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ject delays. The method used is descriptive quantitative analysis 
method and Smart PLS version 3 analysis tool, with a sample size of 82 respondents. The results of the study (T
statistics), human resource factor (0.161), financial factor (3.400), material factor (0.024), equipment factor 
(2.097), and implementation method factor (2.144), had a significant effect if T-statistic > 1, 96, the dependent 
variable is the delay in the long segment scheme project in Central Sulawesi Province. 
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This supervisory consultant is also the person in charge of both quality and volume, so its presence in the field is 
very important. The Central Sulawesi National Road Implementation Center handles 2,373.4 Km roads with the 
number of packages in 2019 consisting of 22 packages and nine packages late with details: (i) The Regional I 
National Road Implementation Unit for Central Sulawesi Province consists of 7 late packages six packages, (ii) the 
Regional II Central Sulawesi Province National Road Implementation Unit consisting of 5 packages, no late 
packages, (iii) Central Sulawesi Province National Road Implementation Unit III consisting of 8 packages, three 
late packages and ( iv) The Central Sulawesi Regional Apparatus Work Unit consists of 2 packages, no packages 
are late. From this data, 40.91% of long segment packages experienced delays, so we are interested in researching 
what factors affect the delay in road maintenance on the long segment scheme in Central Sulawesi Province. 
 

II. THEORY 
Delay is a part of the implementation time that cannot be utilized according to the plan, causing some of the 
activities that follow to be delayed or not completed exactly according to the planned schedule. If the Provider is 
late in carrying out the work as scheduled, the Employer must give a written warning or enforce critical/late 
contract provisions. 
 

Road maintenance is a road handling activity in the form of prevention, maintenance, and repair needed to 
maintain road conditions so that they always function optimally to serve traffic so that the specified design life can 
be achieved: several road-handling activities, namely routine maintenance, periodic maintenance, and road 
rehabilitation. 
 

In 2016 the Directorate General of Highways through the Directorate of Road Preservation will implement a 
maintenance policy with a long segment scheme for national road preservation. The long segment concept is a 
contract system that allows one contract package with several handling outputs, namely widening to standard, 
preservation of road reconstruction/rehabilitation, preservation of routine road maintenance, bridge 
preservation, and routine maintenance of bridges. The work included in this long segment must include road 
performance maintenance work to ensure that road pavement, road shoulders, drainage systems, complementary 
road buildings, and road equipment are maintained at all times and in a steady service condition based on the 
required performance. 
 

One of the data analysis tools is Partial Least Square (PLS) is a multivariate statics technique that performs 
comparisons between the dependent variable and the independent variable. It is a variant-based SEM statics 
method designed to solve multiple regression when specific problems occur in the data, such as sample size: small 
research, missing values , and multicollinearity. Partial Least Square (PLS) analysis generally consists of 2 sub-
models: the measurement model, often called the outer model, and the structural model, often referred to as the 
inner model. The measurement model shows how the manifest or observed variables represent the variables to be 
measured. On the other hand, the structural model displays the power of estimation between latent variables or 
constructs. 
 

The outer model specifies the relationship between latent variables and indicators. Evaluation of the 
measurement model (Outer model) was conducted to assess the validity and reliability. 
 

1. Validity Test 
Validity consists of external and internal validity, and external validity indicates that the research result search is 
valid and can be generalized to all objects, situations, and different times and times. Internal validity indicates the 
ability of research instruments to measure what should be measured from a concept 
 

2. Reliability Test 
Reliability test to measure the internal consistency of measuring instruments; reliability shows the accuracy, 
consistency, and accuracy of a measuring instrument in making measurements. The reliability test can be seen 
from the value of Cronbach's alpha and the value of Composite reliability, to say that a construct is reliable, the 
Cronbach's alpha value must be > 0.6, and the Composite reliability value must be > 0.7. The reliability test is 
carried out by looking at the composite reliability value of the indicator block that measures the construct. The 
results of composite reliability will show a good value if it is above 0.7. 
 
3. Multicollinearity Test 
This multicollinearity test is intended to test whether there is a high or perfect correlation between the 
independent variables or not in the regression model to detect a high correlation between independent variables, 
it can be done in several ways, one of which is by using the Tolerance and Variance Inflation Factor (VIF) (Ghozali 
et al., 2015) 
 

Assumptions of tolerance and Variance Inflation Factor (VIF) can be stated as follows: 
a. If VIF > 10 and Tolerance value < 0.10 then multicollinearity occurs. 
b. If the VIF < 10 and the Tolerance value > 0.10, then there is no multicollinearity. 
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III. METHODS AND ANALYSIS 
A. Research Design 
This research is descriptive and verification research conducted through data collection in the field to obtain data 
to determine the relationship between the dependent and independent variables. Furthermore, hypothesis testing 
is carried out. In this study, causal relationship research is used, a research unit that looks for the influence and 
relationship between one variable and other variables. 
 

B. Research Locations 
Population is a generalization area consisting of objects/subjects that have certain qualities and characteristics 
determined by the researcher to be studied and then draw conclusions 
 

C. Data Collection Techniques 
Data collection techniques in this research use the following methods: 
 

1. Questionnaire 
This technique is done by giving a list of questions to respondents to answer, and then from the answers to each 
question, the score is determined using a Likert scale. 
2. Documentation 
Documentation data of data collection techniques that are not directly shown to research subjects. 
 

D. Data Analysis Technique 
The data analysis technique in this study used Partial Least Square (PLS). PLS is a Structural Equation Modeling 
(SEM) equation model with an approach based on variance or component-based structural equation modeling. 
 

1. Descriptive Statistical Test (outer reflective) 
Descriptive statistics are statistics that function to describe or provide an overview of the object under study 
through sample or population data as it is, without analyzing and making conclusions that apply to the public. 
 

2. Measurement model (Outer Model) 
 Validity Test (Convergent Validity) 
Convergent validity of the measurement model with reflexive indicators can be seen from the correlation between 
item scores/indicators and their construct scores. The individual reflective measure is high if it has a correlation 
of more than 0.70 with the construct to be measured.  
 

 Discriminant Validity 
Discriminant validity indicators can be seen in the cross-loading between the indicators and their constructs. If 
the correlation between the constructs and their indicators is higher than the correlations between the indicators 
and other constructs, it indicates that the latent constructs predict indicators in their block better than other ones. 
 
3. Reliability 
Reliability test to measure the internal consistency of measuring instruments; reliability shows the accuracy, 
consistency, and accuracy of a measuring instrument in making measurements. 
4. Structural Model Test (Inner Model) 
The structural or inner model shows the relationship or the strength of estimates between latent variables or 
constructs based on substantive theory. 
 R-Square 
In assessing the structural model, first assess the R-Square for each endogenous latent variable as the predictive 
power of the structural model. Changes in the value of R-Square can be used to explain the effect of certain 
exogenous latent variables on endogenous latent variables whether they have a substantive effect. R-Square 
values of 0.75, 0.50, and 0.25 can be concluded that the model is strong, moderate, and weak. 
 F-Square 
This f-square test was conducted to determine the goodness of the model. The f-square values of 0.02, 0.15, and 
0.35 can be interpreted as whether the latent variable predictor has a weak, medium, or large influence at the 
structural level  
 Estimate For Path Coefficients 
The next test is to see the significance of the effect between variables by looking at the parameter coefficient 
values and the T-statistical significance value, namely through the bootstrapping method  
 

5. Hypothesis Testing Test 
Hypothesis testing can be done using statistical tests, using the Smart PLS program, as a basis for conducting 
further analysis to prove the hypothesis. After the estimated model meets the Outer Model criteria, the next step is 
to test the structural model (Inner model). The results of hypothesis testing can be obtained by running the 
program with bootstrapping. The hypothesis is accepted if it has a T-statistic value of more than 1.96.The 
hypothesis is a logically estimated relationship between two or more variables expressed in the form of a 
statement that can be tested  
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With the following hypothetical formula: 
 Ho: = 0, meaning that each independent variable cannot affect the dependent variable. 
 Ha: 0, meaning that each independent variable can affect the dependent variable. 
 

By comparing the sig values with = 0.05, if the calculation shows: 
 If Sig (0.00) <, then Ho is rejected, with an error probability of less than 5%, then Ho is rejected, and Ha is 

accepted, meaning that the variation of the regression model successfully explains the variation of the 
independent variables together having a significant effect on the dependent variable. 

 If Sig (0.00) >, then Ho is accepted, with an error probability of less and 5%, then Ho is accepted, and Ha is 
rejected, meaning that the variation and the regression model fail to explain that the independent variables 
together have no significant effect to the dependent variable. 

 
IV. RESULTS AND DISCUSSION 

A. Descriptive Research Variables 
To provide a clearer picture of the results of data collection in the field, in this study, questionnaires were 
distributed to respondents via a google form. A total of 102 questionnaires were distributed, and 82 
questionnaires were successfully returned to consultant personnel who were on duty on long segment packages 
on ongoing national roads. 
Statistical test with the Smart PLS version 3.00 program, previously a descriptive analysis of the variables will be 
carried out on the question items by looking at the characteristics of the respondents to the answers that have 
been filled in on the questionnaire, as follows: 
1) Human Resources Factor (X1) 
2) Financial Factor (X2) 
3) Material Factor (X3) 
4) Equipment Factor (X4) 
5) Implementation Method Factor (X5) 
6) Project Delay (Y) 
 

B. Testing the Measurement Model (Outer Model) 
In this study, hypothesis testing uses the Partial Least Square (PLS) analysis technique with the smart PLS 3.0 
program. The following is a schematic of the PLS program model tested: 
 

 
Figure 1. Outer Model 

 

1. Convergent Validity Test 
The results of processing using Smart PLS can be seen in Figure 4.5. The value of the outer model or the 
correlation between the construct and the variable has met convergent validity because the indicator already has 
a loading factor/Cross Loading value above 0.70. With that, it can be concluded that all constructs or latent 
variables already have Convergent validity better than indicators in other blocks. 
2. Discriminant Validity Test 
the outer loading value or loading factor is used. An indicator is declared to meet convergent validity in a good 
category if the outer loading value is > 0.7. It is known that each indicator on the research variables has the largest 
Outer loadings value on the variables it forms compared to the values of the Outer loading on other variables. 
Based on the results obtained, it can be stated that the indicators used in this study have good discriminant 
validity in compiling their respective variables. 
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3. Average Variance Extracted Test 
In addition to observing the value of Outer loadings, discriminant validity can also be known through other 
methods by looking at the average variant extracted (AVE) value for each indicator. It is required that the value 
must be > 0.5 for a good model. Thus, it can be stated that each variable has good convergent validity. That all 
constructs meet the criteria of discriminant validity. 
 

4. Composite Reliability Test and Cronbach Alpha Test 
Composite Reliability measures the real reliability value of a variable while Crombach Alpha measures the lowest 
(lower bound) Reliability of a variable so that the Composite Reliability value is > 0.7 and the Cronbach Alpha 
value is > 0.70. These results indicate that each variable has met Composite Reliability, so it can be concluded that 
all variables have a high level of Reliability. 
5. Multicollinearity Test 
The multicollinearity test is when some or all of the independent (independent) variables are highly correlated. 
The method used to detect the presence or absence of multicollinearity symptoms is to look at the VIF (Variance 
Inflation Factor) value if the VIF value < 10 indicates no multicollinearity. 
6. Goodness of Fit Test 
The results of data analysis that has been carried out using the smart PLS 3.0 program obtained the R-Square 
value as follows: 

TABLE I - R-SQUARE. VALUE 
No. Research Variables R Square R Square Adjusted Prediction Model 
Y Project Delay 0,660 0,637 Moderate 

 

The R-square value in Table I shows that human resource factors, financial factors, material factors, equipment 
factors, and implementation methods factors can explain the project delay variable by 66.0%, and other 
constructs explain the remaining 34.0%. Beyond those studied in this study. 
 

C. Structural Model Testing (Inner Model) 
After testing the outer model met, the next step is testing the structural model (inner model). The structural 
model can be evaluated by looking at the R-square (coefficient of determination) for the independent variables 
and the T-test and the significance of the coefficients of the structural path parameters. The higher the R-square 
value, the better the prediction model of the proposed research model. The path coefficients value indicates the 
level of significance in hypothesis testing. 

 
Figure 2. Inner Model 

1. Test-Path Coefficients 
Path coefficient evaluation is used to show how strong the effect or influence of the independent variable is on the 
dependent variable. Based on the inner model scheme that has been shown in Figure 4.6, it can be explained that 
the financial factor indicates the largest path coefficient value on project delays of 3,400. The second-largest 
influence is the implementation method factor of 2.144. The third effect is the equipment factor of 2.097, and the 
smallest is human and material resources are 0.161 and 0.024, respectively. 

 

TABLE II - PATH COEFFICIENT 
Hipotesis Original Sample Sample Mean Standard Deviation T-Statistics P-Values 

X1 Y 0,015 0,011 0,096 0,161 0,872 
X2 Y 0,357 0,357 0,105 3,400 0,001 
X3 Y 0,002 0,011 0,095 0,024 0,981 
X4 Y 0,273 0,254 0,130 2,097 0,037 
X5 Y 0,284 0,304 0,133 2,144 0,032 
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2. Test the Value of the Relevance Level of the Construct Model 
Furthermore, to determine the value of the prediction relevance level of a construct model. The analysis process 
uses the value of Q Square. If Q Square > 0.05, it can be concluded that a construct model is relevant. That is, the 
exogenous variables used to predict endogenous variables are correct. Evaluation of Construct Crossvalidated 
Redundancy is used to see the value of the prediction relevance level of a construct model. The result of Q2 = 
0.366 is greater than 0.05, then the independent variables (exogenous) used to predict the dependent variable 
(endogenous) are correct. 
3. Hypothesis Testing Results 
Based on the description of the results of the analysis, it shows that the results of both direct and indirect analysis 
can be summarized as follows: 

TABLE III - HYPOTHESIS TEST RESULTS 
Hypothesis Construct Decision 

1 Human resource factors positively and significantly impact the 
delay in long segment projects.  

Hypothesis 1 is rejected 

2 Financial factors positively and significantly affect delays in long 
segment projects.  

Hypothesis 2 is accepted 

3 Material factors positively and significantly affect delays in long 
segment projects.  

Hypothesis 3 is rejected 

4 Equipment factor has a positive and significant effect on the delay 
in long segment projects.  

Hypothesis 4 is accepted 

5 The implementation method factors positively and significantly 
impact the delay in long segment projects.  

Hypothesis 5 is accepted. 

D. Discussion of Research Results 
This study consists of 5 (five) hypotheses that have been tested based on the results of research that has been 
carried out by distributing 98 questionnaires which returned as many as 82 questionnaires; based on the results 
of these studies. Based on the test results as described previously, it was stated that partially the X variable had a 
significant positive effect and some were not significant on the delay in the long segment road maintenance 
project in Central Sulawesi Province (Y); the full description is as follows: 
1. Human Resource Factor 
The T-Statistics value of the human resource factor variable is 0.161 smaller than the t-table (1.96) with a 
significance value (P-Values) which is 0.872 greater than the value of (0.05) with a 95% confidence level. The 
human resource factor variable has a positive but not significant (meaningful) effect on the delay in the long 
segment road maintenance project in Central Sulawesi Province. The study results indicate that human resources 
have a positive effect but are not significant, although respondents generally answered that they had a powerful 
influence on the delay in road maintenance projects with extended segment schemes in Central Sulawesi Province. 
2. Financial Factor 
The T-Statistics value of the financial factor variable is 3.400 greater than the t-table (1.96) with a significance 
value (P-Values) which is 0.001 smaller than the value of (0.05) with a 95% confidence level. The financial factor 
variable has a positive and significant (meaningful) effect on the delay in the long segment road maintenance 
project in Central Sulawesi Province. Based on the results of hypothesis testing on the variable financial factors 
influence the delay in the long segment road maintenance project in Central Sulawesi Province. The reality on the 
ground is that nothing can run without financial support. 
3. Material Factor 
The T-Statistics value of the material factor variable is 0.024 smaller than the t-table (1.96) with a significance 
value (P-Values) which is 0.981 greater than the value of (0.05) with a 95% confidence level. The material variable 
has a positive but not significant (meaningful) effect on the delay in the long segment road maintenance project in 
Central Sulawesi Province. Based on the results of hypothesis testing, the material factor variable has a positive 
but not significant effect on the delay in the long segment road maintenance project in Central Sulawesi Province. 
However, this material is very much needed and can determine the success or failure of a construction project, 
and it is different in Central Sulawesi Province; almost all regions have materials needed. However, it is difficult to 
get material (stone) in certain areas. It can still be imported from the city of Palu, where Palu is a pretty good 
producer of crushed stone. 
4. Equipment Factor 
The T-Statistics value of the equipment factor variable is 2.097, which is greater than the t-table (1.96) with a 
significance value (P-Values) which is 0.037 less than the value of (0.05) with a 95% confidence level. The 
equipment factor variable has a positive but not significant (meaningful) effect on the delay in the long segment 
road maintenance project in Central Sulawesi Province. Based on the results of hypothesis testing, the equipment 
factor is a factor that affects the delay in the long segment road maintenance project, and this is due to the reality 
in the field that without the equipment, it can affect delays, it takes a long time to find this equipment. 
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5. Implementation Method Factor 
The T-Statistics value of the implementation method factor variable is 2.144, which is greater than the T-table 
(1.96) with a significance value (P-Values) which is 0.032, which is smaller than the value of (0.05) with a 95% 
confidence level. The variable implementation method has a positive and significant (meaningful) effect on the 
delay in the long segment road maintenance project in Central Sulawesi Province. Based on the results of 
hypothesis testing, the implementation method factor is a factor that affects the delay in the long segment road 
maintenance project, and this is because this implementation method is one of the instructions or directions, what 
must be done and the sequence of work implementation, so there is no this implementation method can hinder 
the implementation of the work. 

V. CONCLUSIONS 
 

The results of testing the first hypothesis prove that partially the human resource factor variable (X1) has a 
positive (unidirectional) effect. Human resources are still needed in road maintenance projects. However, not 
significant (meaningful) means that human resources are not is the cause of project delays. Maintenance projects 
with this long segment scheme, only work that is not difficult and does not require special skills so that human 
resources have no significant effect on delays in road maintenance projects with long segment schemes in Central 
Sulawesi Province ( Y). 
 

The results of testing the second hypothesis prove that partially the financial factor variable (X2) has a positive 
(unidirectional) effect. Finance is very much needed in road maintenance projects with a long segment scheme, 
and significant (meaningful) means that finance is one of the factors that influence project delays. Almost all 
parts/divisions cannot move if finances do not support them, so financial factors affect the delay in the long 
segment road maintenance project in Central Sulawesi Province (Y). 
 

The results of testing the third hypothesis prove that partially the material factor variable (X3) has a positive 
(unidirectional) effect. Materials or materials are needed in road maintenance projects but are not significant 
(meaningful), meaning that materials or materials are not the cause of delays project. The maintenance project 
with the long segment scheme is spread across all national roads in Central Sulawesi Province. Almost all project 
locations have the required materials/materials, except for only a small part which is difficult to find. Hence, the 
materials/materials do not significantly affect the delay in the long segment road maintenance project in Central 
Sulawesi Province (Y). 
 

The results of testing the fourth hypothesis prove that partially the equipment factor variable (X4) has a positive 
(unidirectional) effect. Equipment is needed in road maintenance projects with a long segment scheme, and 
significant (meaningful) means that equipment is one of the factors which greatly affects project delays. The 
equipment needed is a special tool that may be difficult to obtain in certain areas. Hence, it is necessary to make 
preparations from the start. Even if the service provider does not have the tools, it is permissible to rent the 
equipment needed, so that the equipment is one of the factors that influence project delays is the delay in the long 
segment road maintenance project in Central Sulawesi Province (Y). 
 

The results of testing the fifth hypothesis prove that partially the implementation method factor variable (X5) has 
a positive (unidirectional) effect; implementation method is needed in road maintenance projects with a long 
segment scheme, and significant (meaningful) means that the implementation method is one of the factors that 
greatly influence project delays. The implementation method is one proof that service providers can work on or 
complete a job if they can master the implementation method. Hence, the implementation method is one factor 
that affects the delay in the long scheme road maintenance project. Segment in Central Sulawesi Province (Y). 
 

Ranking influencing factors are financial factors (3,400), implementation method factors (2,144), implementation 
methods factors (2,097), human resources factors (0.161), and material factors (0.024). 
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