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ABSTRACT During the construction, delays because of numerous reasons are very common in nature. While the delay problems 

have been researched through decades, the complexity and methodologies are also been developing. An updated literature review 

is required as delays are unique and complex in nature. The paper focuses on the various literature and tries to analyze the factors 

of the delay using the content analysis process. The purpose is to study research articles published by various researchers from 

different countries and identify delay factors in the construction. The categorization of delay factors is divided into nine group’s 

particularly project-related, consultant-related, contractor-related, owner-related, design-related, material-related, labor-related, 

equipment-related, and external factors relying on their nature and mode of occurrence and visualized using the Ishikawa 

(fishbone) diagram. This article will assist to guide the construction professionals to recognize the significance of causes of delays. 
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1. INTRODUCTION 

The Construction sector has acted as an engine of growth of the Indian financial system over the past decades and 

becoming a basic input for the country's development. [1] In both developing and industrialized countries, deviation 

from a planned schedule is one of the most frequently encountered problems in construction investments. The late 

completion of a project results in the overrun of the construction budget. Similarly, the early completion of a project 

likely causes cost extension due to complications of overstaffing. [2]   

As per the July, 2021 report published by the Ministry of Statistics and Program Implementation (MoSPI) on the 

status of the 1781 central sector infrastructure projects, 369 projects were on schedule, 504 were delayed, 483 projects 

reported cost overrun, and 425 projects reported both time and cost overrun. Total original cost of implementation of 

the 1781 projects was INR 22.82 trillion and their anticipated completion cost is likely to be INR 27.25 trillion. Out of 

504 delayed projects, 92 (18.25%) projects have overall delay in the range of one to 12 months, 118 (23.41%) projects 

have a delay in the range of 13 to 24 months, 178 (35.31%) projects have a delay in the range of 25 to 60 months and 

116 (23.01%) projects have a delay of 61 months and above. [3] These problems occur commonly during the project 

lifetime leading to disputes and legal action. [4] Therefore, enhancing construction efficiency via cost-effectiveness 

and timeliness could really make contributions to cost savings for the country. [5] 

 

2. RESEARCH METHODOLOGY 

The systematic review process (Figure 1) was adopted in this paper to gather data focusing on the delays by reviewing 

various research papers, articles, and journals relating to the construction sector. This literature review is obtained 

online from trusted sources; Elsevier, Scopus, Research Gate, ASCE, Taylor, and Francis, etc. by using the TAK (Title, 

Abstract, Keywords) method. A total of 63 papers were retrieved of which 42 were selected by means of content 

analysis for quality assurance. 
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Figure 1. Systematic review process. 

3. BACKGROUND AND LITERATURE REVIEW 

3.1 Concept of Delays 

In Construction, delays can be defined on the basis of time and cost overruns. The owner defines delay as the increase 

in cost and contractor delay as overworking period. Delay is defined as the slowing down of labor without stopping 

construction completely and which can result in time overrun both past the contract date and past the date that the 

parties have agreed for the delivery of the project. [6] Since delay is associated with cost and time overrun, the 

phenomenon of delays has been a matter of concern for construction professionals as well as a topic of study. Some 

researchers have studied the reasons for delays and others studied the results of project delays in the construction 

sector.  

In order to determine the damages resulting from delays, the subsequent types of delays as under-compensation as 

inexcusable & excusable delays. [7] The inexcusable delays are caused by the contractor, suppliers in such cases, the 

contractor does not receive any compensation and is obliged to expedite the development of works or make 

compensations to the owner. The initiates get behind the schedule and those compensations are adjusted both thru 

liquidated damages or actual damages if there is no liquidated damages clause in the contract.  

Excusable non-compensable delays are caused by third parties or incidents past the control of both the owner and the 

contractor. E.g. unusual weather, strikes, fires, riots, etc. In such cases, the contractor normally has the entitlement to 

time extensions but no financial help for their delay. Compensable delays are caused by actions of the owner or their 

agent’s e.g. overdue release of drawings from the owner's architect. An excusable, compensable delay usually leads to 

a schedule extension which additionally places the owner to financial damages claimed by the contractor. [8]  

 

http://www.ijcrt.org/


www.ijcspub.org                                         © 2022 IJCSPUB | Volume 12, Issue 1 January 2022 | ISSN: 2250-1770 

IJCSP22A1050 International Journal of Current Science (IJCSPUB) www.ijcspub.org 431 
 

 

Figure 2. Classification of Delays. 

Delays in construction projects have always been an important issue that has inspired many researchers to study 

the reasons and impacts of delays regardless of the type of project and localization. The effects of delay are primarily 

based totally on the limitations like time, cost, and quality in the construction. [4] Delays may be averted or minimized 

when their reasons are clearly identified. [9] An extensive review should be performed to understand the problems 

better and various methodologies were used to analyze. [10] By the experts, participation in discussion contributed that 

underlying causes of delays should be considered and resulted to propose a set of measures to mitigate delays in the 

construction projects. [11] The studies were focused to teach the importance of delays in the construction sector. [12] 

The results showed that more attention should be paid to daily routine processes during execution. [19] The findings 

recommend that the gradual tempo of development, as well as hard acceptance and negligence in the present-day site 

management methods, leads to both financial and time overruns. [2] Improving abilities and performance to achieve 

better cost performance and to mitigate against further project failure. [14] The path forward requires the set standards, 

benchmarking overall performance, skills development, and studies undertakings in the project management in 

controlling the time inflations on the construction projects. [15] 

 

Table1. Summarization of literature review based on countries and sample size. 

S. No Authors & Year Country Sample 
Number of 

causes 

1  Enshassi et al., 2010 

[16]  

Gaza 66 Construction professionals 136 

2  Kazaz et al., 2012 [2]  Turkey 71 contractors 34 

3  Doloi et al., 2011 

[1,15]  

India 16 Clients, 51 Contractors 10 

Design/architects 

45 

4  Geraldine John 

Kikwasi, 2012 [17]  

Tanzania 33 construct firms, 10 quantity 

surveying, 10 architectural 

consulting firms, 5 clients and 2 

statutory bodies. 

35 

5  RemonFayek Aziz, 

2013 [18]  

Egypt 27 Owners, 196 Consultants, 414 

Managers, 759 Engineers, 1104 

Contractors 

99 

6  Akogbe et al., 2013 

[12] 

Benin 32.3 Contractors, 27.5 Owners, 

23.7 Consultants and 16.5 

Architects 

35 

7  Gunduz et al., 2013 

[9] 

Turkey 64 Construction professionals 83 

8  Mohammed Ruqaishi 

et al., 2014 [19] 

Saudi Arabia 27 clients, 13 consultants, and 19 

contractors 

44 

9  Yehiel Rosenfeld, 

2014 [20] 

Lowa 85 project managers , 39 

government owners, 33 

contractors, 28 designers, 15 

consultants 

15 

10  Marzouk et al., 2014 

[21] 

Egypt 33 experts (only owners) 43 

11  Mukuka et al., 2015 

[22] 

South Africa 146  Construction professionals 136 

12  AmílcarArantes et Portugal 150 contractors, 100 consultants 47 

http://www.ijcrt.org/


www.ijcspub.org                                         © 2022 IJCSPUB | Volume 12, Issue 1 January 2022 | ISSN: 2250-1770 

IJCSP22A1050 International Journal of Current Science (IJCSPUB) www.ijcspub.org 432 
 

al., 2015 [23]  and 70 developers. 

13  Mohamed Sayed et 

al., 2015 [24] 

Egypt 59  Construction professionals 70 

14  Richard O. Asiedu et 

al., 2015 [25]  

Ghana 44 Clients, 29 Contractors and 58 

Consultants 

83 

15  Swapnil P Wanjari et 

al., 2016 [26] 

India 33 Clients, 10 Consultants, 42 

Contractors 

25 

16  JesperKranker 

Larsen et al., 2016 

[27] 

Taiwan 56  Construction professionals 28 

17  Abbas Niazia et al., 

2017 [28] 

Afghanistan 18 Clients, 23 Contractors and 10 

Consultants 

69 

18  Rao Aamir Khan et 

al., 2017 [29] 

Pakistan 160 Construction professionals 26 

19  Thabani Nyoni et al., 

2017 [30] 

Zimbabwe 29 contractors 23 consultants and 

68 professionals 

46 

20  Zemra Rachid et al., 

2018 [31]  

Algeria 16 owners, 16 contractors, 20 

consultants 

59 

21  K V Prasad et al., 

2018 [32]  

India 18 Clients, 96 Contractors, 9 

Consultants 

60 

22  AmílcarArantes et 

al., 2020 [11]  

Portugal 11 Owners, 30 Consultants and 53 

Contractors 

47 

 

Based on Figure 3, there is 1 journal published in 2010, 3 journals published in 2011, 2 journals in 2012, 5 journals in 

2013, 7 journals in 2014, 7 journals in 2015, 7 journals in 2016, 4 journals in 2017, 4 journals in 2018, 1 journal in 

2019 and 1 journals published in 2020. The journals selected is discussed various types and locations of the 

construction project as residential, industrial, infrastructure, high rise building, highway, bridge, etc. There’s a journal 

case for the location of the construction project in Turkey, Honk Kong, South Africa, Malaysia, Portugal, Benin, 

Pakistan, India, Egypt, Afghanistan, Taiwan, Saudi Arabia, Zimbabwe, Algeria, Nigeria, Ghana, Gaza and Indonesia.  

 

Figure 3. Graph representing referred research papers annually.  
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3.2 Categories of Delay Factors (CDF)  

The literature reviewed through study of research papers from various publications of national and international project 

management journals, 54 causes of delays for residential construction projects were identified. These causes were 

categories in nine main groups as: Project related, Consultant related, Contractor related, Owner related, Design-

related, Material related, Labour related, Equipment related and External factors based on their nature, mode of 

occurrence and visualized using the Ishikawa (fishbone) diagram.  

 

Figure 4. Categories of Delay Factors (Ishikawa diagram) 

Table 2. Categories of Delay Factors (CDF) 

 
Categories 

 
Project related 

A1 Unrealistic contract duration [28] 

A2 Conflicts during work execution [31] 

A3 Lack of communication and coordination between parties [31] 

A4 Lack of feasibility studies [2] 

A5 Poor maintenance of works, materials, and equipment [2] 

A6 Rarely used construction methods [2] 

A7 Non availability of drawing/design on time [1] 

A8 Rework due to error in execution [1] 

A9 Unfavorable contract clauses [9] 

 
Consultant related 

B1 Slowness in reviewing and approving design documents by consultant [31] 

B2 Conflicts due to incomplete understanding of client’s requirements [31] 

B3 Poor qualification of consultant engineer’s staff assigned to the project [35] 

B4 Quality assurance/control [36] 

B5 Lack of sufficient experience of consultants [28] 

B6 Inaccurate site investigation [9] 

 Contractor related 

C1 Inadequate contractor qualification and experience [31] 

C2 Poor site management by contractors [28] 

C3 Ineffective project planning and scheduling [9] 

C4 Difficulties in financing project by contractor [21] 

C5 Improper handling of the project progress by the contractor [35] 

C6 Ineffective quality control by the contractor [35] 

C7 Contract termination and change of contractor [31] 

C8 Lack of risk response plan [31] 

 Owner related 

D1 Unclear description of owner’s requirements [31] 

D2 Late in approving design documents [28] 

D3 Frequent change orders during construction by client [28] 

D4 Funding difficulties of the owner [31] 

D5 Owner interference [21] 

D6 Delay in settlement of contractor claims by owner [32] 

 Design related 
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E1 Mistakes and discrepancies in drawings  [23] 

E2 Delay in producing design documents [23] 

E3 Lacks of involvement of design team during construction stage [4] 

E4 Poor usage of advanced design software [19] 

 Material related 

F1 Shortages of materials [32] 

F2 Inaccurate estimate of materials [32] 

F3 Inappropriate / misuse of material [28] 

F4 Transportation problems of resources [2] 

F5 Unreliable suppliers [9] 

 Labour related 

G1 Shortage in skilled workers [31] 

G2 Overtime issues [28] 

G3 Poor labor productivity [2] 

G4 Absenteeism [9] 

G5 Low worker motivation and morale [9] 

 Equipment related 

H1 Shortage of equipment [32] 

H2 Equipment productivity [28] 

H3 Failure of equipments [35] 

H4 Equipment allocation problem [9] 

 External related 

I1 Site accidents due to negligence and lack of safety measures [32] 

I2 Weather effects (hot, rain, etc.) [21] 

I3 Force Majeure as war, revolution, riot, strike, and earthquake, etc [21] 

I4 High inflation, insurance and interest rates [32] 

I5 Hostile political conditions [1] 

I6 Loss of time by traffic control and restrictions at the site [9] 

I7 Problems with neighbors [23] 
 

3.3 Data analysis techniques  

The section is intended to set a brief description on the mostly used techniques in the ranking of delay factors. While 

the readers can find those analysis techniques in detail from different sources, some researchers identified delay factors 

by conducting questionnaire surveys via phone calls, interviews, emails, etc and analyzed the major causes using 

relative importance index, frequency and severity index, importance indexand spearman’s coefficient in different 

countries. [6, 9, 16, 31, 33, 34, 37] As these tools has easy application and focuses on major attributes like frequency, 

severity impact and correlation. The figure 5 gives the cumulative percentage of data analysis techniques which are 

used by the researcher tabulated in table.1 literature review. 

 

 

Figure 5. Cumulative percentage of Data analysis techniques. 
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The following formulas were used for calculations of the different indexes. [38, 36]  

3.3.1 Relative importance index: 

𝑅𝐼𝐼 =
∑W

A ∗ N
 

Where RII = relative importance index; W = weighting given to each factor by respondents (ranging from 1 to 5); A = 

highest weight (i.e., 5); and N = Overall number of respondents.  

3.3.2 Frequency index: 

F =
1

4
∑ Wfi (

ni

N
) × 100

5

𝑖=1
(%) 

Where Wfi is the constant weighting given to each response (0 for Not relevant upto 4 for Always), n i is the frequency 

of the i’th response and N = total number of responses. 

3.3.3 Severity index:  

S =
1

4
∑ WSi (

ni

N
) × 100

5

𝑖=1
(%) 

Where WSi  is the constant weighting given to each response (0 for Not relevant up to 4 for Extreme), ni  is the 

frequency of the ith response and N is the total number of responses.  

3.3.4 Importance index: 

II = F (%)*S (%)/100(%) 

Addition to the ranking of delay causes by the different parties, we studied the strength of the relationship between 

these rankings by using the Spearman’s correlation. The Spearman’s rank correlation is a non-parametric test used to 

measure the correlation between two sets using the ranks rather than the actual values. [39]  

3.3.5 Spearman’s coefficient: 

rS =
6∑𝑑2

𝑛2 − n
 

Where rS = Spearman’s rank correlation coefficient, d is the difference between ranks and n = number of ranks.  

4. CONCLUSION 

Delays in the construction sector are a widespread problem and were pronounced in lots of nations. The article has 

identified and labeled the construction delays through a systematic review of the literature. Based on the findings it is 

clear that causes and effects of delays in construction projects vary depending on the type of construction project and 

the country in which it is taking place. Moreover, some of the authors also compared research executed in different 

countries and different construction projects. The results of this study with other developing countries indicated that 

relative importance index, frequency index, severity index, spearman’s coefficient are observed to be the most famous 

data analysis techniques in different growing countries. Therefore, the present review offers a well-timed survey of 

previous reports, which contributes to increasing knowledge in guiding and directing future research about the cause 

and impact of delay factors in the process. 
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