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ABSTRACT 
Abandoned construction is one of the problems that faced by company and organization that involved in a construction project. This issue has badly affected the development in the cities and may cause social and community problems. This is a concern that may hinder the steps to achieve sustainable development goals. Thus, this study aims to distinguish factors that influence the abandoned housing project in Malaysia by their consequence and significance. Quantitative method is used in this study where 63 respondents were involved in this survey. The Important Performance Map Analysis (IPMA) was used to analyse the data. This analysis is crucial to identify the critical factors that contribute to an abandoned housing project. The result showed that the financial factor and project controlling and monitoring was the critical factor causing abandoned housing project while the contract and procurement, sourcing and design, and external factor have a lower effect. The findings of this research contribute valuable knowledge and solutions to the developer and policy maker, hence enable them to make informed decisions to avoid future incomplete housing project. 
Keywords: Abandoned Residential Projects, PLS-SEM, importance-performance matrix, Project Management
1. INTRODUCTION 
The construction of residential and commercial projects is a sector that drives development in Malaysia besides manufacturing and agriculture sector. The sector accounted for more than RM204 billions of gross domestic product (GDP) in the year 2017 and employed about 1.3 million workers (DOSM, 2019). The development of this sector can be seen through the construction of residential buildings in the state's major cities in Malaysia. The mega projects in Malaysia such as the tower 108 in Kuala Lumpur and East Coast Railways Project (ECRL) also are the examples of major developments in this sector. The ECRL line covers the states of Kelantan, Terengganu, Pahang, Negeri Sembilan, and Selangor. 
The increase of population in Malaysia has also contributed to the increasing demand for houses in Malaysia. Currently, the Malaysian population is more than 31 million with 1.1% increment every year. Surveys by the Department of Statistics Malaysia (DOSM) showed that on average, each household spends at least 25% of their income on housing (DOSM, 2019). 

Construction projects are a risky business. The larger the size of the project, the higher the risk and their degree of complexity. In order to ensure a project to be successful, factors that contribute to project failure need to be managed properly. Abandoned construction projects are an unfortunate situation that can happen to any company and organization that involve in a construction project. As of September 2019, data from the Ministry of Housing and Local Government (KPKT) showed that there were 200 abandoned projects across Malaysia (The Star Online, 2019).

An abandoned housing project has been known to cause problems at many levels. At society and community levels, abandoned housing may cause drugs, vandalism and other societal issues. Whereas, for abandoned projects situated near the mangroves and rivers, the prices will continue to go down and may cause other environmental problems such as water pollution due to chemicals in paint and also reducing water catchment area. In Malaysia, the government had to introduce policies and regulations to overcome these issues (Abdul-Rahman, Alashwal, & Abdullah, 2016; Abdul-Rahman, Wang, & Ariffin, 2015). In fact, it has become global issue where it becomes one of the obstacles in achieving adequate housing without straining land and resources as indicated in Sustainable Development Goal (SDG) no 11; sustainable cities and communities (Wan Daud, Zainol, & Mumin, 2017; Yusuf, Ashari, & Razalli, 2018).

Although there are a few researches on the causes of abandoned construction projects (Ariffin et al., 2018; Mac-Barango, 2017; Mumin & Zainol, 2016; Wan Daud et al., 2017), none of them has discussed the most important causes and which causes are significant. Therefore, our study will explain the causes of an abandoned housing project in Malaysia and the mitigation process to prevent this problem from occurring in the future using the Importance Performance Map Analysis (IPMA). 
2. LITERATURE REVIEW
The number of abandoned housing projects in Malaysia that was recorded for 2016 is 13,020 houses (KPKT, 2016). This number shows the abandoned housing project is a major issue in the construction industry in Malaysia. According to Md Dahlan (2011) the word 'abandoned project' is defined as a project where construction work has been delayed, though planning permission has been granted to the developer. While, according to the KPKT, abandoned housing projects are projects that meet any of the following criteria; (1) there has been no substantial activity on-site for six consecutive months, or (2) it is involved in a winding-up petition registered at the High Court under Section 218 of the Companies Act, or it is under receivership, or (3) the developer has informed the Housing Controller in writing of his inability to complete the project, or (4) the project has been certified to be abandoned by the Minister under Section 11 (1) (c) of Housing Development (Control and Licensing) Act 1966 (i.e. Act 118) (Mac-Barango, 2017). 
1.1 Causes of abandoned housing in Malaysia
Project Controlling and Monitoring Factor 
Devising cost and the practical understanding of managing cost is very important in the construction industry. If a developer fails to manage the company or project expenses well or lacking in cost and expenditures control, profit margins may decrease. Contractors need to find an approach to managing the project expenses well. Most of the contractors' failures in implementing the project are due to the weaknesses in cost and financial management. Cash flow management is essential to ensure the sustainability of a contractor firm in the industry (Aliakbarlou, Wilkinson, & Costello, 2018).
Contract Factor
Projects that have been launched but did not receive good responses from the buyer may cause the developers’ profit threshold unachieved. There are several factors, such as; first, houses that cannot be sold by the developer are mostly due to the absence of a Certificate of Completion & Compliance (CCC) for the houses. This certificate is issued by the KPKT as a sign of approval or notification that a house is safe from danger. CCC is also an official document that is issued by the city's authority to acknowledge that a building is safe to be occupied (Jabatan Perumahan Negara, 2015). Second, sometimes the cost of a house involved such as a price placement by the developer for the house is high and maybe too expensive for the target market. Finally, the geographical factor such as the unstrategic location of the house also affects the sale of a house. 
Financial Factor
The most popular measurement and performance assessments metrics used in business analysis are the Return of Investment (ROI) analysis. Developers sometimes do not make accurate ROI reviews. ROI analysis is a powerful tool for evaluate existing information systems and make informed decisions about software procurement and other projects but this tool needs to be used correctly (Botchkarev & Andru, 2011). The construction firms need to maximize the ROI in their project to ensure sustainability in the construction industry.
Sourcing and Design Factor

The rising prices of building materials in the market has resulted in the developer having problems to continue the project at the current cost. Building materials are essential to ensure successful projects. However, the cost of building materials depends heavily on the current market price. According to some articles, the material prices such as reinforcing steel, cement, sand and bricks have raised unpreventably (Hamzah, Khoiry, Ali, Zaini, & Arshad, 2011; Mansur, Abdul Hamid, & Yusof, 2016).
External Factor
The forecast and planning of a contractor are influenced by world economic development. The development of economic growth in ASEAN countries, in general, is depending on the development of major economic sectors, namely agriculture, manufacturing and services. However, history showed that the growth momentum of these sectors was driven by the development of several economic subsectors, especially sub-sectors construction, finance, and infrastructure. The role of these sub-sectors cannot be denied for creating a sustainable economic environment (Tahir, Jauhari, Asri, & Kaharudin, 2009)
3. METHODOLOGY
This study is a quantitative study where it covers collecting data, interpreting data and finding conclusions. Contractors in the Construction Industry Development Board (CIDB) approved list were selected as respondent. Sixty-three firms have responded to the survey invitations. Question for abandoned housing projects and the causes were adopted from Hoe (2013), and the questions on abandoned housing solution were adopted from Md Dahlan (2011).
The data was analysed using IPMA. IPMA (also known as importance-performance matrix, priority map analysis or impact-performance map) is an approach for an extended analysis on path coefficients with total effects and average latent variable scores are used to indicate importance and performance of a variable and/or indicators respectively. The IPMA technique is useful for generating further findings and conclusions, highlighting constructs to improve a subsequent target construct, and also for contrasting and developing conclusions in a multigroup analysis (Ringle & Sarstedt, 2016). 
For this study, the IPMA five-step procedure as proposed by Ringle & Sarstedt (2016) has been used. The steps are as follows; 1) Requirements check, 2) Computation of the performance values, 3) Computation of the important values, 4) Importance-performance map creation, and 5) Extension of the IPMA on the indicator level.
4. RESULTS AND DISCUSSION 
1.2 Respondent’s Demographic Profile 
Table 1 shows that the highest respond is from G7 contractors (22.2%), and followed by G4 (19.0%), G3 (15.9%), G2 (12.7%), G5 (11.1%), G6 (11.1%), and G1 (7.9%). Most of the respondent have experience in construction industry between >5 to 10 years (47.6 %), >11 to 15 years (25.4%), > 15 years (14.3 %), and < 5 (12.7%).
Table 1: Demographic Profile

	
	
	Frequency
	Percentage

	Grade of Contractor


	G1
	5
	7.9

	
	G2
	8
	12.7

	
	G3
	10
	15.9

	
	G4
	12
	19.0

	
	G5
	7
	11.1

	
	G6
	7
	11.1

	
	G7
	14
	22.2

	Years of experience
	< 5 years
	8
	12.7

	
	>5-10 years
	30
	47.6

	
	>11-15 years
	16
	25.4

	
	>15 years
	9
	14.3

	
	
	
	


1.3 The Importance Performance Map Analysis (IPMA)

Figure 1 shows the mapping between performance and importance. The horizontal axis represents importance criteria and it measures the total effect. If a total effect of any construct is higher than supplementary construct it means the construct is more important. The Y-axis shows the measurement of performance and if a construct has a higher mean value then that construct has a higher performance which indicates a critical measurement path (Ringle & Sarstedt, 2016).
Figure 1: IPMA map for latent variables
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In this importance-performance map show, the project controlling and monitoring factor (0.194) is the most important factor that caused an abandoned housing project. The second and third important factors are a financial factor (0.193) and external factor (0.144). The project controlling and financial factors average result also scored very high, thus showing the factors has the highest performance result. In this case, the highest performing factors are factors that do not perform and are the major cause in an abandoned housing project situation.

Figure 2 shows the total effect of each indicator under various constructs against the average scores of the same indicators. The project control problem (B2) is the highest total effect on abandoned housing projects and this indicator is under project control and monitoring factor. The second highest effect is the negative impact of a project toward society and the environment (E2) under construct external factor. The third highest effect to abandoned housing projects delays in interim payment (A4) which is under financial factor construct. 
Figure 2: IPMA of Abandoned Housing-exogenous construct’s indicators
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1.4 IPMA Analysis Grid

Minta and Stephen (2017) propose an analysis grid to represent an IPMA result graphically for a better and easier analysis. Figure 3 shows the four-grid quadrant which is quadrant 1, quadrant 2, quadrant 3, and quadrant 4. Each quadrant calls for a different level of criticality in the cause of abandoned housing project. 

Quadrant 1 (Q1): high performance-low important. This quadrant illustrates factors that are low in important but high in performance. 

Quadrant 2 (Q2): high important- high performance. This quadrant indicates factors that highly causing abandoned housing project. The housing project developer needs to give priority in handling factors in Q2 properly and efficiently. 

Quadrant 3 (Q3): low performance-low important. Factor in Q3 is not critical in causing abandoned housing project. This quadrant has the lowest priority for developers to consider. 

Quadrant 4 (Q4): high important-low performance. In this quadrant factor for abandoned housing project factor have low performance but have high importance. Developers need to keep monitoring the factors in this quadrant because the effect toward abandoned housing this quadrant is high. These factors should be looked into when all causes in Q2 has been solved. The analysis in this study will focus on Q2 and Q4. 
Figure 3: IPMA Grid (Minta & Stephen, 2017)
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Q2 display two factors that highly influence the issue of an abandoned housing project. These two factors are financial factors and project controlling and monitoring factor. These factors are highly important and highly cause an abandoned housing project. 

The project controlling and monitoring factors is the highest reason for a project being abandoned. Inappropriate project planning and scheduling can result in a high frequency of schedule adjustments. These can interrupt plans by owners to get facility financing This will further cause a financial problem and ultimately the project will fail and be abandoned (George, 2015).

Financial issues are rather a common problem in many project and businesses, not just construction. The contractor may abandon their projects due to the lack of adequate fund. Thus, this will cause them to be incompetent in running a construction project, unable to purchase construction materials, delay in paying salaries, and fail to appoint qualified project managers (Haron, Razak, & Babatunde, 2016). Delaying the payment of work progress can also affect the developer. This delay will cause the contractor insufficient capital to fund the construction project. If this round capital is stuck, then the cash flow of the contractor will become deficit thus causing them to bear high costs and losses. Financial effects also will have an impact on the developer when they have difficulties selling unsold units (Abdul-Rahman, Alashwal, Ayub, & Abdullah, 2013). 
The project team and stakeholder, contract and procurement, sourcing and design factors have low important and high performance. However, firms are wise to take note of these three factors because, for example, there are 50-60 pieces of legislation ranging from development license issuance to private developers, law of building and land to the environment and workers safety that govern in the Malaysian housing industry. These may become issues if not being monitored suitably (Wan Daud et al., 2017).
Figure 4:  IPMA Analysis Grid of Construct
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Figure 5 shows the grid analysis for indicators in the study. For Q2, there are five indicators which are delays in interim payment (A4), inappropriate mode of financing project (A3), financial difficulties faced by a developer (A2), financial difficulties face by contractor (A1), project control problem (B2). These are critical problems that have caused an abandoned housing project.

Indicators in Q4 are indicators that have a high effect on abandoned housing project but with low performance. Indicators in this quadrant are unavailability of material and equipment (B4), incompetent contractors and subcontractors (C1), poor contract administration (D1), inappropriate contract arrangement (traditional design-bid-build/design-build management contracting / etc.) (D3), and lastly, is a faulty tender process (D4). 
Figure 5: IPMA Analysis Grid of Indicators
[image: image5.png]Performance

0175
. A
High . -
.
0.0167 .
PN N

Low ¢ . o * -
0142 -

60.714 Low 734125 High 86111 Important

® A1 ® A2 ®A3 ® A4 AB] AB2 AB3AB4

4 Clé C2 #C3 #C4 ¢C5 D1 mD3 =D4 WNE2




1.5 Solutions to an abandoned housing project

For ease of interpretation, the range of five-point Likert numerical scales were categorized into equal-size categories of low, moderate and high. Therefore, scores of less than 2.33 (4/3 + Lowest value, 1) are considered as low; scores more than 3.67 (highest value, 5 – 4/3) are considered high and those in between are considered moderate (Noor et al., 2012). 

Table 2 reflects the solution for an abandoned housing project. Respondent selected the rehabilitation or reviving of a current abandoned project (4.56) as the best solution. Rehabilitation can be defined as the process taken by several parties to resume construction work and complete the project. Government has to find a new developer for this rehabilitation of an abandoned housing project. A new developer needs to have a strong financial and technical background because exposure to risk during the rehabilitation of abandoned projects may influence completing the project within time, scope and budget (Abdul-Rahman et al., 2016).

Table 2: Mean Value of Solution Abandoned Housing Project

	Solution
	Variable
	Mean
	Score

	
	1
	2
	3
	4
	5
	
	

	Rehabilitation (reviving) of current abandoned projects
	2
	0
	4
	12
	45
	4.56
	High

	Changing the current off the-plan selling system to a new selling system (such as build-then-sell)
	3
	19
	21
	16
	4
	2.98
	Medium

	Encouraging project delivery success through public-private partnerships
	2
	0
	9
	27
	25
	4.16
	High

	Amending the Housing Development Act
	4
	15
	23
	21
	0
	2.97
	Medium


The second solution with a high mean score is encouraging project delivery success through Public-Private Partnerships (PPP) (4.16). The implementation of PPP in a housing project not only escalate collaboration between government and private sector It can also help to increase the homeownership rate in the country. The PPP housing project is building affordable housing targeted at the low-income earner, which also part of the objective of sustainable development goal. The implementation of PPP housing project will also upsurge the demand for housing and at the same time will impact on the Malaysian economic growth (Ariffin et al., 2018).

The proposed solutions to change the selling system (2.97) and amending the Housing Development Act (2.98) received a medium score from the respondent. For the new selling system, the government has suggested a Build-then-Sell (BTS) to address the predicament of house buyers when a project being abandoned. BTS is expected to reduce the potential of project failure and abandonment, and increase the quality of projects. However, this solution needs developers to build the house before buyers purchase those houses. Thus, the developer had to bear the cost of building houses with the risk of inability to sell after it completed which most developers will try to avoid.

The other solution on amending the Housing Development Act will require changes in rule and regulation to protect buyers. Scope of this changes is rather wide and requires time as it needs to pass through thorough inspect from stakeholders before being presented in parliament. 

5. CONCLUSION

The abandoned housing project will affect various parties not only developer and contractor but also the buyers, government and financial institution. The controlling and monitoring factor is the most important issue for abandoned housing projects. The second important factor that has been discovered in this study is the financial factor. These two factors are significantly vital to be highlighted to contractors and developers. There were two solutions discussed in this study, as those are critical to be implemented to reduce abandoned housing projects issues. The abandoned housing project may be reduced with the rehabilitation (reviving) of the current abandoned housing project and by encouraging project delivery success through the PPP. 
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