


DISCUSSION

The proposed framework is intended to provide guidance for construction planners in the essential management of the traffic impacts of building construction projects. Construction planners need to understand the challenges involved in managing traffic impacts caused by the dynamic nature of both the construction site and the traffic conditions in the surrounding road network. Unforeseen circumstances, such as accidents, weather conditions or events in the neighbourhood, could affect the expected traffic conditions. These uncertainties need to be considered in the plan. Alternative traffic routes for deliveries need to be identified in case unexpected changes in the planned traffic routes require changing the delivery route. The recent development in mobile applications for real-time traffic information is expected to provide valuable information about traffic conditions before making delivery trips. These challenges suggest that the developed traffic mitigation plan should be a live document that should be frequently updated to reflect the dynamics of the construction site as well as the road network surrounding the site.

Further research is required to quantify the trade-off between planning an efficient construction activity schedule and the need to mitigate construction impacts on the traffic conditions around the construction site. Allowing construction traffic movements to and from a construction site considering only the needs of the construction can cause severe traffic snarls and even create safety risks to road users when deliveries of construction materials and equipment are allowed during normal business hours, especially at peak periods when traffic densities are high. However, restricting construction traffic movements to out-of-hours deliveries may adversely affect the project schedule and cause noise pollution from trucks moving past nearby residential areas. Applying the proposed framework to several case studies in future studies is also needed to evaluate its effectiveness in mitigating the traffic impacts of building projects.

CONCLUSION

The negative impacts of major building construction projects on traffic conditions are frequently the centre of controversy and can lead to unnecessary delays, lost productivity, added project costs, and bad public relations with the surrounding communities. The general disturbance and annoyance associated with construction projects need to be mitigated by construction planners and site managers. This paper has presented a framework for managing the traffic impacts of building construction projects in urban areas. The framework consists of two phases: identifying the logistical traffic requirements and developing an impact mitigation plan to control potentially negative impacts on the surrounding community and road users. The proposed framework was developed based on (1) a review of existing construction traffic management plans for twenty large building projects worldwide, (2) site visits to seven large building construction projects in urban areas and (3) multidisciplinary focus group sessions held to extract knowledge from professionals associated with managing the traffic impacts of building construction projects. This framework contains practical strategies for managing traffic impacts and should be useful to construction planners and site managers in satisfying contractual and regulatory requirements for traffic impact mitigation and in preventing unnecessary delays due to construction activities.

Proper planning for mitigating the traffic impacts of construction operations is a proactive approach, which is better than the existing reactive approach in many construction sites where spontaneous measures are taken to mitigate traffic impacts in response to community complaints or traffic congestion. The absence of reported research on the traffic impacts of building construction operations has led to a lack of awareness of these impacts among construction planners. The proposed framework is expected to encourage the development of CTMPs even if they are not enforced by municipal jurisdictions. The framework is also expected to improve the current practice in which a CTMP is required and enforced by authorities. The development of systematic guidelines for preparing the CTMP provides a checklist to ensure the inclusion of all the elements that should be considered in developing the plan.
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Abstract: The construction industry is not well understood. There is no common definition, and there are even arguments about whether it is an industry or a sector that comprises many industries. The contribution of the construction industry to economic growth and long-term national development is widely acknowledged, highlighting its importance, particularly to developing countries. For the benefit of these countries, it is important to investigate the nature, essential characteristics and particular requirements of the construction industry and to use them to develop programmes for its improvement. A research programme that started in 1974 and is still continuing is discussed. The subjects studied in the research programme have included the nature of the construction industry, its importance in development, its needs and its development. Elements of the process of construction industry development that have been studied include ways and means of improving the performance of construction firms, focusing on contractors and technology development. The findings from these early studies influenced the formulation of policies and legislation for establishing construction industry development agencies in a number of countries. Other aspects of the construction industry that are studied in the research programme include the parameters of performance in the industry, such as productivity and environmental performance. An information technology framework for construction was also developed. As the world entered the information age, the implications for the industry were also studied. Finally, the concepts of leadership, ethics and transparency and their importance on construction projects and in the construction industry were also studied. The focus here is on industry development and its application to the delivery of housing. It is suggested that effective methods should be found to reduce the tendency to duplicate studies and to effectively build on relevant findings over time. A research agenda is proposed.

Keywords: Industry development, Technology development, Environmental performance, Leadership

INTRODUCTION

Construction Industry and Its Development

The literature shows that the construction industry is an important sector of the economy and plays a key role in national social and economic development (Turin, 1973; Ofori, 1990; 2012a; Hillebrandt, 2000; Lopes, 2011). The construction industry has peculiar features that need to be understood if it is to be able to perform effectively and efficiently. The author’s research programme has been motivated by a desire to make a contribution to both knowledge and practice (in providing the basis for policy formulation and implementation by governments and companies).


Research Aim and Objectives

The aim is to present a research programme on key aspects of the construction industry, with special reference to the developing countries, that started in 1974 and is still continuing. The focus is on the development of national construction industries to enable them to meet the huge backlog of needs and demand and in light of the peculiar challenges of their operating environments and the resources available to them, to enhance their performance for the benefit of their clients, users and society.

The objectives are:


	to outline the topics studied in the particular segment of the research programme and the relationships among them,

	to consider the milestones and influencing factors in that part of the programme,

	to discuss the main findings from the studies and their theoretical and practical implications,

	to propose measures to be taken to build sustainability, continuity and organic development in the research on construction in developing countries and

	to suggest a research agenda.


The research programme started in 1974 with an undergraduate dissertation. The main subjects of the programme have included: construction industry development, industry performance, strategic management, international construction and leadership. The focus in this study is on industry development. Works on housing are used to demonstrate the application to practical issues in the lives of beneficiaries.

THE RESEARCH PROGRAMME

The Origins

The undergraduate dissertation in 1974 studied the ways and means of ensuring effective communication with small contractors on construction projects in Ghana. During internships, the author found that most of the contracting companies were led by persons with no education in construction. Thus, the “good practice” contract documentation and procedures were largely ineffective, if not inapplicable. The questionnaire-based field study of the leaders and members of the main contractors association confirmed this. It was proposed that the extensive standard specifications that mostly remained unused should be replaced with some notes of key points on drawings.

The author’s interest and research skills in construction industry development were honed during a master’s programme. The philosophy of strategic consideration of the construction industry was pioneered at the Bartlett School of University College London. The late Professor Duccio Turin (1926 to 1976) was the leader of the research. Turin’s (1980) inaugural lecture in 1966 was a seminal piece entitled What Do We Mean by Building? Groak (1992) took up the theme and later summarised it in his book The Idea of Building. These ideas formed the basis of the academic ethos of the school and formed the author’s academic make up. Such strategic, macro-level consideration of construction was in sharp contrast to what other researchers were concerned with – issues at the project level with a focus on tactical matters and tools.

Turin (1973) led studies on the role of the construction industry in national development. The main study covered all countries with a population of at least one million people and used data published by the United Nations and other international organisations. The studies established relationships between construction and the economy that are still being discussed, re-tested and sometimes confirmed today. The relationships included the contribution of value added in construction to the total gross domestic product, the rate of change of this contribution as the economy develops, the proportion of capital formation in construction to the total and the contribution of employment in construction to total employment. Subsequently, the then Building Economics Research Unit (BERU) of the University College Environmental Research Group (UCERG), which included Dr Patricia Hillebrandt (Economics of the Construction Industry, the first book on the subject) undertook many studies on the role of the construction industry in economic development and on the improvement of the industries of developing countries for the World Bank and the UK government.

In a doctoral thesis (Ofori, 1981), the intention was to develop ideas that would be implemented at the broad policy level of the construction industry in Ghana. A review of the state-of-the-art of development economics was followed by an examination of the role of the construction industry in that process. Works on industry development were reviewed and, together with a field study in Ghana, led to the formulation of a comprehensive programme for the development of Ghana’s construction industry. It was suggested (and justified) that the proposed programme could be taken to be a template for developing countries. The main argument was that while country specificity is a key watchword in policy formulation and implementation in industry development, the framework could be adapted to suit any context.

Construction Industry Development

Forgotten Developments was a title chosen by the editor of Building magazine, a weekly UK trade publication, which published the first paper drawn from the thesis. The title reflected the neglect or ignorance of the need for improving the capacity, capability and performance of the construction industries in developing countries to equip and enable them to play their due role in the long-term progress of the countries.

In the first paper in a refereed journal, Ofori (1984) argued that the problems facing many developing countries at that time posed economic and social problems to their construction industries that existing concepts on their improvement did not consider. After reviewing the current operating environments of the industries in developing countries and the corresponding responses of their participants, Ofori argued that the industries should be “rescued” and enabled to help in the ongoing adjustment of national economies and to develop the capability and resilience to adapt to future changes. Emphasis was put on the role of the industries to help themselves because whereas suggestions for action to develop the construction industry were usually addressed to governments, the authorities cannot be expected to shield construction from problems confronting the whole economy. These ideas were further reinforced by Ofori (1985b) later in broader proposals for improving the performance of the construction industries in developing countries through effective and systematic management. Citing the experiences of Tanzania and Singapore, Ofori stressed the importance of the formation of a central agency for managing construction industry development. Ofori (1993a) uses the case of Singapore to establish the efficacy of this suggestion.

Ofori (1985a) noted that studies on the construction industries in Africa had, for three decades, advised the countries to reduce their reliance on imported materials and to develop and use local materials. The paper took stock of the national construction materials programme of Ghana since 1950 and drew out lessons that might be learned from it. The main issues highlighted were the factors that are usually forgotten in materials programmes such as socio-cultural and historical factors that hinder the adoption of the materials. These include the non-availability of skills to place the materials, the high cost and poor quality of the materials produced and the lack of effective distribution that have frustrated the development, production, propagation and utilisation of local materials in Ghana. The study infers and crystallises some principles from Ghana’s experience for wider application in other developing countries.

Ofori (1988a) noted that the absence of accurate and detailed information on the construction industries in developing countries constitutes an obstacle to the assessment of their strengths and weaknesses to provide a basis for developing programmes for their improvement. The paper considered a scheme for the collection, processing and storage of construction information on a national basis. The proposed central database includes data on enterprises, data on projects and information on construction resources and building stock. Including performance data such as those on safety, cost and quality would also be useful. Establishing such a central database would not be easy, but it was suggested that countries that are able to set one up should do so.

Ofori (1988b) considered that the experience of Singapore in progressing from a typical developing country to a newly industrialising economy in less than one generation would provide the opportunity to test the hypotheses on the relationship between the construction industry and the economy in the course of national socio-economic development. Based on Singapore’s development in the period of 1960–1986, the issues considered included the part construction played in the development process and the resulting structural changes that occurred within the industry, government’s use of investment in construction to influence the direction of the economy and to facilitate efforts to improve the industry and government’s attempts to manage the development of the local construction industry. Singapore’s experience was found to confirm the hypotheses of Turin (1973), Strassman (1970) and others on the role of construction in national socio-economic development.

Ofori (1989a) based conclusions on the consideration that a construction industry is necessarily heterogeneous in many respects and reviewed the ways in which construction activities in developing countries are categorised and the merits and weaknesses of each approach. Considering Turin’s (1973) matrix for the construction industry, Ofori proposed a matrix that identifies different sectors of the industry, each with its own determinants of demand and operating constraints. The structure comprises (1) international, (2) conventional – large, (3) conventional – medium or small, (4) self-help, (5) monetary – traditional and (6) subsistence. The relationships among these segments were discussed, and it was suggested that attempts should be made in each country to develop a national matrix. The importance and the potential role of the informal structure and community action were stressed.

Ofori (1991) noted that contractor development schemes are key components of programmes for developing the construction industries of poorer countries. He reviewed such schemes and found that while their results have differed, the overall picture is not positive. Ofori considered the features of small and medium-sized construction firms, focusing on countries in sub-Saharan Africa and Southeast Asia, and identified the ingredients of success. Ofori suggested that the programmes should be country-specific and be based on context-responsive objectives that are achievable and have specific targets, with implementation programmes that should be continually monitored.

Ofori (1994a) later applied the business management technique of strategic planning to propose a plan for developing the construction industry in Singapore. In the conceptual framework, the industry is usually analysed from four perspectives: as a production sector that meets national needs, as a creator of fixed capital and infrastructure, as a bona-fide sector of the economy (two roles that lead to national economic growth) and “construction considered separately”, with the view towards improving its performance. A review of previous programmes in Singapore and projection of future trends led to a conclusion that there is need for action. At the same time, the following features of Singapore’s experience were highlighted: realistic long-term planning for the nation based on specific scenarios, long-term planning of the national economy, medium-term planning for industries including construction, central direction of industry development and efforts to improve the industry’s factor and demand conditions with incentive schemes and project opportunities. Ofori suggested that the industry development programme should aim to “utilise positively all the construction-related ‘resources’ available in the country” (p. 229).

Ofori (1993b) reviews the state of “knowledge concerning the improvement of the construction industries of developing countries” (p. 175) (which he referred to as “construction industry development”). He noted that work on the area was approximately a generation old. There was some progress in its initial stages, and some of the recommendations were adopted in some developing countries. However, the results had been disappointing, and the industries of the countries continued to face severe problems. Moreover, interest in the field had waned. Ofori (1993b) discussed possible reasons for this lack of progress and suggested that there should be changes in approach. He proposed topics for appropriate research and suggested the formation of a global organisation dedicated to the promotion, coordination and dissemination of works on the area.

Subsequently, Ofori (1994b) discussed the state of affairs in the efforts to achieve progress in construction industry development. He considered broad aims and areas of research and action, the impetus behind these, solutions offered and actions taken. The results have not been impressive, and the industry’s performance continued to be unsatisfactory. Ofori developed the following inferences: (1) the policies adopted are wrong, as they are based on incorrect diagnoses and recommendations, (2) while being correct in principle, the policies are inappropriate, considering the nature and operating environment of the construction industries, (3) the policies adopted are correct but are not competently implemented, (4) the policies are not implemented and (5) the policies adopted are correct and are properly implemented but will take time to show results as construction industry development is a long-term task. Ofori examines these inferences and noted that (1) and (2) are correct and that (3), (4) and (5) are also correct with respect to certain aspects of construction. He suggested a fresh perspective in all aspects and that a long-term strategy for construction industry development be developed to guide action at many different levels that should be synchronised, continuously coordinated and continually monitored.

Ofori (1994c) considered the role of technology transfer in enhancing the level of technology in the construction industries in developing countries. He undertakes a fundamental review of the nature of technology and its development. Ofori outlined the differences between construction and other sectors of the economy in this regard and considered the results of efforts in various countries, focusing on Singapore. He found that a country-specific approach to a sound overall policy that should be planned and continually monitored is required, technology transfer should be part of (not the whole of) the technology development programme, technologies to be transferred should be selected with regard to their potential for supporting and promoting technological self-reliance and appropriateness to recipients’ needs, the buyer’s ability to absorb, adapt, master and integrate the transferred technology into its existing systems, improve upon it and use it to upgrade other technologies is key, the choice of the transfer mode is crucial and the complexity of the technology should be matched with the background of target recipients and training provided if necessary. These ideas were used to propose possible courses of action in using technology transfer to improve the construction industries of developing countries. The proposal is further discussed by Ofori (1994d) considering the need for appropriate policy for construction technology development.

The works considered various vehicles through which construction technology develops. Ofori, Teo and Leong (2001) discussed the effectiveness of joint ventures in the transfer of construction technology in Singapore from foreign contractors to their local counterparts. They found that the latter have benefited from such technology transfer, although the presence of foreign contractors had attracted adverse comments from local practitioners. They suggest that more publicity should be given to successful foreign-local joint ventures, highlighting success factors, possible dangers to avoid and appropriate conflict-resolution mechanisms. To ensure the technological upgrading of the entire industry, local firms that benefit from such transfer should be encouraged and supported to diffuse the upgrades among other local contractors.

Ofori, Hindle and Hugo (1996) at the start of the new political dispensation in South Africa, suggested that the construction industry in that country, which had an illustrious past in completing many complex construction projects, would face different tasks from its previous workload in terms of volume, variety and location. The present strengths and weaknesses of the industry were discussed, the nature of the projects it would undertake in future examined, and a strategic plan for preparing the industry to meet its future challenges outlined. The headings covered in this plan included (1) institution building – formation of a construction industry board and a housing board, (2) human resource and entrepreneurship development, (3) procurement and enterprise development – procurement procedures, stabilising construction, construction export and competition at home, (4) technologies and research and development (R&D) and (5) community participation including innovative use of linkages among parts of the industry such as the combination of the established formal construction industry and entrepreneurs and informal production units within the communities.

Ofori (2000) commented on a paper by Raftery et al. (1998) on developments in the construction industries in Asia that had implications for the development of the industries. Ofori suggested that several other issues that were relevant to the developing countries had not been considered by Raftery et al. (1998). Thus, Ofori (2000) discussed construction industry development, technology transfer, joint ventures, and the impact of policy reform during that period on the industries in the developing countries in the light of globalisation. He argued that the potential of globalisation to enhance the performance of the construction industries of developing countries should be explored. Ofori suggested that it would be important to institute policies that would offer benefits to both local and foreign firms and that there should be further studies on corporate development through technology transfer.

The relationships between the construction industry and the economy as a nation develops that were established by Strassman (1970) and Turin (1973) have been tested by various authors (see Lopes, 2011). However, some authors argue that the basis of such studies is untenable, as they rely on international cross-sectional data rather than longitudinal data (considering one country at a time). The development of China over a relatively short period provided data that would avoid such a flaw. While there had been considerable economic progress in China, there are significant differences among the provinces. Han and Ofori (2001) examined the geographical distribution of construction in the provinces of China and the relationship between construction and regional economic growth during the period of 1990–1998. They also studied the types of projects, ownership patterns, and levels of technology used. A brief review of the economic growth theories was followed by a discussion of the concepts on the role of construction in development and the construction industry development in China. The regionalisation approach adopted in China was briefly outlined before the data on construction were analysed on a provincial basis. China’s experience supported the growth theories that stress the importance of capital accumulation. The construction industry appeared to be a motor of development in some provinces, but “the intensity of the driving force and the consequences of applying it in development programmes are much more dynamic than Turin originally assumed” (p. 203). The regional variations showed that, in large countries, it might not be appropriate to have uniform strategies for the entire construction industry and that there is a need for further understanding of the role of the industry on the economy at the regional level.

Ofori and Han (2003) extended the study on China using data from 1990 to 2000. They noted that the results reinforce the findings of Han and Ofori (2001) and noted that the findings support some of the earlier hypotheses. Most importantly, they showed that construction can be the engine for economic growth. Ofori and Han (2003) suggested that the study be repeated in another ten years, using the longer series of data that would then be available.

Ofori and Han (2001) considered the factors that have been important in the development of the construction industry in Singapore. The questionnaire-based study of local and foreign contractors, clients and consultants yielded four groups of factors (in order of importance): the contractors’ role, government’s and institutions’ help, practitioners’ help and financial support from outside the industry and clients’ help. The government’s initiatives that ranked at the top were efforts made to improve the operating environment, help given by public clients and incentive schemes. Much vision is needed to monitor and fine-tune such support. Ranked surprisingly low were the role of foreign contractors (despite the Moavenzadeh and Hagopian [1984] model on firm growth through technology transfer), support from contractors’ associations, despite such institutions’ vision and support from outside the industry. Ofori and Han suggested that local construction firms should do more to help themselves and to take advantage of the country’s accumulated industrial, commercial and financial expertise. Ofori and Han (2000) had earlier analysed the paths taken by construction firms in Singapore to grow.

Ofori (2007a) provided a review of the state of knowledge of construction in developing countries in the editorial of a special issue of Construction Management and Economics on that subject. The editorial highlighted the critical need for improving the performance of the construction industries of developing countries and noted that researchers in the field have a duty to contribute to efforts to lift over a billion people from poverty, illiteracy, high infant mortality and other manifestations of poor socio-economic development. He noted the urgency for the action but regretted that the pace of research on industries in developing countries had “slowed to almost a halt” (p. 2). The ongoing work does not follow the previous body of knowledge, and the field lacks a deep and solid foundation, as many of the recent works are not profound. New issues that should attract the attention of researchers were suggested, including globalisation, public-private partnerships, global consensus on the need to fight poverty, sustainable development, threats of pandemics and greater cultural sensitivity. Researchers in the area were called upon to ensure that the field does not become marginalised. To this end, the following actions were suggested: (1) formulation of definitions of key terms on construction in the context of developing countries, (2) development of frameworks for analysis, (3) development of continuity in the research on key subjects in the area, (4) coordinated international research on selected topics and (5) a championing effort that brings research and implementation together.

Ofori (2011) discussed the role of construction in the efforts by countries to attain the targets of the Millennium Development Goals (MDGs) by 2015. Arguably the most significant contribution in that work was the suggestion of indicators of good performance on construction projects in developing countries. These indicators were later related in Ofori (2013) to the development of affordable housing, with the suggestion that such projects should be undertaken and completed:


	At lowest capital and life-cycle costs to enable end purchasers to attain value for money. In the case of public provision of housing, effective cost would enable a greater number of units to be provided from the available, usually limited budget. On time to reduce the time that beneficiaries of public housing and potential purchasers of private housing have to wait for their housing units that they need to safeguard their health and/or enhance the quality of their lives.

	To the highest level of quality to enhance the durability and longevity of the completed items for the benefit of the occupants. This would minimise maintenance and repair costs and optimise the utility from the housing unit and hence its contribution to the capital assets of the nation. It also maintains its investment potential and its security over a long period.

	With focus on the health of the workers and residents in the environs of the projects to safeguard the health of the occupants when construction takes place in building other facilities in the vicinity of the housing units.

	With attention to the safety of the workers on the construction site, neighbouring residents, passers-by and the occupants and users of the building. The adoption and implementation of measures to realise these objectives would enhance the wellbeing of the workers and the quality of life of the occupants and users of the building.

	With attention to the preservation and safeguarding of the environment. The considerations in this regard include the conservation of resources (including land, water and energy), reduction of all forms of pollution, reduction of wastage levels and management of the waste that is produced. The adoption of resource-efficient and clean construction methods will reduce costs, increase productivity and relieve the pressure on available land for cultivation.

	With due consideration of employment generation, exploiting the full potential of construction projects to create jobs by selecting appropriate procurement policies and construction technologies. Housing projects can be used to create green and decent jobs.

	To the satisfaction of the client investing directly in the project, respecting the culture and personal or business desires and aspirations of the individual or corporate client and contributing to the competitiveness of the client’s firm.

	To the satisfaction of the end purchasers and subsequent occupants (of private housing units) and beneficiaries (in the case of public housing). The end purchasers and beneficiaries should play a role in the key decision-making activities during the design and construction periods of the project.


Revaluing construction and construction in the 21st century

As Singapore approached the new millennium, it launched strategic reviews of the main sectors of its economy. These reports, with titles given the suffix “21”, typically considered the current capabilities, future challenges and opportunities of the relevant sector, formulated a vision, highlighted a series of desired outcomes, and outlined strategic thrusts under which recommendations were set with targets in terms of outputs and dates. Ofori, Ling and Dulaimi (2004) and Dulaimi, Ling and Ofori (2004) reported on a study undertaken on the report of the Construction 21 (C21) Report, produced by a government-appointed C21 Steering Committee (1999). Dulaimi, Ling and Ofori (2004) presented the industry’s view of the findings and recommendations in the C21 Report. They considered these areas of construction activities: professional standards, skill levels, buildability, construction safety and internationalisation. They found that the industry clearly supported the C21 recommendations. The industry had greatest preferences for a driving force of the desire to provide an improved service to the customer and, most importantly, developing the business environment in which market forces would demand the desired changes and improvements. In such an environment, safety and buildability would become business priorities for firms without the need for regulations.

Ofori, Ling and Dulaimi (2004) outlined the motivators and enablers of action that the study found in the industry and drew lessons from such a strategic approach to industry development for the developing countries.

Dulaimi et al. (2002) draws from the same study as Ofori (2002) and refers to the C21 study as having “criticised the performance of the construction industry in Singapore and identified fragmentation and segregation of design and construction activities as the main barrier to improved investment and development” (p. 237). The authors focused on how the industry can be motivated and enabled to achieve greater levels of integration and higher volumes of R&D and innovation. The main factor underlying the findings is the need for the creation of business and market conditions that demand further integration and greater innovation to meet customer expectations and demands. Moreover, the industry should do more to help itself.

Singapore is one of the countries that have sought to derive benefit from the application of information and communication technology (ICT). In the late 1980s, the government formulated national policies and strategies, and these were followed by sector-level strategies and programmes. As the so-called “knowledge-age” or “information age” and the “knowledge-based economy” approached, the country formulated plans for preparing the construction industry to exploit the opportunities and address the challenges to improve its work practices and procedures and thereby enhance its performance and cost competitiveness. The objectives of Ofori (2002) were to consider the nature of the knowledge-based economy, to review the strategies for developing a knowledge-based economy for Singapore: to consider the implications of the knowledge-based economy for the construction industry in Singapore, to review current initiatives for preparing Singapore’s construction industry for the knowledge-based economy and to propose further necessary action. The focus was on the development of the workforce, training and professionalism as highlighted in the C21 Report. Ofori suggested that construction firms should emphasise learning among their employees and formulate corporate policies for human resource development and ICT implementation. A more effective partnership between government and industry is needed to implement the transition to a competitive, knowledge-based construction industry.

Ofori (2003) asked, “What challenges does the knowledge-based economy pose to the construction industry? How can Singapore develop its construction industry to meet the demands?”. He discussed efforts made to prepare the industry for such an economy, after the publication of the C21 report, focusing on practice improvement, integration of the construction processes and export of services. He suggested that apart from the proposals in the C21 report, a range of other aspects require attention, including corporate development, business networks and procurement arrangements. Moreover, the industry should be more involved in the implementation of the change initiatives.

The International Council for Research and Innovation in Building and Construction (CIB) undertook a major exercise to revalue the construction industry in light of changes in society and the expectations of clients and society. The study had three objectives: generating better understanding of how constructed assets add value to their clients and users, developing a more effective capture of the value generated through the project life cycle in terms of profits and learning and, as a result of these two “revaluations”, a revaluation of the image of the industry. The contribution to this exercise (Ofori, 2006) was used to discuss the importance of the construction industries to the developing countries and to develop a research agenda for strategies and actions to improve the performance of the industries. The agenda sought to encourage more research on the industries and to guide the work in appropriate directions to fill gaps, reinforce existing knowledge, and move the field forward.

Applications

Human resource development

Labour subcontracting is an important labour-use strategy in the construction industry in most countries, including some of the developing ones, such as Malaysia. In some cases, such a large proportion of the work is subcontracted that the management of the subcontractors and their workers (skilled, semi-skilled and unskilled) becomes an important performance determinant for the project. This is the case in Singapore, as the main contractors have taken advantage of the convenience, economy and flexibility that subcontracting offers them in their employment practices. Debrah and Ofori (1997) discussed the merits and disadvantages of the construction labour subcontracting system in Singapore from the perspectives of the contractors, the subcontractors and the workers. They suggested that the Japanese model of subcontracting offers lessons for Singapore but would require modifications and adaptations before its application.

Extending the discussion in Debrah and Ofori (1997), Ofori and Debrah (1998) relate the concepts of labour market flexibility in the human resource management literature (where workers are segmented into those in the core and those in the periphery in response to changes and uncertainties in product markets, together with increasing competition) to the construction industry in Singapore. They found that the conditions for the increased use of peripheral workers (owing to a critical shortage of workers) in the industry were different from those considered to be underlying the quest for flexibility in industrialised countries at that time (economic recession, legal restrictions on union action, and global competition). They also found that the practice has many adverse effects despite the benefits derived by the firms. The construction industry in Singapore does not use labour subcontracting as a short-term solution to create a buffer of peripheral workers, but it has been the traditional basis of the industry.

Debrah and Ofori (2001a) examined the links between construction labour subcontracting involving mainly foreign workers and job safety in Singapore. It had often been argued that the high accident rates in the industry in Singapore were due to labour subcontracting as well as the use of foreign workers who form the bulk of the site workforce. The findings indicate that, under C21, Singapore was about to adopt comprehensive policies to enhance site safety with more stringent requirements and demanding targets that could be a model for developing countries. The researchers suggested that a concerted effort should be made involving government, clients, designers, contractors, subcontractors and the workers. There should be more emphasis on positive reinforcement and promotion of safety consciousness at all levels.

Using an established model formulated from the concept of the Developmental State and points to the dominant role of the state in determining, planning for and providing the skills considered to be necessary, Debrah and Ofori (2001b) examine the links between skill formation and productivity improvement in Singapore’s construction industry. They noted how government has used skills formation to enhance competitiveness and show that in Singapore, government’s role is not monolithic: different roles have been adopted for various sectors. They used the construction industry in Singapore to make these arguments, suggesting that new ideas of skills formation in the industry are required that rely less on the one-dimensional focus on the number of skilled workers and more on building up the quality of skills.

The development of human resources is crucial for developing countries as human capabilities can make the difference in the performance of the construction industry of any country. However, there is insufficient attention to this topic. The study reported in Debrah and Ofori (2005a; 2005b) considered the post-graduation training of engineering graduates in Tanzania as a consultancy assignment undertaken for the National Construction Council (NCC), funded by the Commonwealth Secretariat. Debrah and Ofori (2005b) found that there was no systematic, integrated industry-wide training of construction professionals in the country: rather, there was an array of fragmented, episodic ad hoc “programmes”. The main constraint was lack of sustainable funding. They proposed an industry-specific training levy but warned against the possible influence of the other constraints of lack of political will, bureaucracy and corruption.

Leadership

Ofori and Toor (2012) considered leadership to be the missing ingredient in the recipe for industry development, owing to the nature of these countries, construction industries and their operating environments. The features of the construction industry, process and project make leadership even more essential. The industry includes many stakeholders with often conflicting objectives. The projects are expensive, technically demanding and take a long time to complete: the project teams are large and diverse. The process is long and involves many discrete and interrelated tasks. In developing countries, given the influence of construction products on long-term socio-economic development, poor performance on projects can have severe implications for the nation and its citizens. Thus, effective leadership is critical in construction.

Ofori and Toor (2012) addressed the following questions: What is leadership? How important is it in construction? How relevant is leadership to construction in developing countries? How has research on leadership developed over the years? What is the current status of research on leadership in construction? How can the situation be improved, especially with respect to the leadership needs of developing countries? What are the relevant issues to study in the field of leadership in construction in developing countries? The subject of leadership was then related to construction industry development. After establishing a relevance of the former for the latter, the relationship between the two was discussed. An agenda for research on leadership in construction in the context of the developing countries was presented. Ofori and Toor (2012) also argued that authentic leadership was the most suitable for these countries and this particular purpose. Table 1 from that study considers the components of construction industry development and the relevance and merits of leadership in realising each of them. Ofori and Toor (2012) concluded that it is important to develop authentic leaders and followers to set the vision for improving the performance of the construction industry by enhancing its capacity and capability in the context of each country concerned. These leaders and followers would tackle the task of realising this vision with heart, tenacity, a sense of hope, and self-transcendence.


Table 1. Leadership and Components of Construction Industry Development



	Component
	Potential of Leadership Necessary Action
	Leadership Tasks



	Technology development
	Appropriate research and development to develop locally suitable technologies and foster innovation, transfer and diffusion of technology
	Strategy formulation (including identification of need), monitoring, feedback and review



	Corporate development
	Fostering the continuous growth and prosperity of contracting and consulting firms in the construction industry, formulating and implementing programmes for developing construction enterprises
	Effective corporate leadership, including strategy formulation and implementation, continuous business development, formulation and implementation of national policies, monitoring and feedback



	Institution building
	Building of professional institutions and trade associations, creating umbrellas of these entities to provide a common voice for the construction industry and establishment of a dedicated industry development agency
	Leading the institutions to be a force for progress, engendering ethics and professionalism, strategy and policy formulation for and collective championing of, industry development



	Materials development
	Development of appropriate materials and components with regard to economic, environmental, social and technical sustainability
	Similar to, and to be coordinated with, technology development



	Human resource development
	Visionary identification of human resource needs in relevant areas and expertise levels and coordination of programmes to realise the requirements
	Effective coordination of the involvement of government, industry and academic institutions, engendering a spirit of excellence



	Documentation, procedures and practices
	Formulation of appropriate contract documentation with fair and equitable terms, adoption of procedures based on good practice rather than history
	Collective leadership to develop appropriate documents and procedures for mutual benefit



	Operating environment
	Development of a conducive operating environment for the construction industry that facilitates the performance of firms and individuals, fosters corporate growth and enables the construction industry to play its role in national development
	Collective leadership to influence the development of a facilitating environment including education of other sectors about the construction industry and its needs




Toor, Ogunlana and Ofori (2012) consider these questions: What does leadership mean where the construction industries in the developing countries are concerned? How important is leadership to these industries? If construction is important in that context, then what should be done about it? The researchers suggested that leadership could be the missing ingredient that accounts for the failure to make progress in industry development. To this end, efforts should be made to develop leaders in these countries to enable them to lead at the corporate, project and industry levels.

Housing

One of the applications of the studies on industry development was the resolution of the housing problems facing developing countries. Ofori (1989b) considered the success factors of Singapore’s housing programme that had enabled the country to effectively break the back of its housing problem by the 1980s and offered proposals for developing countries. Among these was the presence of a central executive housing agency, which was highlighted by Ofori (1989c). This paper used the experience of Ghana since the 1950s and suggested that the absence of a broad-based and well-staffed national housing agency accounts in large measure for the lack of successful efforts to provide satisfactory housing for the people. Such an agency should be executive in nature, able to tailor programmes to meet the needs of specific targets of the population, predict, assess and react to changes in its operating environment, have access to relevant resources and be able to set rental levels and selling prices.


Field and Ofori (1989) considered the role of the state in housing, using Singapore’s experience since 1960. They noted that state provision is only one of a range of viable options for housing and that Singapore is unique in terms of size and population growth. They highlighted elements of success worth emulating despite this uniqueness: firm government commitment; attention paid to housing in overall economic management, a well-organised planning system, a strong and effective implementation agency, appropriate policies firmly enforced and, especially, sound resource management and development of construction firms.

Ofori (2007b) noted that housing is a basic human need and that most governments are committed to ensuring that all of their citizens have decent standards of housing. There are gaps between needs and provisions in almost all countries; the shortfall is greatest in developing nations. Whereas the adverse effect of construction activity on the world’s environment has been highlighted in the literature, large volumes of resources will be required if these housing gaps are to be filled. There will also be other environmental impacts from such levels of building activity. Ofori (2007b) asked, “How can all humans be provided with satisfactory housing units with minimal impact on the physical environment?”. He discussed developments in sustainable construction, focusing on housing and concentrating on the role of the client. He reviewed national policies on housing and the practices of larger clients of housing developments in Singapore and inferred impacts for other countries. He suggested that further education of the client is necessary. Moreover, there is the potential for end purchasers to be similarly educated to form them as a market force for change.

Reports for United Nations agencies

The present author played an active role in the Construction Management Programme for Africa, which was formulated and administered by the International Labour Organisation (ILO) and originally led by Professor John Andrews of the UCERG. This provided the author with the opportunity to study aspects of the construction industries of a number of countries. An example is Ofori (1980), who discussed the construction industry in Ghana.

The author was engaged as a consultant to undertake a series of studies for the then United Nations Centre for Human Settlements (UNHabitat): two may be highlighted. The first major study (1992) was on technology development in human settlements in general, and in the construction industry in particular. The study considered the nature of technology; the process of technology development, including R&D and innovation, technology transfer and proposals for developing technology in human settlements. This study was one of the earliest works to cover environmental issues in construction. The report later led to the development of papers such as Ofori (1994c; 1994d). The second study (UNCHS, 1996) was on the development of small contractors that covered entrepreneurship, the nature, features and needs of small- and medium-scale enterprises around the world, examples of programmes for small contractor development around the world and a template of a programme for the development of small contractors. Papers that flowed from this work included Ofori (1991).

In one of the few works on foreign construction workers that are available, Ofori (1997) analysed data on such workers in Singapore as one of a number of studies undertaken for the International Labour Office. The coverage included government policies on foreign workers, employers’ recruitment, deployment and management practices and data on numbers, skills distribution, wages and working conditions. Many countries around the world, including all of those in the Middle East as well as Malaysia and Singapore, rely on foreign workers. There are many subjects worth studying in relation to the implications for the development of the industries themselves, including productivity, cost, competitiveness and the welfare of the workers.

Contribution to academic community and society

The author was the founding coordinator of the CIB Task Group 29 (TG29) in construction in developing countries. One of the accomplishments of the group under his leadership was the series of definitions it formulated. For example, TG29 (1998) defined construction industry development as follows:


Construction industry development is a deliberate and managed process to improve the capacity and effectiveness of the construction industry to meet the national economic demand for building and civil engineering products and to support sustained national economic and social development objectives.

Construction industry development promotes (1) increased value for money to industry clients as well as environmental responsibility in the delivery process, (2) the viability and competitiveness of domestic construction enterprises and (3) optimisation of the role of all participants and stakeholders through process, technological, and institutional enhancement and through appropriate human resource development.



This definition has been referred to and used by some governments, such as that of South Africa (in the formulation of the enabling legislation for the Construction Industry Development Board [CIDB]).

Ofori (2012b) discussed work on transparency in construction. Studies show that corruption and mismanagement are responsible for the loss of between 10% and 30% of the investments in construction projects made by governments. Ofori (2012b) considered the pernicious and corrosive nature of corruption in construction and its causes. The efforts being made at various levels around the world were outlined, including laws such as the Bribery Act in the UK and the Sarbanes-Oxley Act in the United States. At the international level, there are initiatives such as the United Nations Global Compact. At the national level, countries have set up anti-corruption and fair-trading organisations. At the industry level, professional institutions have their codes of practice, and corporations have their codes. The Construction Transparency Initiative (CoST) was discussed in detail. CoST was launched in 2008 and is a multi-stakeholder initiative with the simple concept that disclosing key information on public projects at relevant stages would reduce corruption and mismanagement on projects. CoST was piloted in eight countries: Ethiopia, Guatemala, Malawi, the Philippines, Tanzania, United Kingdom, Vietnam and Zambia. The institutional arrangement is that a multi-stakeholder group (MSG) comprising representatives of government, private sector (industry) and civil society is formed. The MSG is based in a host organisation that appoints a national coordinator. The international secretariat, based in the UK, provides technical assistance when necessary. The procedure is that the information is disclosed by the procuring entities. This information is subjected to scrutiny and review by an independent “assurance team” that highlights issues of concern that it finds. The report of the assurance team is published by the MSG, and the relevant authorities can take action if necessary. CoST has made a significant impact, including tangible cost savings on projects where malpractice was found early, changes in procedures and institutional redesign.

CONCLUSION

The findings of the research programme have been translated into regulations, policies and initiatives for industry development in some countries. The programme has led to a higher doctorate degree and an academy fellowship and has spawned a CIB working commission (W107 on construction in developing countries, formed in 1997). The work has enabled the researcher to be a consultant and adviser to many governments.

One might ask, “Was the sequence of research projects deliberate?”. For the author’s own papers, the sequence of research subjects was specifically chosen. However, this was not the case for other papers such as those by the author’s graduate students and those involving collaboration with others. Another question would be, “What have been the enablers?”. The enablers have included (1) supportive professors – these were John Andrews and Patricia Hillebrandt, (2) opportunities to work for international agencies, especially International Labour Office and United Nations Human Settlements Programme (UNHSP), (3) research ethos and overall atmosphere at the National University of Singapore (NUS) and some good collaborators and graduate students. A final question would be, “What have been the constraints?”. The difficulties and barriers have been (1) consideration by some people, including some prominent researchers, in the author’s earlier years, that macro-level studies are not worth doing, (2) the lower level of value attached to qualitative studies by some researchers, (3) insufficient interest in, and less regard for, works on developing countries and (4) difficulty in attracting funding for research projects and in funding graduate students by scholarships.

A final question is “What advice does the author have for new researchers on construction in developing countries?”. First, they should seek quality and novelty in their work rather than pursuing high numbers of papers. Second, they should look for the long-term impact of their work or should design their programmes accordingly. Finally, they should aim for some of their works to be seminal papers (at least one in every 20 papers).

The research agenda and final conclusion is a poem…


If any item of construction: a factory, an office block, a house, a school, a hospital, a road, a bridge, an airport, a canal, a water and power distribution system is such a basic requirement for national development

Every country needs to have the capacity and capability

That will enable it to create, operate, maintain and improve over time

The constructed items of a wide range of types that it needs.

The construction industry is what provides this capability

Its capacity and performance do not happen by accident or by right but by planning, design and management

Strategies, policies and programmes must be translated into regulations, initiatives and incentives

Administrative and enforcement agencies should be replaced by executive entities

In creating its products, delivering its services, the industry must aim to make the investment most worthwhile by giving it greatest value over the long term

It should minimise long-term costs, enhance long-term affordability for all clients (government or private sector) and users (businesses, families or individuals)

Quality, durability, environment, safety and health should be watchwords

Others watchwords: Beyond legal compliance, client and user satisfaction, cultural sensitivity, and community acceptance

The construction industry must be at its best to deliver national, business, family and individual aspirations

Government, industry, civil society must do their part

Researchers, students have a major role to develop the basis for decision making

To build up the required databases, to apply the best methods, to make considered, practical, sound suggestions.
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