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Abstract 
 

Transportation infrastructure, specifically road projects, is the backbone of economic and social development of many countries. 

Successful road infrastructure projects are delivered with reduced cost, on time. Factors contributing to Construction delay in road 

construction projects in Libya were identified and ranked through a questionnaire survey distributed to owners, consultants, and con-

tractors involved in road projects. A total of 256 completed questionnaire forms were received and analysed. A Structural Equation 

Modelling SEM Path Model of relationship between delay factors and effects in road construction was formulated and evaluated 

using [SEM] 21 software.  49 factors classified into eight groups of factors and three groups of effects of delay. The contractor group 

in delay factors had the greatest impact on road construction delay with path coefficient β-values of 0.249, while financial groups in 

delay effects had the greatest impact on road construction delay with path coefficient β-values of 0.88. The R2 value of the model is 

0.48, indicating that the developed model substantially explains Construction delay. This rigorous multivariate analysis has identified 

several causative factors that contribute to delay in road construction projects in Libya. The findings will help all parties involved in 

construction projects to achieve better control over construction delays, and will provide support for practitioners to incorporate risk 

analysis for potential Construction delay in future projects. As well as for researchers in the field of road construction and under-

standing of the factors causing project cost overruns in developing countries. 
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1. Introduction 

Delays can occur in any phase of a construction project, thereby 

increasing the total duration of a project and total cost.  The main 

aim of project managers is to minimize cost and time. Hence, 

identification of the causes of delay is a crucial step in hindering 

their occurrence. Recently, a lot of attention has been focused on 

delay analysis and claims management. The most crucial feature 

in delay analysis is to identify the causes which influence the criti-

cal path and thereby delay project completions [1]. It is important 

to identify causes of schedule delays before they actually occur. A 

number of past research have found major reasons for delay ex-

ample [2]. Others have used advanced techniques such as fuzzy 

logic [3] to measure reasons for delay and adapt activities and 

project durations; or have measured the effect of delay of specific 

delayed events like [4] who used mathematical models to evaluate 

the impact of delay on the cost of a concrete batch plant.  

Although these researchers have investigated the major causes of 

delays, they did not look into the effects when different factors 

combine to cause schedule delays. If the influence of different 

causes, alone and in combinations, can be identified and quanti-

fied, managers have more information to help them prevent or 

reduce construction project delays.  

SEM is a complex data analysis tool utilised when identifying data 

relationships quantitatively by utilising a multivariate method for 

predicting a series of interrelated dependent relationships concur-

rently [5]. Initially developed by social scientists, it is an extension 

of standardized regression modelling, but its ability to handle in-

dependent variables that are imprecisely measured has led to its 

widespread application in analysing consumer and marketing be-

havior [6].  However, these characteristics also make it well-suited 

for analysing many issues that arise in the field of management 

and construction engineering [7] .   

The study reported here extends the work of a study by [8] that 

investigated significant factors of construction delay.  The re-

searchers utilised a structured questionnaire that has listed well 

known causes of delay and respondents were asked to rank them 

in terms of importance, frequency and severity of impact. The 

present study seeks to use SEM to analyse the relationships among 

delay items that have been identified and effects of delay as hav-

ing significant delay effects on Libyan road construction projects. 

Similar to Shebob et al., a questionnaire survey was conducted 

among the participants in road construction projects in Tripoli and 

Western Libya. 

2. Literature Review 

Gunduz & AbuHassan [9]conducted a study to identify the factors 

contributing to delays in construction projects in Turkey. They 

identified 83 factors related to nine different categories, from 

which they identified 15 factors that contributed to delays.  These 

included: construction inadequate contractor experience, poor 

project planning, inefficient site management, and frequent chang-

es in project process and orders. Other researchers like [10] identi-
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fied a number of factors related to delays in the construction in-

dustry of Malaysia. They concluded that material delivery, labour 

productivity, inadequate decision-making process, inadequate 

equipment, and inflation were the most important factors causing 

delays in the projects. Among these factors are some not previous-

ly highlighted in other studies in Malaysia. [11]  presented a statis-

tical model of factors contributing to delays in the construction 

industry, classified into four categories related respectively to 

owners, consultants, law and regulations, and general defects. 

They concluded that the most important and significant factors 

among these were budgeting and resource allocation defects.  

Elawi, et al.  [12] noted the most important reason for delay in 

infrastructure projects in Mecca, Saudi Arabia and made a com-

parison with other projects in the country and in other Gulf nations. 

The most severe cause of delay is land acquisition factor.  Other 

factors which can contribute to delay are lack of expertise among 

the contractors, disorganised underground utilities or services lines 

and re-designing. It is revealed that most of the project delays are 

caused by the owner rather than the consultants, contractors and 

other stakeholders of the project. [13] conducted exploratory in-

terviews with the industry experts in Qatar to verify the causes 

identified in the literature. A survey questionnaire was distributed 

to consultants, contractors and clients. It is discovered that over 

80% of infrastructure projects are delayed, with an average delay 

of 25%. The most common cause of delay are [a] utility agencies 

taking longer time to response [b] major changes made in the de-

sign during construction [c] inefficient planning and scheduling 

[d] inefficient control of progress and [ e] changes in the scope of 

the projects.  

A study in Bahrain by [14]  investigated the reasons for road con-

struction projects to be delayed that lead to cost and time overruns. 

Improper planning and scheduling by contractors, delays in deci-

sion making by owners and lack of experienced consultants are the 

main problems. [15] conducted a study to find out the reasons for 

road construction projects in Malawi to be delayed. In Malawi, the 

causes of delay are related to contractors, external factors and 

resources. In descending order the main reasons for delay are fuel 

shortage, contractors’ insufficient cash-flow, shortage of foreign 

currency for importing equipment and materials, clients are slow 

in making progressive payments, lack of equipment, delay in relo-

cating utilities, construction materials, shortage, delays in com-

pensation settlement to land owners and shortage of technical 

experts. In a study carried out in Egypt, [16] identified the main 

reasons for delay in road projects and the findings revealed a good 

correlation among the reasons and groups between contractors and 

site/design engineers and between consultants and site design 

engineers but a low correlation between contractors and consult-

ants. Therefore, none of these reasons can be considered to be 

most or least cause of delay. 

3. Relationship between Factors of Delays 

and Effects of Delays.  

The relationship between causes and effects are of two types. 

These are direct and indirect relationships. These relationships are 

studied by many authors. [17] in their study in Nepal linked the 

material-related causes with effects of cost and time overruns in 

construction projects. In their study about the large construction 

projects in the Kingdom of Saudi Arabia, [18] connected the caus-

es related to contractor and causes related to labour with the time 

overrun of the project. The other study carried out by [19] in Jor-

dan, they connected the causes related to contract with the dis-

putes and negotiations occurred among the parties participating in 

the project. 

[20] investigated to analysis the empirical relationships between 

the causes and the effects, so he found Client-related and contrac-

tor-related factors have impact on the time overrun, Contract-

related factors result in cost overrun, Client-related, contract-

related, contract relationship related, and external factors have 

impact on the disputes, factors Client-related and contract rela-

tionship-related factors escalate disputes to be settled by arbitra-

tion process. Client-related factors, labor-related, contract-related, 

contract relationship-related, and external factors escalate disputes 

to be settled by the litigation process. Correlation analysis is a 

good way to evaluate the relationship between variables that have 

interval data. The correlation analysis was carried out to evaluate 

the empirical relationship between the categories of causes and 

effects [21]. 

 In Libya, many projects have been temporarily abandoned during 

the turmoil since 2011. Obviously, security factors are the main 

reason to be blamed for this. Furthermore, the security conditions 

are more severe in rural areas where most construction projects are 

realized. The political instability in the country means also pay-

ment difficulties, poor cash flow, and low determination which are 

essential factors for big-scale international projects held in Libya. 

Many of these projects have now become so prohibitive that they 

have been abandoned permanently [22].  

In this research, we attempt to establish relationship between 

causes and effects through observable data. Since the data we have 

collected through survey is based on Likert-scale, it can be con-

sidered as interval data. 

4.  Theoretical Framework  

The above review provides the theoretical basis to develop the 

research framework for this study and In order to explore the in-

fluences of these factors and effects on road construction delays, 

the research sets out eleven hypotheses as follows:  

H1: Contractor-related factors [CO] have significant effects on 

Construction delay. 

H2: Owner-related factors [OW] have significant effects on Con-

struction delay. 

H3: Consultant-related factors [CN] have significant effects on 

Construction delay. 

H4: Utility-services-related factors [US] have significant effects on 

Construction delay. 

H5: Government-regulations-related factors [GR] have significant 

effects on Construction delay. 

H6: Project-related factors [PR] have no significant effects on 

Construction delay. 

H7: External factors [EX] have significant effects on Construction 

delay. 

H8: Equipment- and material-related factors [E&M] have signifi-

cant effects on Construction delay.  

H9: Construction delay has significant government-related effects 

[EG]. 

H10: Construction delay has significant site-related effects [ES]. 

H11: Construction delay has significant financial-related effects 

[EF]. 

5  Theoretical Model 

Theoretical model or hypothetical model is developed from a re-

view of past research works [23]. The theoretical model is basis 

for testing the relationships of independent and dependent varia-

bles [24]. Hence, based on a review of the literature, a structural 

model of factors and effects of delay is developed as presented in 

Figure 1. 

Each of the 11 independent variables [8 Delay Factors and 3 De-

lay Effects] includes a number of separate indicators or sub-

variables which are as listed below: 

1 - Delay Factors: 

• CO is the variable for the group of contractor-related factors, 

which consist of the following sub-variables: CO1 for Rework due 

to errors during construction; CO2 for Poor site management and 

supervision by contractor;   CO3 for Improper planning and 

scheduling of project by contractor; CO4 for Inexperienced man-

power employed by contractor;  CO5 for Poor qualification of the 
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contractor’s technical staff; CO6 for Difficulties in project financ-

ing by contractor;  CO7 for Shortage of  manpower; and CO8 for 

Poor communication between contractor and other project parties. 

• OW is the variable for the group of owner-related factors, 

which consist of the following sub-variables: OW1 for Difficulty 

in Budget availability for the project; OW2 for Delay in decision 

making by the owner; OW3 for Interference by the owner during 

construction operations; OW4 for Delay in progress payments by 

the owner; OW5 for Poor communication between owner and 

other project parties; and OW6 for Change of project scope by the 

owner during construction. 

• CN is the variable for the group of consultant-related factors 

group which consist of the following sub-variables: CN1 is Delay 

in performing testing and inspection by consultant; CN2 is Delay 

in approving major changes in the scope of work by consultant; 

CN3 is Lack of flexibility by consultant; CN4 is Delay in review-

ing and approving design documents by consultant; and CN5 is 

Insufficient experience of consultant.  

• US is the variable for the group of Utility Services-related 

factors which consist of the following sub-variables: US1 is De-

lays in the conversion and transfer of utility services by the com-

petent authorities [such as power lines, water, etc.]; US2 is Long 

time for response from utilities agencies; US3 is Effects of subsur-

face [underground] conditions; and  US4 is Smaller utilities are 

restrained by funding limitation. 

• GR is the variable for the group of Government Regulation-

related factors which consist of the following sub-variables: GR1 

for Complexity and delays in administrative and financial proce-

dures of project; GR2 for Tendering system requirement of select-

ing the lowest bidder; GR3 for Non-activation of punitive deter-

rent measures for delays; GR4 for Change in government regula-

tions and rules; and GR5 for Delay in obtaining permits from dif-

ferent government offices. 

• PR is the variable for the group of project related factors 

which consist of the following sub-variables: PR1 for Original 

contract duration is too short; PR2 for some designs are not suita-

ble for implementation; PR3 for Non-provision of bonus for early 

completion; and PR4 for Lack of financial liquidity of the project.  

 
Fig. 1: Theoretical Model of Construction Delay [CD] 

 

• EX is the variable for the group of external related factors 

which consist of the following sub-variables: EX1 is Delays in 

construction activities due to weather changes; EX2 is Delays in 

acquiring land from citizens; EX3 is Economic problems; and 

EX4 is Poor political situation and security, especially after revo-

lution in Libya. 

• EM is the variable for the group of Equipment and Material-

related factors which consist of the following sub-variables: EM1 

is Shortage of equipment; EM2 is Re-work because of poor quali-

ty materials; and EM3 is change in prices of materials. 

2. Delay Effects:  

EF is the variable for of Effects related to Financial which consist 

of the following sub-variables: EF1 is Time overrun; EF2 is Cost 

overrun and EF3 is Poor quality. 

• ES is the variable for of Effects related to Site which consist 

of the following sub-variables: ES1 is Disruption of traffic move-

ment, ES2 is Obstruction of economical and ES3 is development 

Delay of other projects related to the main one. 

• EG is the variable for of Effects related to Government 

which consist of the following sub-variables: EG1 is Litigation, 

EG2 is Arbitration, EG3 is Breach of contract and EG4 is Disputes. 

Once the model had been constructed, the SEM algorithm function 

was used to perform simulations.  Loadings on each indicator or 

sub-variable were calculated and path coefficients of the structural 

model were estimated. Parameters needed to assess the structural 

model were generated by the software, as shown in Figure 2. 

Assessment was carried out in two stages: first, at the measure-

ment level, internal consistency was assessed to ensure that the 

relationships between the independent and manifest variables were 

sufficiently strong; and second, at the structural level, the relation-

ships between the dependent and independent variables were ex-

amined.  The criteria for assessment parameters followed those 

suggested by [25] and [26]. Figure 2 shows the values generated. 

 
Fig. 2: Results from the simulation process 

 

A theoretical model was constructed to represent delay factors in 

the Libyan road construction industry. Factor analysis was used to 

generate 49 delay indicators classified into 11 categories [8 factors 

and 3 effects], Delay factors and effects were identified through a 

rigorous review of the literature and subsequently were verified by 

experts in a pilot study. The model demonstrates the concept with 

its key elements [i.e. constructs][24, 27]. 

The steps involved in constructing the model in SEM software 

included the following: construction of the model based on a hy-

pothetical model; assigning names of the constructs or variables; 

connecting the independent variables to the dependent variable; 

and assigning indicators to the respective independent variables. 

Connecting the dependent variable to the effects of delay; the 

constructed model consisted of 11 categories or constructs that 

incorporated the 49 [39 factors and 10 effects of delay]. Input data 

for the dependent variable consisted of a single value item: “1” if 

the factor causes delay, and “0” indicating that the factor does not 

cause delay. Since it had been previously determined that all the 

factors cause delay, a value of 1 was assigned to each factor and 

was applied to the model.  

6. Assessments of the Measurement Model 

The internal consistency of the measurement [or outer] model is 

evaluated to conclude whether the relationships between inde-

pendent and manifest variables are sufficient. Evaluation is done 

in two phases. Phase one examines the performance of the model 

after each iteration of computation for reliability of single items 
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and convergent validities. Phase Two analyses the final iteration 

of the model to evaluate discriminant validities. 

6.1. Reliability and Convergent Validity  

After the dimensionality of the constructs was established, each 

construct was assessed for its reliability and validity. Cronbach's 

alpha, construct reliability [CR] and average variances extracted 

[AVE] were employed to assess reliability, while convergent and 

discriminant validity were used to assess the validity of the con-

structs. These assessments are described below. Table 1. Shows 

results of Cronbach Alpha and Convergent Validity 

In Phase One of the evaluation, reliability of individual items and 

convergent validities which are generated simultanously are in-

spected after each simulation process. The suggested threshold 

values for reliability of individual item are Average Variance Ex-

tracted [AVE] ≥ 0.5, Convergent Validity [CR] ≥ 0.7, and 

Cronbach’s alpha ≥ 0.7. Three parameters are utilised to determine 

convergent validity which are Average Variance Extracted [AVE], 

Convergent Validity [CR] and Cronbach’s alpha [23, 28, 29]. 

Each sub variable is significant if its loading value is greater than 

0.5 [30]. Sub variables that load at less than 0.6 are omitted. The 

computational process and assessment is repeated over a few itera-

tions until the criterion values for reliability of individual items 

and convergent validities are achieved. In the present study, relia-

bility for all remaining factors are achieved after six iterations. Six 

weak sub variables are omitted, leaving 43 significant sub varia-

bles that are reliable for the final output. On completion of the 6th 

iteration, the necessary threshold values for the average conver-

gent validity are Average Variance Extracted [AVE] = 0.734, 

Composite Reliability [CR] =0.908 and Cronbach's Alpha [Alpha] 

= 0.876 [23, 28] which shows that the model meet the necessary 

requirements for validity. Table 1 shows the generated parameters 

values for the eight groups obtained from the final iteration. 

 
Table1: Results of Cronbach Alpha and Convergent Validity 

 

 

Construct 

 

Item 

 

Internal 

reliabil-

ity 

cronbach 

alpha 

Convergent Validity 

Final 

Factor 

Load-

ing 

Compo-

site Relia-

bility 

[CR]B 

Average 

Variance 

Extract-

ed 

[AVE]A 

 
Govern-

ment Regu-

lation 
[GR] 

GR1  
0.903 

0.611  
0.930 

 
0.775 GR2 0.975D 

deleted 

GR3 0.951 

GR4 0.975 

GR5 0.933 

 

Consultant 

[CN] 
 

 

CN1  

0.929 

0.865 0.929  

0.725 CN2 0.890 

CN3 0.818 

CN4 0.876 

CN5 0.805 

 

Project 

[PR] 

PR1  

0.920 

0.866  

0.920 

 

0.742 PR2 0.901 

PR3 0.846 

PR4 0.832 

 
 

Contractor 

[CO] 

CO1  
0.915 

0.946  
0.947 

 
0.784 CO2 0.940 

CO3 0.637D 

deleted 

CO4 0.633 

CO5 0.585C 
deleted 

CO6 0.654D 

deleted 

CO7 0.960 

CO8 0.904 

Effects 

related to 

Financial 
[EF] 

 

EF1  

0.744 

0.826  

0.848 

 

0.652 EF2 0.855 

EF3 0.736 

Effects ES1  0.775   

related Site 

[ES] 

 

ES2 0.775 0.884 0.831 0.623 

ES3 0.698 

Effects 

related 

Govern-
ment [EG] 

 

 

EG1  

0.820 

0.818  

 

0.889 

 

0.667 EG2 0.747 

EG3 0.867 

EG4 0.829 

 
Utility 

Services 

[US] 
 

US1  
0.912 

0.875  
0.913 

 
0.725 US2 0.849 

US3 0.839 

US4 0.843 

Equipment 

and Materi-
al 

[E&M] 

EM1  

0.887 
 

 

0.828  

0.885 

 

0.719 EM2 0.842 

EM3 0.873 

 

Owner 
[OW] 

 

OW

1 

 

 
0.909 

0.963  

0.958 

 

0.853 

OW

2 

0.718D 

deleted 

OW
3 

0.975 

OW

4 

0.768 

OW
5 

0.627D 
deleted 

OW

6 

0.971 

 
External 

[EX] 

 

EX1  
0.925 

0.954  
0.947 

 
0.818 EX2 0.952 

EX3 0.709 

EX4 0.974 

Average  

 

 0.876  0.908 0.734 

A-Composite reliability = [square of die summation of the factor 

loadings]/[[square of the summation of the factor loadings] + 

[summation of the error variances]].  

B- Average Variance Extracted = [summation of the square of the 

factor loadings] /[[summation of the square of the factor loadings] 

+ [summation of the error variances]].  

C- Denotes for discarded item due to insufficient factor loading 

below the cut-off 0.6  

D- Denotes for discarded item due to high M,I, value of error co-

variance. 

 

The proportion of deleted items [6 items, or 12.2%] is moderate. It 

is unlikely that their removal would change the content of the 

constructs as originally conceptualized in any significant way. 

From Table 1, it can be seen that the remaining indicators have 

high factor loadings, ranging from 0.611 to 0.975, which indicates 

that they retain the conceptual integrity of the factors. 

The AVE values, which reflect the overall amount of variance in 

the indicators that accounts for the latent construct, were above 0.5 

for all constructs, [the cut-off point recommended by [31] , and 

ranged from 0.625 to 0.853. For all constructs, composite reliabil-

ity values, which signify the degree to which construct indicators 

represent the latent construct, exceeded the threshold value of 0.6 

recommended by [32] , and ranged from 0.831 to 0.958. 

Cronbach’s alpha coefficient is the most commonly used test of 

inter-item consistency reliability that indicates how well the items 

in a set are positively correlated to one another. The Cronbach’s 

alpha coefficient measures internal consistency reliability among a 

group of items combined to form a single scale and reflects the 

homogeneity of the scale measured. In this data set, the 

Cronbach's alpha values ranged from 0.744 to 0.929, which were 

above the threshold of 0.7 suggested by [31]. Therefore, for all 

constructs, the Cronbach's alpha was considered to be acceptable.  

6.2 Discriminant Validity  

Discriminant validity assesses the level to which a construct is 

dissimilar from and unrelated to other constructs. In the measure-

ment model here, the correlations between factors are less than 



862 International Journal of Engineering & Technology 

 

0.85, the value recommended by [33]. Validity is tested by com-

paring the correlations between constructs and the square roots of 

the average variance extracted for a construct [34] Discriminant 

validity values for the modified measurement model are set out in 

Table 2, the inter-correlations between the deconstructs range 

from -.041 to 0.665. Hence, it is below the threshold 0.85, the 

squared correlations are smaller than the square root of the aver-

age variance obtained by the indicators. Hence, there is good dis-

criminate validity between these items [33]. When evaluating the 

goodness to fit of data, discriminate validity and convergent valid-

ity of the modified measurement model, the final modified meas-

urement scale utilised in this study to measure the constructs and 

their relative items are reliable and valid. 

 
Table 2: Discriminant Validity Index Summary for the Construct. 

Construct  

GR 

 

CN 

 

PR 

 

CO 

 

EF 

 

ES 

 

EG 

 

US 

 

EM 

 

OW 

 

EX 

Government Regu-

lation 0.880                     

Consultant 0.000 0.851                   

Project 0.037 0.154 0.862                 

Contractor 0.000 0.151 0.245 0.885               

Effects of Financial 0.170 0.104 0.293 0.361 0.807             

Effects of Site 0.136 0.044 0.166 0.361 0.597 0.789           

Effects of Govern-

ment 0.153 0.200 0.155 0.223 0.665 0.522 0.816         

Utility Service 0.042 0.303 0.324 0.136 0.304 0.151 0.154 0.852       

Equipment & mate-

rial 0.005 0.045 0.174 0.284 0.404 0.306 0.359 0.056 0.848     

Owner -0.041 0.191 0.206 0.197 0.257 0.195 0.304 0.070 0.251 0.923   

External -0.019 0.083 -0.103 0.039 0.251 0.021 0.244 -0.017 0.328 0.080 0.904 

Note: Diagonals represent the square root of the average variance extracted while the other entries represent the    correlations. 

 

7. Test of Hypotheses 

7.1. Path Coefficients 

Path coefficients [β-value] indicates the impact of a path on de-

pendent variable [35, 36]. According to [37] as cited in [29], a 

model can be considered acceptable if β-value above 0.1. The 

result of the path coefficients as in Figure 3 shows that all β-value 

are above 0.1. This means that the developed model is acceptable. 

Hypotheses H1 to H11 were tested through evaluating the signifi-

cance of the path coefficients as well as β for between the con-

structs in the structural equation model which had been specifical-

ly established for this research study [see table 3]. In addition, the 

paths among the variables were also scrutinized. In the hypothe-

sized model proposed in this research study. As shown in Table 3, 

eleven paths were statistically significant [p-values < 0.05]. Thus, 

These path coefficient values of the model indicate that CO [factor 

of contractor ], with the highest co-efficient value [0.25] has the 

greatest impact on road construction delay in Libya, while the 

greatest impact of effects was Effects related to Financial [EF] 

[0.880] due to the delay of road projects.   

 
Table 3: Results of Examining Hypotheses in the Developed Structural Model [change this table] 

H Dependent  vari-

able 

path Independent  vari-

able 

Value of path coeffi-

cients [β] 

C.R P-value Significance 

Yes / No 

H1 Construction 

Delay 

 CO 0.249 3.753 0.000 Yes 

H2 Construction 
Delay 

 OW 0.229 3.074 0.002 Yes 

H3 Construction 

Delay 

 CN 0.132 2.009 0.045 Yes 

H4 Construction 
Delay 

 US 0.218 3.602 0.000 Yes 

H5 Construction 

Delay 

 GR 0.175 2.714 0.007 Yes 

H6 Construction 

Delay 

 PR 0.159 2.291 0.022 Yes 

H7 Construction 

Delay 

 EX 0.139 2.184 0.029 Yes 

H8 Construction 
Delay 

 EM 0.157 2.275 0.023 Yes 

H9 EG  Construction Delay 0.764 7.766 0.000 Yes 

H10 ES  Construction Delay 0. 670 7.397 0.000 Yes 

H11 EF  Construction Delay 0. 880 8.643 0.000 Yes 
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Fig. 3: Structural Equation Model – [Factors-Effects] of Construction Delay. 

 

7.2. Coefficient of Determination 

Coefficient of determination [R2] describes the degree of ex-

plained variance of dependent latent variable [28, 29]. It is used to 

determine the explanatory power of the structural model [27, 30]. 

According to [38], a model can be considered substantial if R² = 

0.26, moderate if R² = 0.13 and weak if R² = 0.02. The result of 

the model is as illustrated in Figure 3 which shows that R² is 0.480. 

This means that the developed model has substantial explaining 

power on the construction delay. 
 

8. Conclusion 

Using Structural Equation Modelling [SEM], this study examined 

relationship between 49 variables [39 factors and 10 effects], pre-

viously identified as contributing to road construction delay in the 

Libyan construction industry and the effects consequences of this 

delay. The SEM path model which has been developed incorpo-

rated these factors and effects which are classified into eleven 

categories [variables]. Evaluation of the model shows that all the 

sub-variables in the outer model are valid and reliable. In the inner 

model, contractor-related factors display the most dominant path 

with a β-value of 0.25. On the other hand, consultant-related fac-

tors have the least influence on delays in the construction field 

with a β-value of 0.13. Also was effects the consequences of the 

delay related to financial most dominant path with a β-value of 

0.88. Therefore, the overall model has substantial explanatory 

power R2= 0.48 can be generalized as a representation of the situa-

tion faced by the Libyan road construction sector. This model is 

useful to people in the construction sector especially in Tripoli to 

analyse risk for delays, as well as for researchers in the field of 

construction. 
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