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ABSTRACT 

Understanding the impact of project time performance on individual performance is key to 

demonstrating reliability, commitment, and valuable time management skills. This study 

aims to To find out, obtain, and analyze the influence of labor, material and site 

characteristics on individual performance of steel bridge construction projects, find out get, 

and analyze the influence of labor on Individual performance, find out get, and analyze the 

influence of material on Individual performance, find out get, and analyze the influence of 

site characteristics on Individual performance, find out, obtain, and analyze the influence 

of individual performance on time performance. find out, obtain, and analyze the control of 

labor factors, site characteristics, and materials on individual performance and time 

performance of steel bridge construction projects. The type of research used is quantitative 

research, with a sample size of 100 people consisting of contractors, consultants and 

suppliers, with regression analysis assisted by spss 21 software and path analysis with 

SmartPLS 4 software. The results of the study of labor, materials, and characteristics of the 

place together have a significant effect on individual performance in bridge construction 

projects, labor has a positive and significant effect on individual performance in bridge 

construction projects, materials have a positive and significant effect on individual 

performance in bridge construction projects, characteristics of the place have a positive 

and significant effect on individual performance in bridge construction projects, individual 

performance has a positive and significant effect on time performance in bridge 

construction projects and Control of labor factors, characteristics of the place, and 

materials on individual performance and time performance of steel bridge construction 

projects with special attention should be given to material and labor management, while 

still considering the characteristics of the place as a supporting factor. 

KEYWORDS Labor, materials, characteristics of the place, individual 

performance, time performance 
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INTRODUCTION 

Global trends in bridge construction show significant innovations and 

developments. The main trends developed in bridge construction in the world are 

using advanced technology and digitization, using robots and automation, Robots 

are used for repetitive and dangerous tasks, increasing efficiency and safety in 

bridge construction. Then the trend is happening by using environmentally friendly 

materials, focusing on the use of recycled and environmentally friendly materials 

and materials to reduce the environmental impact of bridge construction corrosion-

resistant with innovations including the use of reinforced polymers and stainless 

that are steel more durable and require less maintenance. 

The schemes Indonesian government uses various innovative financing 

schemes such as PPP to attract private investment in bridge infrastructure 

developmentThese allow to projects be financed, built, and maintained by private 

parties with a return on investment through service availability payments over a 

specified period. trend This demonstrates the Indonesian government's commitment 

in improving bridge infrastructure to support economic growth, increase 

accessibility, and reduce congestion in major cities. development This does not only 

focus on big cities but also on remote and less developed areas, so that the benefits 

can be felt equally by the entire community. 

Based on PUPR data 2023 the number of bridges in Indonesia can be seen in 

the following histogram image: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The Ministry of PUPR continues the bridge construction and revitalization 

program. Until 2023, there are 19,377 units of National Bridges with a total length 

of 562,213.79m. The province with with the highest number of bridges is East Java 

Province 1,037 units and a total bridge length of 36,417.62m. 

The government issued regulations on the construction of bridges to be built 

in Indonesia. These regulations and projects reflect the government's efforts to 

ensure that the construction of steel in Indonesia frame bridges is not only safe and 

compliant with technical standards, but also sustainable and beneficial to society at 

large. Regulation of the Minister of Public and Works Housing (Permen PUPR) No. 

10 of 2022: This regulation regulates the implementation of bridge and road tunnel 
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safety. Some of the bridge criteria included in this regulation are bridges with a span 

of at least 100 meters, a total at least 3,000 meters, length of arch bridges with a 

span of at least 60 meters, and bridges with a pillar height of more than 40 meters. 

In the fast-paced bridge building work environment, the ability to manage 

time effectively and complete work within the specified timeframe is critical to 

individual success. Understanding the impact of project time performance on 

individual performance is key to demonstrating reliability, commitment and 

valuable time management skills.  

Individual performance is significantly influenced by effective project time 

management. Meeting deadlines and completing tasks on schedule demonstrates 

reliability and commitment, as well as strong time management skills, which are 

highly valued in professional environments (Larsen et al., 2017). Prioritizing tasks 

and setting realistic deadlines help individuals stay focused and contribute to overall 

project success, while also enhancing their reputation as dependable team members. 

Moreover, individual performance is closely linked to human resource 

management and the adoption of construction technology. Training in tools such as 

Building Information Modeling (BIM), drones, robotics, and project management 

software is essential to improving efficiency and reducing human error. HR 

management should prioritize continuous training, the integration of new 

technologies, and recruitment of skilled professionals. Self-evaluation of time use 

also helps individuals identify areas for improvement and fosters personal 

development (Kamdjoug, 2023). 

Other factors that impact individual performance include workforce support, 

material selection, and workplace design. A well-staffed and competent team can 

improve productivity through better workload distribution and collaboration. The 

choice of construction materials, such as lightweight and easy-to-use options, can 

also enhance efficiency. Additionally, a well-organized and ergonomic workspace 

minimizes wasted time and improves task execution. These combined factors 

enable individuals to manage their time effectively and perform their roles with 

greater precision and productivity. 

Based on the above phenomenon, the authors are interested in researching 

with the title analysis of the influence of labor, material, and place characteristics 

on individual performance and time performance on the implementation of steel 

frame bridge projects. 

The purpose of this study is to determine, obtain, and analyze the effect of 

labor, material and place characteristics on the individual performance of steel 

bridge construction projects. While the benefit of this research is that one of them 

can be used as a reference for stakeholders to make policies so that projects run on 

time by paying attention to time performance factors, especially labor, material and 

place characteristics. 

 

RESEARCH METHOD 

This research employs a quantitative approach using survey methods to 

analyze the influence of labor productivity, material usage, and site characteristics 

on individual and time performance in steel frame bridge construction projects on 

the island of Java. The study involves a population of 133 stakeholders, including 

contractors, consultants, and suppliers across five bridge projects. The sample size 

was determined using Slovin’s formula at a 5% margin of error, resulting in 100 
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respondents. Data collection was carried out through questionnaires (primary data) 

and supported by literature reviews and previous research (secondary data). 

Multiple regression analysis and Structural Equation Modeling (SEM) using the 

Partial Least Square (PLS) method were applied to examine the relationship 

between variables and test hypotheses. 

To assess the impact of each independent variable (labor, materials, and site 

characteristics) on individual performance (Y1) and time performance (Y2), this 

study used both partial (t-test) and simultaneous (F-test) statistical tests. The t-test 

determines the partial effect of each variable on Y, while the F-test evaluates the 

combined effect of all independent variables on the dependent variable. The 

regression equations derived from the analysis are used to explain how changes in 

labor, materials, and site factors influence performance outcomes. SEM-PLS 

further supports the model by analyzing indicator relationships with their respective 

latent constructs, aiming for a high total variance to validate the proposed causal 

model (Rahmati, Sa'adah & Aprillia, 2020; Ghodang & Hantono, 2020; Ghozali, 

2018; Sugiyono, 2019).  
 

RESULT AND DISCUSSION 

Data Analysis Results 

Analysis Requirement Test 

The simultaneous test is carried out to test the exogenous variables together 

on the endogenous, variablesbefore the simultaneous test is carried out, first the 

analysis requirements are tested with normality, multicolonierity and heterocodicity 

tests as follows: 

1.  Normality Test 

The normality test aims to determine whether the data collected is normally 

distributed or not test. The normality was carried out using the Kolmogorov-

smirnov test. The results are presented in Table 1 below: 
 

Table 1. Test ResultsNormality  

One-Sample Kolmogorov-Smirnov Test 

 Unstandardized Residual 

N 100 

Normal Parametersa,b 
Mean .0000000 

Std. Deviation 3.82462645 

Most Extreme Differences 

Absolute .070 

Positive .062 

Negative -.070 

Kolmogorov-Smirnov Z .699 

Asymp. Sig. (2-tailed) .713 

a. Test distribution is Normal. 

b. Calculated from data. 

 

Based on the table above, the Asymp sig. value of 0.713> 0.05, it can be 

concluded that the research data is normally and distributed research can continue. 

 

2. Multicolonierity Test 

To determine whether there are symptoms of multicollinearity, among other 

things, the co-linearity effect can be used. Symptoms of multicollinearity can be 
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known if among the independent variables there is a strong or near perfect 

correlation or the Variance Inflation Factor (VIF) value is less than 10 and the 

Tolerance value is more than 0.1. The multicollinearity test results are presented in 

the following table: 

Table 2. Multicolonierity Test Results 

Coefficientsa 

Model Collinearity Statistics 

Tolerance VIF 

1 

Labor .819 1.221 

Materials .633 1.579 

Venue Characteristics .578 1.730 

a. Dependent Variable: Performance Individual  

 

From the results of table 2 above, the VIF value of each variable is less than 

10 while the Tolerance value of each variable is greater than 0.1, so it can be 

concluded that there are no symptoms of multicollinearity. 

 

3. Heteroscedasticity Test 

The P-P plots test is one way to test heteroscedasticity in the variable data 

in the study by regressing the natural logarithm value of the squared residual. The 

P-P plot test results are presented in the following figure: 

 

 
Figure 1. Test ResultsHeterocodesity  

 

Based on Figure 1 above, the data points spread above and below or around 

the number 0, the distribution of data points is not patterned, thus it can be 

concluded that there is no heteroscedasticity problem, so that a good and ideal 

regression model can be fulfilled. 
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4.  F test 

The F test is used to prove whether labor, materials and site characteristics 

together have a significant effect or not on the individual performance of bridge 

construction projects. 

Table 3. F Test Results 

ANOVAa 

Model Sum of 

Squares 

df Mean 

Square 

F Sig. 

1 

Regression 1632.841 3 544.280 36.081 .000b 

Residuals 1448.149 96 15.085   

Total 3080.990 99    

a. Dependent Variable: PerformanceIndividual  

b. Predictors: (Constant), Site Characteristics, Labor, Materials 

 

From the calculation results as shown in table 3 above, the significance 

value is 0.000 <0.05 or F count = 36.081> F table = 2.311. Thus labor, site 

characteristics and materials together have a significant effect on the individual 

performance of steel bridge construction projects. This means that hypothesis one 

(H1) which states: there is an influence between labor, place characteristics and 

materials on individual performance, is accepted. 

 

5. T Test  

To test whether there is an influence between variables, it is done by 

comparing the tcount with the ttable. The results of the t test using the SPSS 

application version l21 are presented as follows:  

 

Table 4. Results of the t-test 

Coefficientsa 

Model Unstandardized 

Coefficients 

Standardized 

Coefficients 

t Sig. 

B Std. Error Beta 

1 

(Constant) 11.852 2.991  3.962 .000 

Labor .259 .091 .219 2.834 .006 

Materials .287 .084 .300 3.416 .001 

Venue Characteristics .245 .059 .379 4.123 .000 

a. Dependent Variable: PerformanceIndividual  

 

The results of the analysis show that labor, materials, and site characteristics 

have a positive and significant influence on individual performance in construction 

projects. This is evidenced by the calculated t value of each variable which is greater 

than the t table value at α = 0.05 (1.986), namely: labor (3.834 > 1.986), materials 

(3.416 > 1.986), and site characteristics (4.123 > 1.986). Thus, the three variables 

significantly influenced the improvement of individual performance in project 

implementation.  

 

6. Regression Equation 
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The results of multiple regression analysis show that labor (X₁), materials 

(X₂), and place characteristics (X₃) together have a positive effect on individual 

performance (Y₁), with the regression equation: Ŷ₁ = 11.852 + 0.259X₁ + 0.287X₂ 

+ 0.245X₃. This indicates that an increase in each of the X variables tends to 

increase individual performance in bridge construction projects. Meanwhile, simple 

regression analysis shows that individual performance (Y₁) also positively affects 

time performance (Y₂), with the equation: Ŷ₂ = 2.388 + 0.489Y₁, which means any 

increase in individual performance will increase project time performance. 

 

Outer Model Test Results 

The outer model test with smart PLS, namely the Validity Test and Test, 

Measurement Model Reliability is obtained as follows: 

 

Validity Test 

1. Convergent Validity 

Convergent validity of the measurement model with reflective indicators is 

assessed by examining the correlation between item scores and construct scores, 

calculated using PLS. The loading factor value for each construct is used to identify 

unobserved variables, with a loading factor greater than 0.7 considered valid for 

confirmatory research, and a value between 0.6-0.7 acceptable for explanatory 

research. The Average Variance Extracted (AVE) value must be greater than 0.5, 

and for early-stage research, a loading factor between 0.5-0.6 is considered 

sufficient (Chin in Ghozali & Latan, 2015). The results show that all indicators meet 

the criteria, as demonstrated in Figure 4.5, with the loading factor values indicating 

the validity of each indicator for the variables of labor, material, place 

characteristics, individual performance, and time performance. 

The second test for convergent validity, based on the Average Variance 

Extracted (AVE), shows that all variables meet the required threshold of AVE > 0.5, 

indicating good convergent validity. According to Table 4.15, the AVE values for 

labor (0.697), material (0.674), place characteristics (0.702), individual 

performance (0.551), and time performance (0.650) are all above 0.5, confirming 

that all latent variables in the model meet the criteria for convergent validity. This 

indicates that the measurement model is valid and reliable for further analysis. 

 

2. Discriminant Validity 

Discriminant validity assesses how distinct a construct is from other 

constructs, ensuring that a construct captures unique phenomena not represented by 

others in the model. This validity is tested through cross-loadings and the square 

root of the AVE. The results in Table 4.16 show that the correlation between each 

indicator and its corresponding construct is higher than with other constructs, 

confirming good discriminant validity. For example, the cross-loading for labor 

(X1.1) is 0.895, which is higher than its correlations with other constructs, 

indicating that the labor variable is distinct from the others. 

Further analysis of discriminant validity using the Fornell-Lacker criterion 

also confirms its validity. According to Table 4.17, the square root of the AVE for 

each latent variable—such as labor (0.835), material (0.821), place characteristics 

(0.838), individual performance (0.743), and time performance (0.806)—is greater 

than the correlation values with other variables, meeting the required criteria. This 
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shows that each variable is sufficiently distinct from the others in the model. 

The HTMT (Heterotrait-Monotrait Ratio of Correlation) method, shown in 

Table 4.18, further validates the discriminant validity of the model. The HTMT 

values for all variable pairs are below 0.90, confirming that the variables maintain 

good discriminant validity. This approach is more sensitive in detecting 

discriminant validity compared to the Fornell-Lacker and cross-loadings methods, 

making it a reliable tool for assessing the uniqueness of constructs in the model. 

 

Reliability Test 

Test Measuring the reliability of a construct with reflexive items can be done 

in two ways, namely with Cronbach's Alpha and Composite Reliability. however, 

the use of Cronbach's Alpha to test the testing reliability of the construct will 

provide a lower value (under estimate) so it is more advisable to use Composite 

Reliability in the reliability of a construct. rule of thumb The that is is that the 

usually used to assess construct reliability Composite Reliability value must be 

greater than 0.7 for comfirmatory research and a value of 0.6-0.7 is still acceptable 

for explonatory research (Ghozali & Latan, 2015). The following are the output 

results of Composite Reliability and Cronbach's Alpha: 

 

Table 5. Composite Reliability and Cronbach's Alpha 

Variable 
Cronbach's 

alpha 

Composite reliability 

(rho_a) 

Composite reliability 

(rho_c) 

Labor (X1) 0.781 0.788 0.873 

Material (X2) 0.879 0.883 0.912 

Place characteristics (X3) 0.914 0.923 0.934 

Individual performance (Y1) 0.797 0.801 0.860 

Time Performance (Y2) 0.731 0.761 0.847 

Source: 2024 (processing results SmartPLS 4 output) 

The results of construct reliability testing as presented in table 4.19 show the 

Composite Reliability and Cronbachs Alpha values of all latent variables> 0.70. So 

that all manifest variables in measuring latent variables in the estimated model are 

declared reliable. 

 

Structural Model Analysis (Inner Model) 

In the evaluation stage, the structural model has the aim of being able to 

predict the relationship between latent constructs. The test results on the structural 

model can be used to see whether the empirical data in the study support the 

relationship of the hypothesis development made. The existence of a hypothesized 

relationship in research can be seen from the relationship between exogenous latent 

constructs and endogenous latent constructs and from exogenous latent constructs 

with other exogenous latent constructs, so that by testing the structural model, 

researchers can see whether based on empirical data the hypotheses made in this 

study are accepted or rejected. 

 

Endogenous in ValueConstruct Variance R-Square  

In seeing the predictive power of the structural model, it & Latan, 2015). 

Henseler et al (2009) can use the R2 value of each endogenous (construct Ghozali 

where the R square is 0.67 (value high), 0.33 (moderate), 0.19 (weak); implies a 
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substantive influence (high), moderate and weak, so that it can be used to measure 

the variance of changes in exogenous constructs on endogenous constructs. This 

means that the variance of changes in endogenous (constructs coefficient of 

determination) that can be explained by exogenous constructs can be seen in table 

6 as follows: 

Table 6. Structural Model Evaluation 

Variables 
R-

square 

Adjusted R-

square 
Limit Description 

Individual 

performance (Y1) 
0.530 0.516  0,33-0,67 Moderate 

Time Performance 

(Y3) 
0.485 0.480  0,33-0,67 Moderate 

Source: 2024 (processing results SmartPLS 4 output) 

The test results displayed in table 6 show the R2 value of individual 

performance (Y1) of 0.530 between 0.33-0.67 is classified as moderate, these 

results explain that 53% of individual performance is influenced by labor, material 

and place characteristics while the remaining 47% is influenced by other that are 

factors not observed in this study. and for the second R2 value, namely time 

performance is is 0.485 between 0.33-0.67 classified as moderate, these results 

explain that 48.5% of time performance influenced by labor, materials, place 

characteristics and individual performance while 51.5% is influenced by other 

factors not observed in this study. 

 

Formative Construct Test 

Formative constructs can be measured in two ways, namely reliability 

indicators with a VIF score value of less than 5 (Sarwono, 2015). This reliability 

indicator score can be seen from the results of measuring the model with the PLS 

algorithm outer weight section. The VIF score is also obtained from measuring the 

model using the PLS algorithm. Formative construct test results. 

 

Table 7. ResultsColinearity Indicator Measurement  

Indicator VIF 

X1.1 2.111 

X1.2 1.685 

X1.3 1.520 

X2.1 2.056 

X2.2 2.103 

X2.3 2.311 

X2.4 2.950 

X2.5 1.667 

X3.1 2.148 

X3.2 1.838 

X3.3 3.323 

X3.4 3.896 

X3.5 3.398 

X3.6 3.615 

Y1.1 1.552 

Y1.2 1.612 
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Y1.3 1.664 

Y1.4 1.709 

Y1.5 1.780 

Y2.1 1.311 

Y2.2 1.642 

Y2.3 1.537 

 

The table 7 above state that these indicators are in a safe score because all 

indicators are less than 5 (Hair, 2019). Variables in other wordsthere is no 

multicollinearity between the indicators that make up the risk perception and benefit 

perception. It can be concluded that according to the formative construct test, the 

five variables are valid and reliable. 

 

Testing the Path Analysis Equation (Path Coefficient)  

Before hypothesis testing, a structural model equation can be made based 

on the statistical test results presented in Figure 2: 

 

 
Figure 2. Path Diagram Value Path Coefficient (Bootstrapping) 

 

Model: Y1 = 0.229X1 + 0.297X2 + 0.376X3+ ζ1........ (4.1) 

Path Cofficient is to measure how much influence one variable has on 

another variable which can be seen through a significant level. The results of model 

testing show that labor variables (X1), materials (X2) and place characteristics (X3) 

have a effect significant positive on individual performance (Y1).  

 

Hypothesis Test 

In this study, the results of the path coefficient test and testing hypothesis 

that have been carried out by researchers will be explained. 
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Figure 3. T-test Results 

 

In the figure above is the result of boostrapping the calculation of the research 

hypothesis test, the numbers in the figure are the values of the T test between 

variables and variables with indicators, for more details in the table below: 

 

Table 8. Test Hypothesis  

Influence between  

Original 

sample 

(O) 

Sample 

mean 

(M) 

Standard 

deviation 

(STDEV) 

T statistics 

(|O/STDE

V|) 

P 

values 
Description 

Direct Influence 

Labor (X1) -> 

Performance 

Individual (Y1) 

0.229 0.233 0.097 2.352 0.019 
Influential 

Significant 

Material (X2) -> 

Performance 

Individual (Y1) 

0.297 0.311 0.093 3.203 0.001 
Significant 

Effect 

Place 

Characteristics 

(X3) -> 

Performance 

Individual (Y1) 

0.376 0.370 0.104 3.628 0.000 
Significant 

Effect 

Individual 

Performance (Y1) -

> Time 

Performance (Y2) 

0.696 0.706 0.057 12.278 0.000 
Significant 

Effect 

Indirect Effect 

Labor (X1) -> 

Performance 

Individual (Y1) -> 

Time Performance 

(Y2) 

0.159 0.164 0.068 2.350 0.019 
Significantl

y Affected 
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Material (X2) -> 

Performance 

Individual (Y1) -> 

Time Performance 

(Y2) 

0.207 0.218 0.064 3.212 0.001 
Significantl

y Affected 

Place 

Characteristics 

(X3) -> 

Performance 

Individual (Y1) -> 

Time Performance 

(Y2) 

0.262 0.263 0.082 3.202 0.001 
Significantl

y Affected 

Source: 2024 (processing results SmartPLS 4 output) 

 

The test criteria state that if the t-statistic value> t-table (1.96) or the p-value 

< significant alpha 5% or 0.05, it is stated that there is a significant effect of 

exogenous variables on endogenous  , (Hair, 2019).  variables 

a. Second Hypothesis (H2): labor has a significant effect on individual 

performance 

The test results displayed in table 4.22 show that the value of path coefficient 

labor on individual performance is 0.229 then the t-statistic value> t-table (2.352> 

1.96) and at p-value < significance level (0.019 < 0.05), it can be concluded that 

labor has a positive and significant effect on individual performance thus H2 is 

accepted. 

b. Third Hypothesis (H3): materials have a effect significant on individual 

performance 

The test results displayed in table 4.22 show that the path coefficient value 

of materials on individual performance is 0.297 then the t-statistic value> t-table 

(3.203> 1.96) and at the p-value <  significance level (0.000 <0.05), it can be 

concluded that materials have effect a positive and significant on individual 

performance, thus H3 is accepted. 

c. Fourth Hypothesis (H4): place characteristics have a effect significant on 

individual performance 

The test results displayed in table 4.22 show that the path coefficient value 

of place characteristics on individual performance is 0.376 then the t-statistic 

value> t-table (3.628> 1.96) and at the p-value <  significance level (0.000 <0.05), 

it can be concluded that place characteristics have effect a positive and significant 

on individual performance, thus H4 is accepted. 

d. Fifth Hypothesis (H5): individual performance has a significant effect on 

time performance. 

The test results displayed in table 4.22 show that the value of path coefficient 

individual performance on time performance is 0.696 then the t-statistic value> t-

table (12.278> 1.96) and at the p-value < significance level (0.000 < 0.05), it can 

be concluded that individual performance has a positive and significant effect on 

time performance thus H5 is accepted. 

 

Influence of variables  

F-Square testing is carried out to determine how much the relative influence 

of the independent latent variable on the dependent latent variable is. According to 
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Hair et al (2021) the criteria for measuring F-Square are as follows: 1) The value of 

f 2 0.35 indicates that the independent latent variable on the dependent latent 

variable has a great influence. 2) The value of f 2 0.15 indicates that between the 

independent latent variables on the dependent latent variable has a medium 

influence   or medium. 3) The value of f 2 0.02 indicates that the independent latent 

variable on the dependent latent variable has a small influence. 

 

The f square test is how much influence the variables have at the structural 

level, the calculation results can be found in the following table: 

Table 4.23. Test Results of f2  

 

Place 

Characteristics 

(X3) 

Labor (X1) 
Material 

(X2) 

Individual 

Performance 

(Y1) 

Time 

Perfor

mance 

(Y2) 

Labor (X1)    0.092  

Material (X2)    0.119  

Place Characteristics (X3)    0.174  

Individual Performance (Y1)     0.94 

Time Performance (Y2)      

Source: 2024 (processing results SmartPLS 4 output) 

 

Based on table 4.23, the f square for labor on individual performance is 0.092, 

which means that the effect of labor on individual performance is in the is medium 

category, then the f square for materials on individual performance 0.119, which 

means that the effect of the effect of materials on individual performance is in the 

is is is medium category, then the f square for place characteristics on on individual 

performance 0.174, which means that place characteristics individual individual 

performance performance performance in the medium category. and the f square 

value for on time is 0.94, which means that the effect of individual performance 

performance on time in the high category. 

 

Discussion 

Labor, materials and site characteristics simultaneously on individual 

performance of bridge construction projects. 

The simultaneous test equation in this study  𝒀𝟏 = 𝒂 + 𝒃𝟏𝑿𝟏 + 𝒃𝟐𝑿𝟐 +
𝒃𝟑𝑿𝟑   is obtained based on the results of the calculation 𝒀�̂� = 𝟏𝟏, 𝟖𝟐𝟓 +
𝟎, 𝟐𝟓𝟗𝑿𝟏 + 𝟎, 𝟐𝟖𝟕𝑿𝟐 + 𝟎, 𝟐𝟒𝟓𝑿𝟑 , based on this this equation, positive, the value 

of the regression equation is there is a shows that if the change in labor (X 1) 

increases, tendency for individual performance (Y 1) to increaseincreaseincrease 

increase the , as  as wellif the if the material (X 2) changes , on materials, there is a 

tendency to for individual individual performance performance of the also also and 

characteristics of the place (X 3) ,bridge construction project will increase, with the 

greatest influence labor and the smallest place characteristics 

The calculation results show that labor, materials, and site characteristics 

significantly influence individual performance in bridge construction projects, with 

statistical results showing a significance value of 0.000 (<0.05) and an F count 

(36.081) greater than the F table (2.311), confirming the hypothesis (H1). These 
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findings align with previous research highlighting that material availability, limited 

workspaces, weather changes, and equipment maintenance issues affect 

productivity (Hernandi & Tamtana, 2020), as well as the impact of worker skills, 

leadership, and work pressure on labor performance (Fahirah et al., 2020). Labor 

productivity is shaped by various factors such as motivation, experience, and 

working conditions, while the use of appropriate materials—like fiber composites 

and pre-stressed concrete—enhances project strength, durability, and efficiency. 

Likewise, site characteristics, including weather, accessibility, and soil conditions, 

directly affect project timelines and costs. Therefore, effective management of 

labor, materials, and site factors is crucial to improving individual performance and 

ensuring the success of bridge construction projects. 

 

Labor to individual performance of bridge construction projects 

The results showed that the value of path coefficient labor on individual 

performance was 0.229 then the t-statistic value> t-table (2.352> 1.96) and at the 

p-value < significance level (0.019 < 0.05), it can be concluded that labor has a 

positive and significant effect on individual performance, the results of this study 

are in line with the research of Fahirah et al, (2020). The skills and experience of 

the workforce play a crucial role in determining productivity and work quality in 

bridge construction projects. A well-trained and experienced labor force can 

enhance efficiency, minimize errors, and improve final outcomes, with research 

indicating that skilled local workers significantly boost project productivity. 

Effective labor management—covering scheduling, task allocation, and 

supervision—is essential to ensure smooth project execution and optimal use of 

human resources. Overall, labor has a substantial impact on individual performance, 

influenced by factors such as motivation, experience, and working conditions, 

making proper workforce management vital for the timely and efficient completion 

of construction projects. 

 

Materials affect the individual performance of bridge construction projects 

The study found that materials have a positive and significant effect on 

individual performance in bridge construction projects, with a path coefficient of 

0.297, t-statistic of 3.203 (>1.96), and a p-value of 0.000 (<0.05), supporting the 

findings of Hernandi & Tamtana (2020). Effective material management—

including proper selection, timely procurement, and quality supervision—is crucial 

for ensuring project efficiency, minimizing delays, and maintaining construction 

quality. Delays in material delivery can disrupt workflows and increase costs, while 

well-managed materials contribute to project success by enhancing strength, 

durability, and cost-effectiveness. Thus, material factors play a vital role in 

improving individual performance and achieving optimal outcomes in bridge 

construction. 

 

Place characteristics have a effect significant on the individual performance 

of bridge construction projects 

 The study revealed that place characteristics have a positive and significant 

effect on individual performance in bridge construction projects, with a path 

coefficient of 0.376, a t-statistic of 3.628 (>1.96), and a p-value of 0.000 (<0.05), 

supporting the findings of Fitri & Ferdian (2019) regarding the impact of work 

environment conditions on productivity. Site characteristics such as accessibility, 
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weather conditions, and environmental factors greatly influence logistics, material 

delivery, labor mobilization, and overall work efficiency. Difficult terrain, extreme 

weather, and unstable soil conditions can lead to delays and reduced worker 

productivity. Therefore, effective management of these factors is essential to ensure 

safe, efficient, and timely project completion. 

 

Individual performance has a significant effect on the time performance of the 

bridge construction project n 

Simple regression analysis shows the equation of individual performance 

on time performance 𝒀�̂� = 𝟐, 𝟑𝟖𝟖 + 𝟎, 𝟒𝟖𝟗𝒀𝟏. The results indicate that individual 

performance has a strong positive and significant effect on time performance in 

bridge construction projects, with a path coefficient of 0.696, a t-statistic of 12.278 

(>1.96), and a p-value of 0.000 (<0.05), supporting the findings of Yanna et al. 

(2020). This suggests that improvements in individual performance—driven by 

factors such as productivity, labor management, skills, experience, motivation, and 

work conditions—directly enhance the project's ability to meet scheduled timelines. 

Therefore, effective management of these aspects is crucial to ensure that bridge 

construction projects are completed efficiently and on time. 

 

Control of labor, site characteristics, and material factors on individual 

performance and time performance of steel bridge construction projects 

The simultaneous test equation in this study  𝒀𝟏 = 𝒂 + 𝒃𝟏𝑿𝟏 + 𝒃𝟐𝑿𝟐 +
𝒃𝟑𝑿𝟑  obtained based on the results of the calculation 𝒀�̂� = 𝟏𝟏, 𝟖𝟐𝟓 + 𝟎, 𝟐𝟓𝟗𝑿𝟏 +
𝟎, 𝟐𝟖𝟕𝑿𝟐 + 𝟎, 𝟐𝟒𝟓𝑿𝟑 . Based on the regression equation, an increase in labor (X1), 

materials (X2), and site characteristics (X3) leads to an increase in individual 

performance (Y1), with labor having the greatest influence and site characteristics 

the smallest. In steel bridge construction projects, labor, materials, and site 

characteristics each impact individual and time performance differently. Materials 

play a crucial role in time performance, where effective management—through 

timely procurement and minimizing waste—helps reduce delays and enhance 

efficiency. Labor also significantly affects both individual and time performance, 

with productivity, skills, and proper management being key contributors. Although 

site characteristics such as accessibility and weather conditions also affect project 

outcomes, their impact is comparatively smaller. Therefore, optimizing labor and 

material management should be prioritized, while still considering site factors to 

support overall project success. 

 

CONCLUSION 

Calculations show that labor, materials, and site characteristics together 

have a significant influence on individual performance in bridge construction 

projects. Therefore, to improve individual performance, it is important to ensure 

the availability of qualified labor, the right materials, and easily accessible site 

characteristics. These steps support the smooth, efficient, and suitable 

implementation of the project with the initial plan, so that individual performance 

in the project can be optimally improved. 

More specifically, labor has a major effect on individual performance, 

where productivity, skills, and work management are the determining factors for 

project success. Meanwhile, well-selected and managed materials will support the 
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strength, durability, and cost efficiency of the project. On the other hand, site 

characteristics such as accessibility, weather, and soil conditions also affect the 

smoothness of work in the field. With good management of these three aspects, 

bridge construction projects can be carried out efficiently, safely, and on time. 
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