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Abstract. Construction is an important industry to determine the 
development of a country. However, this industry faced delay issues 
caused by various factors that affect proper construction project. Hence, 
minimizing delay in construction should be focused on overcoming the 
delay issue. Thus, the objective of this study is to critically review the main 
criteria of minimizing delay based on the most significant items that 
suggested in the previous journals. This paper reviewed 47 journals that 
studied the issues of delays in construction projects. Through this study, 
the authors have classified four main criteria for minimizing delays, which 
are; management, interpersonal, technical and technology. Management 
ensures the proper manage of time, financial and control system in 
construction to minimize delay. While, interpersonal promote a good 
relationship between construction parties, hire of competent and skilled 
labour and responsibility of the owner to avoiding delay. Besides, technical 
ensure the quality of project and technology could improve the 
productivity of construction based on fourth industrial revolution 
development in the construction field. Thus, this study contributes to 
construction parties able to focus on elements to overcome the delay issue 
in they faced and applied the ideas based on the element to minimize delay 
in the construction project. 

1 Introduction 
 
Delay in construction is one of the crucial issues in the construction sectors. Construction 
delay is a common issue that faced by many developing countries such as Asian, Middle 
East, South Africa and Europe. A delay in construction is one of the well-established 
studies, there are many researcher conduct studies on the issue [1–5]. The factors causing's 
delay in construction sectors were due to financial, improper planning and scheduling, 
inexperienced contractor and owner change order and design. Based on the statistic from 
Malaysian Ministry of Urban Wellbeing, Housing and Local Government until April 2018, 
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333 housing projects were delayed [6]. The studies on minimizing delay can help Malaysia 
construction sectors to understand how to minimize delays in order to reduce the number of 
housing delay. Thus, this study merely focused on minimizing delays in construction. In 
these studies, all the recommendation of minimizing delay explored and major significant 
method of minimizing delays in construction identified.  
 

2 Methodology 
 
The previous studies chosen in this review paper focused on various countries issue in 
construction sectors. Thus, the 143 ideas of minimizing delays from the previous studies 
were identified. The minimizing ideas were rearranged to get the 27 most common ideas 
suggested by previous studies. Thus, the items on minimized delay were categorized into 
four elements such as management, interpersonal, technical and technology. The items 
summarized and discoursed based on the most significant items in construction. The 
journals are referred from various publisher including Emerald Insight, Springer and 
Elsevier. There also the International Conference of engineering papers and other 
International Journals from various publications were reviewed for this review paper. The 
next section of this paper will critically discuss the minimizing criteria to overcome 
construction delay.  
 

3 Minimizing Delay in Construction Industries 
 
Construction is a risky business; it is a risk that owners and contractors faced that can affect 
construction time. The cost of a lost day on a construction project may be staggering [7]. 
However, delay in the construction project is the common issue due to various factors. The 
issue has been studied by researchers from various countries and minimizing delay has been 
suggested in studies. In studies on minimizing delay, researchers have recommended the 
new model and idea of improvement that can be done to reduce delay in the construction 
sector. The entire element plays important roles to help construction parties identify and 
focus on the issue they faced. Therefore, this paper discusses minimizing delay in 
construction from an idea of these criteria which are management, interpersonal, technical 
and technology. 
 

3.1 Management 
 
Construction project management are the planning, coordination and control on a project 
from conception to completion, including commissioning on behalf of a client requiring, 
the identification of the client's objectives in terms of utility, function, quality, time and 
cost, and the establishment of relationship between resources, integrating, monitoring and 
controlling the contributors to the project and their output, and evaluating and selecting 
alternatives in pursuit of the client's satisfaction with the project outcome [8]. 

Construction management also is the way; contributors are organized so that their skills 
are used in the right manner and at the right time to maximise benefits for the clients. The 
owner, contractor, and consultant are essential in a construction project. Therefore, ideas of 
minimizing delays in constructions are suggested based on owner, contractor and consultant 
perspective [9-11]. Based on Table 1, minimizing delay in management is divided into 
time, financial, manpower, work scope, and control.  The details of each category are 
discussed in the next section.  
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Table 1. Minimizing Delay Items under Management Category  

Categories Items (Authors) 

Time Specification of a realistic duration to execute the project [ 2, 3, 6,10]. 
Proper planning and scheduling [3, 5, 8, 10, 13, 14, 17–24]. 

Control 
Obtaining the required approvals of the project from authorities [2, 5, 17]. 
Development of a good system for site management and supervision [2, 4,11, 
15, 18, 19, 22–30]. 

Administration 

Construction management companies to help minimize delays or their 
impacts [5, 9, 14, 30–32]. 
Joint efforts of participants in the construction [9, 11, 14, 33] 
Site conditions have to be improved [3, 4, 15, 18] 

Financial 

Payment to the contractor on time for the work being carried and finished 
based on contract. [2, 12, 14, 15, 19, 20, 27, 34] 
Ensure adequate and available source of finance [14, 18, 21] 
Improving cash flow & plan the cash flow before start project [18, 24, 28, 31, 
39] 

Manpower Employ employer based on their work/skills speciation in construction project 
[3, 38, 18] 

Work scope Work scope needs to be well defined [4, 18, 31, 38, 40] 

Design 
Prepare always clear and adequate detail drawing and BOQ (Bill of quantity) 
without any mistakes [9, 18, 28] 
Accurate initial study and design [13, 14, 36] 

3.1.1 Time  

Time is very important to minimize delays in the construction sector. This statement was 
supported and highlighted in 13 journals. A proper project planning and the scheduling are 
the essentials of an efficient time management. Thus, a realistic schedule ensures the site 
manager to be able to coordinate the labours into proper project constructions [3]. As 
management need to apply the technique to manage a construction project with proper 
planning, scheduling, financial charts, rules and regulation [9]. Furthermore, these project 
plan serves as a blueprint for the measurement of the work performed at different phases of 
the construction [11]. An effective planning phase has to planned detailed and carefully as 
losses in a construction project can be avoided [13, 20, 23]. Studies in Zambia 
recommended that the projects for construction should be pre-planned and timed as most of 
the works can be executed in seasons of clement weather [20]. The contractor has to plan 
and schedules the project beforehand as if an unexpected issue occurs, only well planned 
and a scheduled project can execute [22]. The planning phase should be planned carefully 
to avoid any loses and the requirement of the project is missed out [22, 24]. It is important 
to a construction project pre-planned and the scheduled from the starting phase and strictly 
followed by construction parties to avoid delays in the project. 

3.1.2 Control 

Control in a construction project is important as the owner tend to control contractor via 
supervising and monitoring the construction work daily or weekly basis as agreed in the 
contract. At the same time, contractor controls their subcontractor in constructions to avoid 
delays. The controls among construction parties can be applied via proper site management 
and supervision as it was ranked the second methods of minimizing delay suggested. As 
someone, who invested money in project development, owners have major roles to monitor 
and supervise contractor and consultant to achieve the duration target to complete the 
construction. Thus, the client needs to conduct a weekly meeting or monitoring visit the 
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contractors and consultants to updated with current work progress and issue [4, 21]. The 
frequent meeting with management to supervise construction activities in site [11] can help 
fasten the project construction according to the contract agreement. Moreover, the 
contractor also required to establish a good control system to manage and control the 
variation order from the owner to applied in construction project [2,18]. In other hands, a 
periodical report of monitoring and cause of delay during the work progress [2] by 
contractor help them to identified issues and avoid rework of projects. A specified 
management team has to be assigned to complete the construction project within the 
timeframe while maintaining the quality of the work accordingly [22]. Monitoring and 
supervise on work progress is important as owners and contractors able to identify the 
issues earlier and provide solutions to avoid time overrun in a construction project.    

3.1.3 Financial 

Financial management is important in construction as difficulties in financial causes project 
delays [41]. Delay can be minimized via timely payment to the contractor. The payment 
should be paid for the ongoing and completed works being carried out according to contract 
[2]. The payment to contractor and labour on time is important to maintain the project 
construction and minimize delays [11,14]. As money is one of the motivational factors to 
maintain the work progress. Furthermore, timely payment help contractor to finance the 
progress of construction in future [17]. [18, 22] suggested that the payment should be paid 
to other parties as agreed in contract on time to avoid the delay in the project. The late 
release of the amount to contractor cause work progress is a delay. Therefore, if the finance 
department releases all the payment to approved ADP project to engineering department’s 
account instead of quarterly release the amount which takes more time to process the 
payment released [23] can avoid delay in construction by the contractor. The delay in 
construction project also can be explained via financial insecurities which always become 
major issues of the contractor to finance the project development in advance without 
payment from owners. Thus [30, 34] recommended that fast payment to the contractor will 
enable contractors to finance the project. It concludes that financial support to the 
contractor from owners is important to maintain the work progress according to the 
schedule and contract agreement. As payment on time also can motivated contractor and 
labours increase work performance in a construction project. 
 

3.2 Interpersonal 

 
Interpersonal has to be emphasized in the construction sector. As interpersonal relates to 
human resource management and development in a construction project. A good human 
resource management and development, contribute to minimizing delays in construction 
project. Based on Table 2, there are three major ideas of minimizing delays were suggested. 
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Table 2. Minimizing Delay Items under Interpersonal Categories 

Items (Authors) 
 Hiring experienced personnel in the field of work and avoid choose low biding. [2–4, 9, 14, 18, 
20, 21, 23, 26, 27, 32, 34–36, 41–46] 
Avoiding delaying the response to contractor’s queries and approval the submitted submittals 
and shop drawings.[2, 4, 17, 26, 34–36] 
Proper communication and coordination 
[2, 4, 10, 12, 16, 17, 21–23, 27, 28, 32, 35, 40, 44] 
Training programs for their workers in order to update their knowledge 
[3–5, 11, 13, 14, 16, 17, 19, 28, 29, 33, 38, 45] 
Motivate the labor [4, 15, 18, 25, 30] 

 
Contractors should conduct training programs for their workers to update their knowledge 
and skills and that ideas are strongly agreed in [5, 9, 11, 19]. Low technical and managerial 
skills of contractors are the problems which cause construction delays [19]. Thus, new 
knowledge and skill on technical work will fasten the construction works. It suggested for 
contractors to organize training programs for their workers to update their knowledge and 
improve their management skill. Every day, new technologies are being introduced into the 
construction sector, so that every individual from the related sector have to update 
themselves on the technologies to make the work smoother and in good quality. Thus, the 
continuous work-training programs for personnel in the industry is necessary to update their 
knowledge and be familiar with project management techniques and processes [11]. Lack 
of talent personnel can increase the project time and cost. It believed the shortage of 
specialist in project management, engineering, surveying, contract management and the 
skilled or semi-skilled labour due to education system often failed to deliver better 
manpower [9]. The advanced technology still questionable does not competent if 
knowledge of the worker is not updated to increase the work progress and quality of the 
constructions project. Thus, the manpower with advance knowledge and great skills in 
construction is the only way can avoid the delay issue. As the knowledgeable manpower 
able to demonstrate their knowledge and skills in managing proper construction works. 

In construction management, a proper communication and coordination between main 
parties (owner, contractor, and consultant) need to build and well established. In [4], 
excellent communication relationship can enhance proper monitoring, coordination and 
increase the productivity of the project as pre-scheduled. Proper communication should be 
established between the parties [15]. Clear information and communication channels are 
effective methods to avoid construction [19]. The schedule delays and cost escalation can 
be avoided via effective communication between the owner, contractor and consultant [20]. 
Thus, the parties should focus on teambuilding communication to achieve the construction 
target time-frame. Also, the good coordination between parties able to increase production 
in construction project [30]. Proper communication between owner and contractor as they 
able to pre-planned project execution and reach for an agreement to avoid delays [25, 38]. 
This idea agreed in [43], communication between internal parties can reduce construction 
delay as they able to discussion among them in details on the construction process. 
Excellent communications and good coordination are needs in both construction 
management and promote good relations with the owner, contractor, consultant and also 
employer to achieve construction targets. 

Furthermore, hiring experienced personnel (constructor, consultant, and subcontractor) 
and avoid choose low biding. An inexperienced construction personnel and awarding the 
project to the lowest bide lead to construction delay as they unable to plan and schedule the 
process accordingly [27]. Construction delay can be avoided if constructors chosen for the 
project was their expertise field or they had gained experience in the previous project [26]. 
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The owner needs to choose the contractor based on experience in previous construction 
project [41]. Appoint an experienced consultant to minimize the delay and avoid rework 
[18]. Constructor and consultant with reliable experience need to choose to minimize delay, 
and it safe to avoid using the traditional technique (choose based on the lowest bide) [9]. 
Owner requires doubling check the contractors submitted documents, quality’s, and 
capabilities in conducting the project with their resources [21, 40]. A big construction 
project tends to appoint subcontractor. However, faced delay issue if the subcontractor 
chose is inexperienced and unreliable. Therefore, selection of subcontractor should have 
sufficient experience, good reputation and reliable as the construction project can complete 
within time [2, 18, 33]. The subcontractor should have the capability and reliability to 
conduct the construction as planned [22]. A better investigate the background (experience, 
financial and resources) of contractor, consultant, and subcontractor before awarding the 
project to lowest bid. 
 

3.3 Technical 
 
The technique and the way in which they are put together by the project management 
process are fundamental to achieving the client’s objectives. They encompass evaluation, 
appraisal and control methods, contractual techniques and approaches to design, as well as 
the techniques for constructing the project [7]. Table 3, listed the main items in the 
technical element discussed below.  
 

Table 3. Minimizing Delay Items under Technical Categories 

Items (Authors) 
Inspection and testing by consultants in construction [26,35] 
Design documents should be approved  promptly [26,35] 
Time allowed for developing the design is increased. [42] 
Select qualified designers to minimize potential claims. [42] 
Producing design documents should be on time as a mistake can be corrected soonest [4,30,38] 

 
Design can contribute to the major issue. Firstly, if the designs need to be completed on 
time, the consultant needs to provide a realistic design schedule for the designer to finish it 
on the time agreed. This can minimize the error in design. Furthermore, error in design 
needs to be addressed immediately so that any activity can proceed at site execution. This 
to avoid delay issue as the time taken to obtain new approval from the owner or agency 
might delay the construction project [4]. In [30], early production of design can ensure the 
project execution on the time to avoid delays. This gave time to design recheck and redone 
before the construction starts. Development of a good document system to identify the error 
in design and able to fix the error early to avoid last minutes approval that could cause the 
delay in construction projects [38]. Without a complete proper designing of the project 
construction on time, the actual site execution unable to be preceded accordingly which can 
delay the process of construction. As the design is very important, the design needs to be 
done within the agreed timeframe and flaws in design need to redone to avoid issue after 
construction because this may cause delay.   

Document of design need approved in time to allow the implementation of a project. In 
this issue, the owner needs to be concerned. As sometimes, the time taken for the owner to 
approve the design documents might cause the delay. Thus, the owner should take a 
decision quickly and approved promptly to construction execution [22, 26]. As the inventor 
of the construction project, owners require being quick and prompt to approve documents 
also takes decisions to avoid delays. 
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 The inspection by the consultant in the site can maintain and increase a good work 
progress and also minimize delays in construction. Inception is necessary activates by the 
consultant to verify the quality of the construction project [26]. Consultant inception can 
testify the quality of the work in construction site [20]. The consultant can control the 
quality of the construction project and minimize delays of the construction project. Which, 
construction parties can avoid the rebuild or rework issue in future. 
 

3.4 Technology 
 
Technology in its broad meaning connotes the practical arts, bodies of skills, knowledge, 
and procedures or making, using and doing useful things. They are techniques: means for 
accomplishing recognized purpose [47]. In Table 4, two methods of minimizing the delay 
in the construction project were identified. 
 

Table 4. Minimizing Delay Items under Technology Categories 

Items (Authors) 
Uses of monitoring tools or software (Primavera and MSP) [3,18,38] 
Building information modeling (BIM) [1,15,48–50] 
Productivity can be enhanced by using the modern equipment’s [4, 11,24,32] 

 
In [1,15] the authors claim that the introduction of building information modelling (BIM) in 
the construction industry, could make a positive impact on minimizing delay in the 
construction industry. Building Information Modeling (BIM) can identify the fault of 
construction plan easily. As they can observe the construction project virtually in the 3D 
model [49]. Thus, contractor and consultant can redo the plan in an early stage of 
construction. This also reduces rework, minimize time and cost to complete the project 
construction. Furthermore, applied BIM in construction help contractor to plan and 
schedule and execute the project properly. Uses of BIM in construction will increase 
efficiency and quality of construction project [48].  

Development of the advanced technology in the construction sector can minimize 
delays in construction project. Construction management should use modern electronic 
technology to monitoring tools and supervise the labour activity and productivity in sites 
[3,18]. Thus, the delay of construction can be minimized. The uses of construction software 
such as MPS and Primavera [36] can minimize delay. The software's especially, designed 
to assist project head or management team to manage labour, planning project construction 
(model), scheduling and monitoring the project construction. This can provide excellent 
quality work and finish the project on time as per agreed in the contract. 

The contractor should depend on advanced technology equipment which suitable and 
well repaired in construction work [4, 24]. As the suitable and adequate equipment ensure 
minimization of delay in construction project [32]. Utilization of modern equipment 
enhances the productivity of the construction project. Modern equipment does not only 
replace human power but also reduce site accidents. The site accident also the factor cause 
delays in construction project. Thus, the adaption of modern equipment's can increase the 
safety of the worker and reduce site accident. On other hands, the productivity boost and 
the construction finish within the time [11]. Modern technologies contribute in minimize 
delay in the construction project as work can be done faster with computer-aided to reduce 
mistakes. 
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4 Conclusions  
 
Delay issue is an ongoing issue faced by construction industries for decades. However, the 
delays issue can be minimized via proper management, interpersonal, technical and 
technology in conduct construction project. The construction parties can focus on the 
element to identify issues and applied the ideas to minimize delay. Management provides 
an idea to manage a construction project in time, control, and financial management. While 
interpersonal, establish a good communication relationship, produce skilled labour and hire 
a competent contractor to conduct a project. Furthermore, technical ensure a quality of the 
construction project. Besides, technology enhances productivity via modern tools and 
software. Thus, delays in construction can be minimized. Future studies will focus to build 
a model of minimizing delay in construction that can be applied in construction or 
government project and to be implemented in policymaking. 
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4 Conclusions  
 
Delay issue is an ongoing issue faced by construction industries for decades. However, the 
delays issue can be minimized via proper management, interpersonal, technical and 
technology in conduct construction project. The construction parties can focus on the 
element to identify issues and applied the ideas to minimize delay. Management provides 
an idea to manage a construction project in time, control, and financial management. While 
interpersonal, establish a good communication relationship, produce skilled labour and hire 
a competent contractor to conduct a project. Furthermore, technical ensure a quality of the 
construction project. Besides, technology enhances productivity via modern tools and 
software. Thus, delays in construction can be minimized. Future studies will focus to build 
a model of minimizing delay in construction that can be applied in construction or 
government project and to be implemented in policymaking. 
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