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ABSTRACT 

Globally, construction infrastructural projects are on-going on daily basis as their relevance to human 

existence cannot be over emphasized. However, the construction projects encounters several challenges 

that led to their delays, failures and abandonments which subsequently affected their level of completion 

and overall output in Nigeria and globally. This study shows the review of literature in the field of Project 

and Construction Management with focus on the aforementioned factors between 2016 and 2021. Findings 

from this study indicated that, quite a large number of infrastructural projects are affected by these factors 

in the past and are still largely prevalent throughout the Project Life Cycle (PLC) and further posited that 

in every project, these factors plays a major role which can act as either a bridge or barrier to infrastructural 

project delivery. The study recommends that for projects to be completed on time, cost and scope, project 

failure factors have to be put into consideration throughout the PLC with reasonably sufficient time 

dedicated to their analysis and acquiring sufficient knowledge of these failure, delay and project 

abandonment triggering factors before embarking on a choosing infrastructure project. 
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1.0 Introduction 

The construction industry, which is one of the oldest industries in the world, is essential for the 

infrastructural growth and development of any nation. According to [1], the industry serves as a forecaster 

of a nation’s economic direction and is therefore considered a leading sector in an economy. Historically, 

the construction industry is linked with industrialization and urbanization process [2, 3], and is project – 

specific [4]. This is an indication of the construction industry significance across generations and 

developmental stages. Moreover, there have remained strong construction activities in developing nations 

reinforced by an increment in infrastructure investment as a result of the support from national and 

multinational financial institutes with an aim for the socio-economic development of the nation [5]. 

Through the various tiers of government, the government are expected to provide development for its 

teeming populace which includes efficient healthcare system, consistent supply of electricity, good road 

network, portable water supply and educational facilities [6], which are induced by the project 

infrastructural needs of the populace. In Africa generally, there remains significant contribution of the 

infrastructure development to the growth, employment and socio-economic development [7, 8], and these 

infrastructural development models have in recent times enters a transition period, leading to a more 

demand-driven and decentralized provision models from centrally-controlled public sector provision [9]. 

The rate at which there is an expansion in the infrastructure network is an important factor that can induce 

growth and development in countries that has low income [10, 11]. 

 

Despite the continued need of infrastructure projects alongside its economic contributions, project 

infrastructure delays, failures and abandonments are key occurrences inherent in the construction sector 

project delivery. They combined to present a scenario where milestones and key dates are being missed or 

in another case, where there is a deprivation in the contractual dates of completion [12]. These factors may 

be similarly characterized as an inducer of the rise in contractors overheads and labour costs, and are 

therefore, highly undesirable by all parties involved in construction infrastructure [13], as it is an avenue 

that mostly triggers fraudulent practices. In consonance, Sohail & Cavill, [14] posited that, the global 

construction industry loses around US$340 billion annually due to fraudulent practices. These challenges 

of infrastructure project delays, failures and abandonments are however not limited to the Nigerian 

construction projects [15], as similar challenges are prevalent in the construction industry of other nations 

including UK [16], Gaza Strip [17], Kenya [18] and Ghana [19]. Owing to the project infrastructure 

development needs of developing nations, infrastructural projects are often embarked on within a nation’s 

construction industry [20, 21, 22, 23, 24]. Therefore, these project infrastructure delays, failures and 

abandonments triggering factors have monumental consequences on the direction of the countries 

development and the citizen’s economic performances. 

 

Subsequently, extant literatures has focused on the assessment of these factors that has accounted for 

infrastructure project failures, delays and abandonments, and many of such studies are on the basis of 
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private sector or industry-wide perspective factors [20, 22, 25]. Others however, focused on government 

project failures, delays and abandonments owing to their importance in national growth and development 

of several developing nations with numerous stakeholders attached to these construction projects [4, 5, 8, 

21, 23). This study thus, will provides a review of these literatures within the Nigerian context and globally, 

in the context of developing nations on the basis of these infrastructure project failures, delays and 

abandonments factors with a view to providing improvement measures to curtailing these project delay, 

failure and abandonment causing factors. 

 

2.0 Methodology 

This study assessed critical literatures on the factors causing delays, failures and abandonments of 

construction infrastructure projects. Through the usage of literature review approach, relevant and related 

studies are reviewed by authors in order to achieve the objective of this research. [26, 27, 28], sees literature 

review as a way of gathering and summarizing previous studies which can serve as basis for the creation of 

knowledge, policy recommendation, produce ways of practice, provide proof of an impact, and if correctly 

carried out can potentially provide new concepts or triggers new direction of approach in a certain field. 

Moreover, the review of literatures can provide solution to a certain research topic that no particular study 

can provide an answer to by linking the viewpoints and findings of several empirical literatures. This is 

evidenced in several studies including that of [29, 30, 31] that employed literature review method in 

addressing several research objectives. This paper will therefore, present the empirical findings from the 

quantitative, qualitative or combined approaches of previous and related studies on the delay, failure and 

project abandonment inducing factors affecting infrastructure project delivery in the Nigerian context and 

globally, in the context of developing nations. 

 

3.0 Discussion 

3.1 Delay, failure and project abandonment factors affecting infrastructure project delivery 

in Nigeria  

 

Table 1: Publications on delay, failure and project abandonment factors affecting infrastructure 

project delivery in Nigeria 
Source Title Objective(s) of Study Methodology of 

Study 

Main Findings Study’s 

Limitation 

Okoro [32] Investigated state 

influence on access to 

land and project 

implementation of 

Federal Government 

construction projects 

in South-South 

Nigeria  

To assess the state 

influence on access to 

land and project 

implementation of 

Federal Government 

construction projects in 

South-South Nigeria 

between 2006 and 

2016 

Structured 

Questionnaire, 

Simple Percentages, 

Least Significant 

Difference (LSD) test 

and one-way 

Analysis of Variance 

(ANOVA) 

The result showed that 

owing to land 

accessibility 

challenges, State of 

the domiciled project 

has significant effect 

on project 

implementation and on 

both dependent 

variables 

The study was 

restricted to some 

states in the South-

South region 

Semoniwon [33] Explored Project 

Finance (PF) in the 

procurement of 

public infrastructure 

projects 

To assess Project 

Finance (PF) in the 

procurement of public 

infrastructure projects 

to bridge the gap in 

Nigeria’s 

infrastructural 

development. 

Structure 

Questionnaire, Mean 

Item Score (MIS), 

Standard Deviation 

(SD) and Chi-Square 

Goodness-Fit-Test 

The findings showed 

that PF deals perform 

more under some 

selected social and 

economic 

infrastructures 

The study was 

limited to Lagos 

geographical area 

Unegbu et al. 

[34] 

Assessed the relative 

importance and 

relationships of the 

project management 

practices of 

construction 

companies in Nigeria 

To investigate the 

relative importance and 

relationships of the 

project management 

practices of 

construction companies 

Questionnaire Survey 

and Relative 

Importance Index 

(RII) 

Result showed that 

respondent where of 

the opinion that proper 

usage of project 

management practices 

promotes project 

managements as 

showed by the average 

value of their relative 

importance 

- 

Egwim et al. 

[15] 

Studied the most 

underlying factors 

triggering 

construction project 

delay 

To explore the most 

underlying factors 

triggering construction 

project delay 

Significance Index 

Measurement of 

Delay Parameters 

(SIDP), Correlation 

Analysis and Factor 

Analysis 

The study revealed 

that project quality 

control, program of 

work/project schedule, 

financial difficulties of 

contractors, political 

interference, site 

condition and 

fluctuation in prices to 

be the top factors 

Reduced number 

of responses used 

Ezejiofor et al. 

[35] 

Examined the effect 

of internal control on 

capital projects 

execution in 

Anambra state,  

Nigeria 

To examined the effect 

of internal control on 

capital projects 

execution in Anambra 

state,  Nigeria 

Survey Research 

Design and 

Regression Analysis 

Results indicated that 

personnel control 

(PSC) has positive but 

inconsequential 

consequences on the 

execution of capital 

projects in Anambra 

state, Nigeria 

Restricted to 

Anambra State 

(South-East 

Nigeria). 
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Ikechukwu & 

Ozuzu [36] 

Evaluated the factors 

influencing the 

abandonment of the 

proposed hospital 

projects 

To evaluate the factors 

influencing the 

abandonment of the 

proposed hospital 

projects in Imo State’s 

27 local government 

areas in Nigeria 

ANOVA, Student t-

test, Relative 

Importance Index 

(RII) and Chi-square 

test 

The ensuing findings 

indicated poor project 

implementation, 

undesirable 

government political 

practices and the lack 

of enablers that can 

ensure project 

continuity as the top 

factors. 

Limited to Imo 

State (South-East 

Nigeria) 

Alameri et al. 

[37] 

Assessed the level of 

risk challenges 

confronting the 

construction projects 

in Nigeria 

To explore the level of 

risk challenges 

confronting the 

construction projects in 

Nigeria 

Risk matrix, Data 

Plot and Mean Value 

Mean Value result 

showed that time, cost 

and quality are the top 

three challenges 

confronting 

construction projects 

delivery; the risk 

matrix indicated that 

all challenges are 

high-risk challenges 

 

Odimabo [38] Analysed risk 

management system 

to guide construction 

projects in 

developing nations 

with reference to 

Nigeria 

To analysed risk 

management system to 

guide construction 

projects in developing 

nations 

Questionnaire 

Survey, Frequency 

Distribution and 

Central Tendency 

The findings indicates 

the development of a 

best risk management 

practice system in 

Nigeria’s construction 

projects with an 

operation guide to 

assist construction 

professionals 

- 

Abiodun & 

Nwagu [39] 

Assessed 

comparatively rework 

occurrences on 

buildings in Akure 

Municipal of Ondo 

State, Nigeria 

To promote building 

works being carried 

with maximum care 

and control to 

minimize drastically 

Closed-Ended Well-

Structured 

Questionnaire, 

Snowball and 

Purposive Sampling, 

frequency, 

percentage, Mean 

Item Score, Relative 

Importance Index 

(RII), Mann-Whitney 

U Test and 

Spearman’s Rank 

Correlation 

Coefficient 

The result of the 

descriptive statistics 

revealed plumbing; 

sanitary system and 

electrical services are 

the most defective. 

Limited to Akure 

in Ondo State 

(South-West, 

Nigeria) 

Alayande & 

Wasiu [40] 

Identified and 

assessed the barriers 

to construction 

projects stakeholder 

management 

To identify and assess 

the barriers to 

construction projects 

stakeholder 

management.  

To examine critical 

success factors 

affecting stakeholder 

management in 

construction project 

delivery 

Qualitative Research 

Design, Semi-

Structured Interview 

Result showed that the 

reduced understanding 

of stakeholder 

management practice 

and absence of 

appropriate 

stakeholders 

management practices 

were the most typified 

barriers influencing 

stakeholder 

management 

Restricted to 

Abuja metropolis 

Abdulkadir et 

al. [41] 

Explored the severity 

degree, mitigating 

measures as well as 

stakeholders 

challenges in 

curtailing the factors 

affecting construction 

project cost in North-

eastern, Nigeria 

To investigate the 

severity degree, 

mitigating measures as 

well as stakeholders 

challenges in curtailing 

the factors affecting 

construction project 

cost in North-East  

Percentages, Severity 

Index, Relative 

Important Index (RII) 

and Inferential 

Statistics 

The result indicated 

the top factors 

severely influencing 

the cost of 

construction as market 

condition stability, 

building materials 

fluctuation and prices 

of labour, and 

problems of funding. 

Reduced number 

of questionnaires 

administered 

Adindu et al. 

[42] 

Assessed the level of 

construction 

Sustainable 

Construction (SC) 

awareness, source of 

SC knowledge and 

also proffers ways of 

SC applicability 

improvement in 

Nigeria 

To assess the level of 

construction 

Sustainable 

Construction (SC) 

awareness. To 

determine the source of 

SC knowledge and also 

proffers ways of SC 

applicability 

improvement 

Structured 

Questionnaire and 

Descriptive Research 

Survey 

The result indicated all 

states in the six geo-

political zones fell 

below the value of 

0.700 which is the 

Geopolitical Zone 

Mean Awareness 

index (GZMAi) value 

- 

Cross & Abbas 

[43] 

Studied the 

underlying factors 

that triggers project 

failure and their 

influence on the 

Nigerian construction 

sector 

To reveal the 

underlying factors that 

triggers project failure 

and their influence on 

the construction sector 

Quantitative 

Research Approach, 

Online Questionnaire 

Survey and Relative 

Importance Index 

(RII) technique 

The result of the 

ranking indicated 12 

underlying factors that 

trigger project failure 

and abandonment 

some of which are 

corruption and 

bureaucracy, absence 

of appropriate project 

planning and poor 

communication  

Restricted Number 

of Responses  
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Manu et al. [44] Investigated the gap 

critical to the 

procurement capacity 

of state and local 

government agencies 

that are part of the 

public infrastructure 

procurement in 

Nigeria 

To explore the gap 

critical to the 

procurement capacity 

of state and local 

government agencies 

that are part of the 

public infrastructure 

procurement 

Questionnaire Survey 

and Descriptive 

Statistics 

The result accentuates 

the keenness of 

procurement capacity 

weakness of 

organization amid 

public institution 

contained by 

governance structure 

of Nigeria. 

Limited to public 

infrastructure 

procurement 

Fadun & Saka 

[45] 

Investigated 

construction industry 

risk management 

with reference to the 

critical success 

factors (CSFs) of 

Nigeria’s 

construction projects 

To explore 

construction industry 

risk management with 

reference to the critical 

success factors (CSFs) 

of Nigeria’s 

construction projects 

Structured 

Questionnaire and  

Exploratory Factor 

Analysis 

The consequence of 

the result of this study 

is that it is of utmost 

importance for Nigeria 

construction project 

managers to establish 

and regulate CSFs of 

all project at the 

planning stage.   

Only CSFs are 

considered 

Oluwaseyi & 

Godwin [46] 

Assessed the causes 

of abandoned projects 

with reference to 

public tertiary 

institutions in Nigeria 

To assess the causes of 

abandoned projects 

with reference to 

public tertiary 

institutions in Nigeria. 

To providing empirical 

information that can 

aid in promoting 

successful delivery of 

research facilities and 

teaching in Osun state 

Questionnaire, Mean, 

Factor Analysis and 

Kruskal-Wallis (K-

W) test 

payment delays, 

mismanagement of 

fund, insufficient 

budgetary provision, 

insufficient finance, 

and inflation and 

contractors bankruptcy 

as the top most factors 

inducing delay 

Restricted to 

tertiary institutions 

only 

Mac-Barango 

[47] 

Examined the causes 

and effects of 

construction project 

abandonment in 

Nigeria 

To examine the causes 

and effects of 

construction project 

abandonment in 

Nigeria with the 

research data on some 

abandoned projects 

retrieved from 

construction 

professionals across 

three cities 

Primary and 

Secondary Data 

Sources, Mean 

Scores (Central 

Tendencies) Values 

The findings indicated 

that planning 

inadequacy, project 

scope variation, faulty 

design, payment 

delays and 

incompetence as the 

major factors 

influencing project 

abandonment. 

The considered 

abandoned 

projects were not 

explicitly stated 

Richard et al. 

[48] 

Examined the 

influence of project 

size and the different 

between base 

estimate and initial 

contract sum in 

change order rate 

prediction 

To examine the 

influence of project 

size and the different 

between base estimate 

and initial contract sum 

in change order rate 

prediction 

Descriptive and 

Influential Statistics 

The outcome of the 

analysis posited that 

project size and the 

change between base 

estimate and initial 

contract sum can be 

change order rates 

predictors 

The study period 

is restricted to be 

between 2004 and 

2016  

Ojo & Aroge 

[49] 

Investigated and 

determined the 

various causes of 

government industrial 

abandonment projects 

(GIAPs) in Ondo 

State, Nigeria 

To investigate and 

determine the various 

causes of government 

industrial abandonment 

projects (GIAPs) 

Wide Questionnaire 

Survey, Frequencies, 

Percentages, Mean 

and Standard 

Deviation 

The result indicated 

cost under run and site 

workers shortage as 

some of the principal 

causes of GIAPs 

owing to resource 

challenge, fraudulent 

practices, and bribery 

and corruption. 

Restricted to Ondo 

State (South-West, 

Nigeria) 

Source: Authors, (2022) 

 

3.2 Delay, failure and project abandonment factors affecting infrastructure project delivery 

globally in the context of developing nations. 

 

Table 2: Publications on delay, failure and project abandonment factors affecting infrastructure 

project delivery globally in the context of developing nations. 
Source Title Objective(s) of Study Methodology of 

Study 

Main Findings Study’s Limitation 

Fatayer et al. [50] Investigated the 

reasons behind the 

non-fulfilment of 

contractual 

requirement in three 

varying project 

types in Palestine 

To investigate the 

reasons behind the 

non-fulfilment of 

contractual 

requirement in three 

varying project types 

which are road, 

building and electro-

mechanical projects  

Qualitative and 

Quantitative Data, 

Literature and Semi-

Structured Interview, 

Mean, Standard 

Deviation and Degree 

of Importance 

The outcome showed 

the causes of the lack 

of contractors 

contract fulfilment in 

building project is 

awarding of the 

contract to the lowest 

bidder with a low 

profit margin, owing 

to strong competition 

among the 

contractors. 

- 

Solomon et al. 

[51] 

Investigated 

comparatively the 

success factors 

prevalent in the 

Ethiopian private 

To investigate 

comparatively the 

success factors 

prevalent in the 

Ethiopian private and 

Structured 

Questionnaire Matrix 

and Delphi–Analytic 

Hierarchy Process 

(AHP) method 

Result showed the 

top three ranked 

success factors that 

are critical in the 

private sectors 

- 
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and public 

construction sector 

public construction 

sector 

comprises of 

unambiguous project 

goals, contractors 

financial capacity 

and consulting firms 

competencies. 

Khudhaire & 

Naji, [52] 

Explored the causes 

of the abandoned 

construction project 

in Iraq 

To explore the causes 

of the abandoned 

construction project  

Questionnaire Survey 

and Relative 

Importance Index 

(RII) 

The result showed 

the highest causes of 

project abandoned 

from the highest are 

time, finance and 

resources with a 

corresponding 

overall RII of 78.0, 

76.3 and 75.8. 

The methodology 

was limited to RII 

Banerjee et al. 

[53] 

Developed a risk 

prediction system 

based on a cross 

analytical-machine 

learning model for 

construction 

megaprojects 

To develop a risk 

prediction system 

based on a cross 

analytical-machine 

learning model for 

construction 

megaprojects 

. Questionnaire 

Synthetic minority 

over-sampling 

technique (SMOTE) 

and the Wilcoxon 

rank-sum test, K-

means clustering, a 

genetic-algorithm-

based K-means 

clustering algorithm 

(GA–K-means) 

The result from the 

model proposed 

established variety of 

sub-risk factors and 

high-risk factors, 

which can 

cumulatively impact 

performance overall 

- 

Albtoush, et al. 

[54] 

Established the 

most substantial 

causes of cost 

overrun in 

construction 

projects in Jordan 

To establish the most 

substantial causes of 

cost overrun in 

construction projects 

Questionnaire Survey 

and Multivariate 

Statistics 

The study findings 

showed the existence 

of four fundamental 

reasons behind cost 

overrun which are 

financial difficulties, 

materials issues, 

design issues and 

additional works. 

Only qualitative 

data was employed 

for the study 

Nguyen et al. [55] Identified critical 

factors (CFs) 

influencing 

Construction 

Labour Productivity 

(CLP) by 

comparing the 

perception between 

project managers 

and contractors 

To identify critical 

factors (CFs) 

influencing 

Construction Labour 

Productivity (CLP) by 

comparing the 

perception between 

project managers and 

contractors 

Structured 

Questionnaire Survey, 

Mean, Standard 

Deviation, and 

Inferential Statistics of 

Relative Important 

Index (RII) 

The ensued result 

posited the existence 

of a wide range of 

difference between 

contractors and 

project managers 

view of the highest 

factors affecting 

construction labour 

productivity 

Restricted to the 

perception of 

Project Managers 

and Contractors 

Fariala & Awolusi 

[56] 

Explored the 

construction 

projects key success 

factors in the 

Democratic 

Republic of Congo 

(DRC) 

To explore the 

construction projects 

key success factors in 

the Democratic 

Republic of Congo 

(DRC) 

Quantitative Methods The finding 

stemming from the 

study indicates that 

DRC construction 

project success could 

be induced via 

effective and 

efficient risk 

management 

- 

Damoah et al. 

[57] 

Assessed the 

reasons behind 

government 

construction project 

abandonment in 

Ghana 

To assess the reasons 

behind government 

construction project 

abandonment  

Sequential Data 

Collection Technique, 

Detailed Semi-

Structured Interviews, 

Questionnaire 

Surveys, Factor 

Analysis and 

Structural Equation 

Modelling 

The study revealed 

political leadership, 

culture, external 

forces, resources 

availability and 

funding, and 

institutional / 

administrative 

bottlenecks as the top 

factors 

Limited to Ghana  

government 

construction project 

implementation 

Yap et al. [58] Revisited the 

construction critical 

delay factors in 

Malaysia through 

project analysis 

To assess the 

construction critical 

delay factors in 

Malaysia through 

project analysis 

Questionnaire Survey, 

Relative Importance 

Index (RII) and 

Spearman’s Rank 

Correlation Tests 

The top three factors 

indicated by the 

result are absence of 

proper planning and 

scheduling, 

numerous clients 

change order and 

absences of 

competencies in site 

supervision  

- 

Thani [59] Examined the 

reasons behind 

Botswana public 

project failure from 

the view point of 

the contractor 

To examine the 

reasons behind 

Botswana public 

project failure from 

the view point of the 

contractor 

Questionnaire Survey 

and Descriptive 

Statistics 

Result indicated the 

top project failure 

factors to be 

corruption, project 

funds late payment, 

delays in 

procurement, and 

improper risk 

management, poor 

work ethics. 

Limited Number of 

Respondents 

Taofeeq et al. [60] Investigated the risk 

attitude influencing 

the contractors from 

To investigate the risk 

attitude influencing 

the contractors from 

Questionnaire Survey 

and Descriptive 

Statistics 

The results from the 

study indicated that 

changes are familiar 

- 
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the perspective of 

the Malaysian 

Construction 

Industry 

the perspective of the 

Malaysian 

Construction Industry 

and frequently occurs 

at any stage during 

the project 

Uneb & Raza [61] Assessed 

organizational 

structures effects 

and construction 

types on view of 

project failure 

factors in Pakistan 

To assess 

organizational 

structures effects and 

construction types on 

view of project failure 

factors  

Questionnaire Survey 

and Descriptive 

Statistics 

The ensued result 

indicated that project 

planning and 

management factors 

are highly rated by 

construction experts 

overall. 

- 

Nyuonguo & 

Sundjo [62] 

Conducted an 

empirical 

investigation into 

construction project 

failure inducers in 

the Cameroon 

Baptist Convention 

Health Services 

(CBCHS) technical 

department 

To construction 

project failure 

inducers in the 

Cameroon Baptist 

Convention Health 

Services (CBCHS) 

technical department 

Questionnaires, 

Descriptive Statistics 

and Probit Regression 

Amid several 

ensuing result from 

the study, it was 

discovered that non-

resolution among 

participant neither 

influenced the 

expected completion 

time nor the project 

execution cost 

Limited to 

Cameroon Baptist 

Convention Health 

Services (CBCHS) 

technical 

department 

Subhav et al. [63] Assessed the 

different traits for 

delay in 

construction 

projects using 

Indian residential 

building projects 

To establish the 

different traits for 

delay in construction 

projects using Indian 

residential building 

projects as a point of 

beginning 

Questionnaire Survey 

and  Relative 

Importance Index 

(RII) 

Analysis result 

showed that on-site 

material shortages, 

unexpected site 

condition, weather 

condition challenge, 

rework, insufficient 

modern equipment as 

some of the major 

delay causes 

Restricted to Indian 

residential building 

projects 

Shakil et al. [64] Assessed the reality 

check against 

skilled worker 

parameters and 

parameters failure 

effect for 

Bangladesh 

construction 

industry 

To assess the reality 

check against skilled 

worker parameters and 

parameters failure 

effect for construction 

industry 

Questionnaire Survey 

and 

Descriptive Statistics  

Result showed the 

percentage of 

workers having 

complete 

understanding and 

working regulation 

of safety in 

construction to be 

19.35%, materials as 

6.45%, equipment 

and tools as 9.68% 

and more.  

Limited to a 

geographical area 

Damoah & Akwei 

[65] 

Examined the 

extent of failure 

within government 

projects in Ghana 

by adopting 

multiple failure 

criteria 

To examine the extent 

of failure within 

government projects in 

Ghana by adopting 

multiple failure 

criteria 

Comprehensive Semi-

Structured Interview 

and Questionnaire, 

Relative Importance 

Index (RII) 

The results showed 

that Ghanaian 

government projects 

fail on the entire six 

failure criteria, but 

the degree of failure 

vary from one 

criterion to the other.  

Limited to 

interview questions 

Shahhosseini et 

al. [66] 

Investigated 

construction project 

failure root causes 

in Iran 

To investigate 

construction project 

failure root causes  

Fault Tree Analysis 

(FTA) and Linguistic 

Weighted Average 

(LWA) 

The ensued outcome 

showed that the 

majority of project 

complications arise 

from financial 

inadequacies and 

bidding process 

weaknesses. 

Limited to project 

failure factors 

Source: Authors, (2022) 

 
3.3 Discussion of Findings 

3.3.1 Discussion of Findings in the Nigerian Context 

The continued persistence of delays, failures and abandonments factors experienced in the construction 

infrastructure project in Nigeria are as a result of the inadequacies of the project managers to have and apply 

requisite project management skills while handling construction projects [34]. Subsequently, [41] posited 

the top challenges to triggering project infrastructure development to be government attitude towards 

market price stability and insufficient awareness on the extent of construction cost increment. These as a 

result, affect the performances of the construction sector in terms of reduced infrastructure delivery and 

then, poor economic performances. Other studies posited delays, failures and abandonments factors to be 

induced by land accessibility challenges and location of project domiciliation [32]; level of project 

financing exhibited in the project [33]; project quality control, financial difficulties of contractors, program 

of work/project schedule, political interference, fluctuation in prices and the condition of site [13]; resources 

wastage, decreased employment opportunities, construction activity inconsistencies and reduced 

government revenue [47]; lack of development of a best risk management practice system in Nigeria’s 

construction projects with an operation guide to assist construction professionals to productively implement 

risk management on their construction projects [38]. Subsequently, according to [36], the factors triggering 

project abandonments includes poor project implementation, undesirable government political practices 

and the lack of enablers that can ensure project continuity in cases where projects are not being completed 

by an incumbent government. These means that there is need for proper project implementation through 

the application of requisite project management tools with desirable government policies as well as the 
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need for continuity in government projects. For instance, the current administration continued the 

transportation infrastructural project started by the previous democratic government and has resulted into 

easier and faster delivery of the project on the basis of the continuity experienced in government in that 

area. This has therefore, facilitated the easy movement of people and goods from one location to the other 

within the country [67], as improvements were recorded in that area of project delivery. 

 

3.3.2 Discussion of Findings in the globally in the Context of developing nations 

The persistent delays, failures and abandonments factors affecting infrastructural project delivery includes 

insufficient resources, improper project management, budget overrun, improper planning and time 

overruns, insufficient know-how, poor risk management and project scope, disputes and poor 

communication according to [59]. In consonance, [51], posited these factors to be ambiguous project goals, 

contractor’s financial capacity and consulting firm’s competencies. These shows that ambiguity in scopes 

of the project causes confusion between the contractor and the client, insufficient financial level of the 

contractor induces project’s inability to reach milestones, and consulting firms incompetence triggers 

ambiguity in the project scope. Other studies posited these delays, failures and abandonments factors to be 

associated with time, finance and resources constraint [52]; financial inadequacies and bidding process 

weaknesses [66]; external forces, cultural and political leadership are primary causes while the secondary 

reasons are administrative/institutional logjams and resources (including funding) causes [57]; wide range 

of difference between contractors and project managers view [55]; improper risk management lead to 

disruption of work sequence and impacting productivity, and subsequently, schedule delays and cost 

overruns [60]. Interestingly, the foregoing show that quite a large number of infrastructural projects are 

affected by these factors in the past and are still largely prevalent throughout the PLC with renewed 

challenges of these factors playing a major role which can act as either a bridge or barrier to infrastructural 

project delivery. 

 

4.0 Conclusions and Recommendation 

The review of the literature has provided concrete evidence on the project failure factors constituting 

challenges to construction project in Nigeria and globally in the context of developing nations. This study 

concludes that appropriate management of these project failure, delay and abandonment causing factors 

such as ineffective project planning, political pressure, design alteration, scope complexity and insufficient 

understanding of project management as well as financial aptitude and market estimates are some of the 

improvement measures to be made use of, as they are integral to construction infrastructure project delivery. 

This is reinforced by the findings that indicated that, quite a large number of infrastructural projects are 

affected by these factors in the past and are still largely prevalent throughout the PLC, and further posited 

that in every project, these factors play a major role which can act as either a bridge or barrier to 

infrastructural project delivery. The study recommends that, for projects to be completed on time, cost and 

scope, project failure factors have to be put into consideration throughout the PLC with reasonably 

sufficient time dedicated to their analysis and acquiring sufficient knowledge of these failure, delay and 

project abandonment triggering factors before embarking on a choosing infrastructure project. 

 

Acknowledgement 

We express our appreciation to the Faculty of Engineering, Universitas Sarjanawiyata Tamansiswa, the 

organizers of the International Conference on Sustainable Engineering and Technology (IC-SET) 2022, 

“Engineering and Technology Innovation for Sustainability” for the opportunity to present this manuscript. 

 

References 

[1] Odediran S. J, Adeyinka B. F., Opatunji O. A., & Morakinyo K. O. (2012). Business Structure of 

Indigenous Firms in the Nigerian Construction Industry, International Journal of Business 

Research & Management (IJBRM), 3 (5) : 2012 255. 

[2] Lopes, J. P., Oliveira, R. A., & Abreu, M. I. (2011). The Construction Industry and the  Challenges of 

the Millennium Development Goals. Management and Innovation for a Sustainable Built 

Environment, pp.20-23. 

[3] Osuizugbo, I. C., & Ojelabi, A. R. (2020). Building Production Management Practice in the 

Construction Industry in Nigeria. Engineering Management in Production and Services, Vol. 12 

No. 2, pp.56-73. DOI: 10.2478/emj-2020-0011 

[4] Kabirifar, K., & Mojtahedi, M. (2019). The impact of Engineering, Procurement and Construction 

(EPC) Phases on Project Performance: A Case of Large-scale Residential Construction Project. 

Buildings, 9(15), pp. 1–15. DOI:10.3390/buildings9010015 

[5] Owusu-Manu, D. G., Jehuri, A. B., Edwards, D. J., Boateng, F., & Asumadu, G. (2019). “The impact 

of infrastructure development on economic growth in sub-Saharan Africa with special focus on 

Ghana”, Journal of Financial Management of Property and Construction, Emerald Publishing, Vol. 

24 No. 3, pp. 253-273, doi: 10.1108/JFMPC-09-2018-0050. 

[6] Uhunmwuangho, S. O., & Ekpu, C. (2012). Analysis of Socio-Political Implication of Infrastructural 

Decay in Nigeria. African Research Review, 6(40), 40-58. 

[7] Mahmood, S., & Shahrukh, A. N. (2012). Exploring the Critical Success Factors of Construction 

Companies of Developing Countries. The International Journal's Research Journal of Social 

Science & Management, 1(1), 8-14. 



INTERNATIONAL CONFERENCE ON SUSTAINABLE ENGINEERING AND TECHNOLOGY 
ENGINEERING AND TECHNOLOGY INNOVATION FOR SUSTAINABILITY ǀ Yogyakarta, June 7th, 2022 

ISBN 978-602-6258-30-4  CE - 202 

[8] Awolusi, O. D. (2021). Economic Growth and Socioeconomic Sustainability in BRICS Countries: A 

Vector Error Correction Modeling Approach, Journal of Economics and Behavioral Studies, 13(3), 

1-23. 

[9] Ogbuagu, U., Ubi, P., & Effiom L. (2014). Corruption and Infrastructural Decay: Perceptile Evidence 

from Nigeria. Journal of Economic and Sustainable Development, 5(10), 20-27. 

[10] Dithebe, K., Aigbavboa, C. O., Thwala, W. D., & Oke, A. E. (2019). Factor analysis of critical success 

factors for water infrastructure projects delivered under public– private partnerships. Journal of 

Financial Management of Property and Construction, 24(3), 338–357. 

https://doi.org/10.1108/JFMPC-06-2019- 0049 

[11] Sfakianaki, E. (2019). Critical success factors for sustainable construction: A literature review. 

Management of Environmental Quality: An International Journal, 30 (1), 176–196. 

https://doi.org/10.1108/MEQ-02-2018- 0043 

[12] Van, L. T., Sang, N. M., & Viet, N. T. (2015). “A conceptual model of delay factors affecting 

government construction projects”, ARPN Journal of Science and Technology, Vol. 5 No. 2, pp. 

92-100. 

[13] Egwim, C. N., Alaka, H., Toriola-Coker, L. O., Balogun, H., Ajayi, S., & Oseghale R. (2021). 

Extraction of underlying factors causing construction projects delay in Nigeria. Journal of 

Engineering, Design and Technology © Emerald Publishing Limited 1726-0531 DOI 

10.1108/JEDT-04-2021-0211 

[14] Sohail, M., & Cavill, S. (2008). Accountability to prevent corruption in construction projects. J Constr 

Eng Manage. 134(9):729–738. 

[15] Zadawa A. N., Hussin A. A., & Osmadi A. (2018). Mediating effects of enforcement on public 

procurement guidelines’ compliance barriers and cost performance of construction projects in 

Nigerian Federal Universities: a process macro approach. J Constr Dev Countr. 23(1):81–102. 

[16] Gledson, B., Williams, D., & Littlemore, M. (2018, September). Construction planning efficiency and 

delivery time performance: analysing failure in task-level ‘hit rates’. In ARCOM 2018: 34th Annual 

Conference–Belfast, UK: A Productive Relationship: Balancing Fragmentation and Integration. 

[17] Tayeh B. A., Al Hallaq K., Alaloul W. S., & Kuhail, A. R. (2018). Factors affecting the success of 

construction projects in Gaza strip. Open Civil Eng J. 12(1):389–403. 

[18] Ngacho, C., & Das, D. (2014). A performance evaluation framework of development projects: an 

empirical study of Constituency Development Fund (CDF) construction projects in Kenya. Int J 

Project Manage. 32(3):492–507. 

[19] Ameyaw E. E., P€arn E., Chan A. P., Owusu-Manu, D. G., Edwards, D. J., & Darko A. (2017). Corrupt 

practices in the construction industry: Survey of Ghanaian Experience. J Manage Eng. 

33(6):05017006. 

[20] Sweis, G., Hammad, A. A., & Shboul, A. (2008). Delays in construction projects: The case of Jordan. 

International Journal of Project Management, 26(6), 665–674. 

[21] Ofori, G. 2012. Developing the Construction Industry in Ghana: The Case for a Central Agency. 

National University of Singapore, Singapore. Available at: 

www.ghanatrade.gov.gh/file/Developing%20the%20Construction%20Industry%20in%20Ghana

%20BUILDING.pdf. (Accessed 10 March 2017). 

[22] Shehu, Z., Endut, I. R., Akintoye, A., & Holt, G. D. (2014). Cost overrun in the Malaysian construction 

industry projects: A deeper insight. International Journal of Project Management, 32(8), 1471–

1480. 

[23] Amoatey, C. T., Ameyaw, Y. A., Adaku, E., & Famiyeh, S. (2015). Analysing delay causes and effects 

in Ghanaian state housing construction projects. International Journal of Managing Projects in 

Business, 8(1), 198 – 214 

[24] Pero, M., Stößlein, M., & Cigolini, R. (2015). Linking product modularity to supply chain integration 

in the construction and shipbuilding industries. International Journal of Production Economics, 

170, 602–615. 

[25] Sambasivan, M., & Soon, Y. W. (2007). Causes and effects of delays in Malaysian construction 

industry. International Journal of project management, 25(5), 517-526. 

[26] Baumeister, R. F., & Leary, M. R. (1997). Writing narrative literature reviews. Review of General 

Psychology, 1, 311–320. https://doi.org/10.1037/1089-2680.1.3.311. 

[27] Tranfield, D., Denyer, D., & Smart, P. (2003). Towards a methodology for developing evidence-

informed management knowledge by means of systematic review. British Journal of Management, 

14, 207–222. https://doi.org/10.1111/1467-8551.00375. 

[28] Snyder, H. (2019). Literature review as a research methodology: An overview and guidelines. Journal 

of Business Research, 104(August), 333–339. https://doi.org/10.1016/j.jbusres.2019.07.039. 

[29] Norberg, C., & Johansson, M. (2021). “Women and “ideal” women”: The representation of women in 

the construction industry. Gender Issues, 38(1), 1-24. 

[30] Yusuf, S., Musa, M., Diugwu, I., Adindu, C., & Afeez, B. (2021). A Systematic Literature Review 

Approach on the Role of Digitalization in Construction Infrastructure and Sustainable City 

Development in Developing Countries. Proceedings of the 8th Zero Energy Mass Custom Housing 

(ZEMCH) International Conference, United Arab Emirates University Ain, UAE. 26-28 October 

2021, 1075–1093. 

[31] Oloruntoba, S., & Olanipekun, A. (2021). Socio-Psychological Motivational Needs Of Unskilled 

Women Working In Nigeria’s Construction Industry. In: Laryea, S. and Essah, E. (Eds) Procs West 

https://doi.org/10.1108/MEQ-02-2018-%200043
https://doi.org/10.1111/1467-8551.00375
https://doi.org/10.1016/j.jbusres.2019.07.039


INTERNATIONAL CONFERENCE ON SUSTAINABLE ENGINEERING AND TECHNOLOGY 
ENGINEERING AND TECHNOLOGY INNOVATION FOR SUSTAINABILITY ǀ Yogyakarta, June 7th, 2022 

ISBN 978-602-6258-30-4  CE - 203 

Africa Built Environment Research (WABER) Conference, 9-11 August 2021, Accra, Ghana, 857-

873. 

[32] Okoro, R. C. (2021). Assessing State Influence on access to Land and Project Implementation of 

Federal Government Building Construction Projects in South-South Nigeria (2006 -2016). 

Academic Journal of Current Research Vol.8, No.6; ISSN (2343 – 403X); p –ISSN 3244 - 5621 

Impact factor: 7.91 

[33] Semoniwon, A. Y. (2021). Assessment of project finance initiatives for public infrastructure projects 

in Lagos state, Nigeria. A dissertation in the department of Quantity Surveying, School of 

Environmental Technology submitted to the School of Postgraduate Studies, in partial fulfilment 

of the requirements for the award of the Degree of Masters of Technology in Quantity Surveying 

of the Federal University of Technology, Akure, Ondo State, Nigeria. 

[34] Unegbu, H. C. O., Yawas, D. S., & Dan-asabe, B. (2021). Assessment of the Relative Importance and 

Relationships of Project Management Practices for the Construction industry in Nigeria. 

Proceedings on Engineering Sciences. Vol. 03, No.1, 65-80. DOI: 10.2487/PES03.01.007. 

[35] Ezejiofor, R. A., Ebubechukwu, J. O., & Ndum, N. B. (2021). Effect of internal control on execution 

of capital project in Nigeria: Evidence from Anambra State Public Sector. Research Journal of 

Management Practice | ISSN: 2782-7674 Vol. 1, Issue 4. Journal DOI: 

www.doi.org/10.46654/RJMP 

[36] Ikechukwu, U. F., & Ozuzu, J. C. (2021). Failure of Public Building Projects: An investigation of 

abandoned Hospital Projects in Imo State, Nigeria. Journal of Engineering Research and Reports. 

21(2): 9-20, 2021; Article no.JERR.74687 ISSN: 2582-2926. DOI: 

10.9734/JERR/2021/v21i217442. 

[37] Alameri, A., Alhammadi, A. S. A. M., Memom, A.H., Rahman, I.A., & Nasaruddin, N.A.N., (2021). 

Assessing the Risk Level of the Challenges Faced in Construction Projects. Engineering, 

Technology & Applied Science Research. Vol. 11, No. 3, 7152-7157.  

[38] Odimabo, O. O. (2021). Risk management system to guide building construction projects’ in 

developing countries: A case study of Nigeria. A thesis submitted in partial fulfilment of the 

Requirements of the University of Wolverhampton for the degree of Doctor of Philosophy. 

[39] Abiodun, O., & Nwagu, J. (2021).  Comparative Assessment of Rework on Buildings in Akure 

Municipal, Ondo State, Nigeria.  International Journal Of Sustainable Construction Engineering 

and Technology. Vol. 12 No. 2, 24-37. DOI: https://doi.org/10.30880/ijscet.2021.12.02.003 

[40] Alayande, A., & Wasiu O., (2021). Analysis of stakeholder management of construction projects in 

Abuja, Nigeria. International Journal of Environmental Design & Construction Management. Vol. 

20 No. 4. IJECM ISSN-2325-9884(Print).Published by Cambridge Research and Publications. 

[41] Abdulkadir, S., Mohammed, S., Gambo, I., Kunya, S.U., & Ashiru, S., (2020).  Factors Influencing 

Cost Escalation in Construction Projects of North-Eastern Nigeria: A Professional Perspectives. 

Journal of  Civil and Construction Engineering. Volume-6, Issue-2,  

https://doi.org/10.46610/JOCCE.2021.v06i02.005 

[42] Adindu, C. C., Musa, A., Nwajagu, U., Yusuf, S., & Yisa, S. (2020). Applicability of sustainable 

construction in Nigeria infrastructure projects-empirical study of the six geopolitical zones. CSID 

Journal of Infrastructure Development, 3(2): 129-141 (2020) ISSN 2407-4438. DOI: 

https://doi.org/10.32783/csid-jid.v3i2.161 

[43] Cross, O. D., & Abbas, U. I. (2019). Project Failure and Its Influence On the Performance of 

Construction Firms in Nigeria. International Journal of Research in Business, Economics and 

Management. Vol.3 Issue 2 March-April. 

[44] Manu, P., Asiedu, R. O., Mahamadu, A. M., Olomolaiye, P. O., Booth, C., Manu, E., & Agyekum, K. 

(2021). Contribution of procurement capacity of public agencies to attainment of procurement 

objectives in infrastructure procurement. Engineering, Construction and Architectural 

Management. 

[45] Fadun, O. S., & Saka, S. T. (2018). Risk management in the construction industry: Analysis of critical 

success factors (CSFs) of construction projects in Nigeria. International Journal of Development 

and Management Review (INJODEMAR) Vol. 13 No. 1. 

[46] Oluwaseyi, O. A., & Godwin, O. J. (2017). "Assessment of abandonment causative factors in the 

Nigerian public tertiary educational institutions projects", International Journal of Building 

Pathology and Adaptation, Vol. 35 Issue: 1, doi: 10.1108/IJBPA-07-2016-0016. 

[47] Mac-Barango, D., (2017). Project Abandonment: An Appraisal of Causes, Effects and Remedies. 

World Journal of Innovation and Modern Technology Vol. 1 No.1. ISSN 2504-4766, 

www.iiardpub.org 

[48] Richard, K. A., Peter, K. K., & Gerryshom, M. (2016). Predictors of change order rates in building 

projects under "due process" in northern Nigeria. Journal of International Academic Research for 

Multidisciplinary. Impact Factor 2.417, ISSN: 2320-5083, Volume 4, Issue 3, April. 

[49] Ojo, O. J., & Aroge, I. O. (2016). Effects of government abandoned projects on socio-economy of 

Ondo State, Nigeria. JORIND 14(2). ISSN 1596-8303. www.transcampus.org/journal; 

www.ajol.info/journals/jorind 

[50] Fatayer, F. A., Issa, A. Z., Abunemeh, M., & Dwikat, M. A. M. (2021). Investigating the causes 

preventing the fulfilment of construction contract requirements. Engineering, Construction and 

Architectural Management. Emerald Publishing Limited 0969-9988. DOI 10.1108/ECAM-01-

2021-0083. 

http://www.doi.org/10.46654/RJMP
https://doi.org/10.30880/ijscet.2021.12.02.003
https://doi.org/10.46610/JOCCE.2021.v06i02.005
https://doi.org/10.32783/csid-jid.v3i2.161
http://www.iiardpub.org/
http://www.ajol.info/journals/jorind


INTERNATIONAL CONFERENCE ON SUSTAINABLE ENGINEERING AND TECHNOLOGY 
ENGINEERING AND TECHNOLOGY INNOVATION FOR SUSTAINABILITY ǀ Yogyakarta, June 7th, 2022 

ISBN 978-602-6258-30-4  CE - 204 

[51] Solomon, B., James, G., Asregedew W., & Saeed, R. (2021). A Hybrid Delphi-AHP Based Analysis 

of Construction Project - Specific Success Factors in Emerging Markets: The Case of Ethiopia, 

Cogent Engineering, 8:1, 1891701, DOI: 10.1080/23311916.2021.1891701 

[52] Khudhaire, H. Y., & Naji H. I. (2021). Causes of Abandoned Construction Projects: A case study in 

Iraq. IOP Conf. Series: Materials Science and Engineering. 1105 (2021) 0102081. 

doi:10.1088/1757-899X/1105/1/012081 

[53] Banerjee, C. D., Putta, J., & Rao, P. R. M. (2021). Risk Identification, Assessments, and Prediction for 

Mega Construction Projects: A Risk Prediction Paradigm Based on Cross Analytical-Machine 

Learning Model. Buildings 11, 172. https://doi.org/10.3390/buildings11040172 

[54] Albtoush, A. M. F., Doh, S. I., & Rahman, R. A. (2021). Underlying factors of cost overruns in 

developing countries: multivariate analysis of Jordanian projects. IOP Conf. Series: Earth and 

Environmental Science 682 (2021) 012019. DOI:10.1088/1755-1315/682/1/012019. 

[55] Nguyen, V. T., Nguyen, Q. T., Dinh, T. H., & Nguyen, L. D. Q. (2021). Critical factors affecting 

construction labor productivity: A comparison between perceptions of project managers and 

contractors, Cogent Business & Management, 8:1, 1863303, DOI: 

10.1080/23311975.2020.1863303 

[56] Fariala, A., & Awolusi, O. D. (2021). An assessment of Key Success Factors for Construction Projects 

in the Democratic Republic of Congo. Information Management and Business Review (ISSN 2220-

3796) Vol. 13, No. 2, pp. 16-34. 

[57] Damoah, I. S., Ayakwa, A., & Kumi, D. K. (2021). Causes of government construction projects’ 

abandonment. Journal of Project Management 6, 179–190. 10.5267/j.jpm.2021.5.004. 

[58] Yap, J. B. H., Goay, P. L., Woon, Y. B., & Skitmore, M. (2020). Revisiting critical delay factors for 

construction: Analysing projects in Malaysia. Alexandria Engineering Journal  60, 1717–1729. 

[59] Thandi, J. (2019). Causes of project failure in Botswana public projects: contractors’ perspective.  A 

Dissertation Submitted in Partial Fulfilment of the Requirement for the Award of the Degree of 

Masters of Business Administration at Botho University 

[60] Taofeeq, D. M., Adeleke, A. Q., & Hassan, A. K. (2019). Factors Affecting Contractor’s Risk Attitude 

from Malaysia Construction Industry Perspective. Social Science and Humanities Journal. SSHJ - 

VOL-03, ISSUE.  Page no. 1281-1298. 

[61] Uneb, G., & Raza, K. (2018). Effect of Organizational Structures and Types of Construction on 

Perceptions of Factors Contributing to Project Failure in Pakistan. Mehran University Research 

Journal of Engineering and Technology, Mehran University of Engineering and Technology, 

Jamshoro, Pakistan, 37 (1), pp.127-138, hal-01676714 

[62] Nyuonguo, K. N., & Sundjo, F. (2018). An empirical investigation into the drivers of construction 

project failure in the technical department of the Cameroon Baptist Convention Health Services. 

International Journal of Economics, Commerce and Management United Kingdom. Vol. VI, Issue 

1. ISSN 2348 0386. 

[63] Subhav, S., Anju, B., Saurav, D., & Deekshant, V. (2018). Critical Analysis of Causes of Delay in 

Residential Construction Projects in India. International Journal of Civil Engineering and 

Technology, 9(1), pp. 330-345. 

http://www.iaeme.com/IJCIET/issues.asp?JType=IJCIET&VType=9&IType=1 

[64] Shakil A., Hamidul I., Ikramul H., & Mehrab H. (2018). Reality check against skilled worker 

parameters and parameters failure effect on the construction industry for Bangladesh, International 

Journal of Construction Management, DOI: 10.1080/15623599.2018.1487158 

[65] Damoah, I. S., & Akwei, C. A. (2017). Government project failure in Ghana: a multidimensional 

approach. International Journal of Managing Projects in Business, 10 (1). pp. 32-59. ISSN 1753-

8378. 

[66] Shahhosseini, V., Afshar, M.R., & Amiri, O. (2016). The root causes of construction project failure. 

Sharif University of Technology. Scientia Iranica A (2018) 25(1), 93-108 

[67] Muhammed, O. A., Muhammed, A. A., Yakubu, H. A., Suleiman, A., & Abubakar, A. (2022). 

Assessment of Factors Affecting Contractors Tendering Success for Construction Projects in North 

Central Nigeria. International Journal of Real Estate Studies, INTREST. 

 

https://doi.org/10.3390/buildings11040172
http://www.iaeme.com/IJCIET/issues.asp?JType=IJCIET&VType=9&IType=1

