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Abstract: This study examines the factors influencing air cargo cost efficiency in Papua, where 

shipping costs are disproportionately high. The research focuses on three variables: logistics 

infrastructure, tariff policy, and technological innovation. A quantitative approach was applied, 

with data collected from 50 logistics employees at Sentani Papua Airport using a Likert scale 

questionnaire. Multiple linear regression analysis was used to assess the partial and 

simultaneous effects of these factors. The results show that logistics infrastructure and tariff 

policy have significant positive effects on air cargo cost efficiency, with t-test values of 6.774 

and 9.972, respectively. However, technological innovation has no significant effect, with a 

significance value of 0.076. The F-test results indicate that the independent variables jointly 

influence the dependent variable, with an Fcount of 40.635, far exceeding the Ftable value of 

2.81. The three factors account for 72.1% of the variation in air cargo cost efficiency, while the 

remaining 27.9% is influenced by other factors. This study suggests that improving logistics 

infrastructure and tariff policies can enhance cost efficiency, benefiting companies and 

consumers. 

 
Keyword: Air Cargo, Cost Efficiency, Logistics Infrastructure, Tariff Policy, Technological 
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INTRODUCTION 

Papua, the easternmost province of Indonesia, possesses a unique and challenging 

geography characterized by steep mountains and dense tropical rainforests, making it one of 

the regions with the highest biodiversity in the world. Its central mountain range, such as the 

Jayawijaya Mountains with its famous peak, Puncak Jaya or Carstensz Pyramid, along with 

large rivers like the Mamberamo and Baliem Rivers, plays a crucial role in local transportation 

(Widiastono & Angriani, 2018).  

However, the complex geography also presents significant challenges for infrastructure 

development, goods distribution, and access to essential services like healthcare and education. 

Addressing these challenges requires innovation in transportation technology and logistics 

management, as well as collaboration between the government, local communities, and the 
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private sector to harness Papua's potential and improve its geographical conditions (Teti et al., 

2020).  

The difficult topography, comprising mountains, dense forests, and large rivers, creates 

a challenging environment for logistics operations (Badarudin et al., 2021). Steep mountains 

and dense forests hinder access to remote areas, complicating the transportation of goods. Land 

transport routes are often interrupted or difficult to navigate, slowing delivery processes and 

increasing the risk of accidents (Aboda et al., 2023). Meanwhile, large rivers present additional 

challenges for safe and efficient water transportation due to unpredictable currents and unstable 

weather conditions, particularly for small boats. Careful logistics planning and appropriate 

technology are therefore necessary to overcome these obstacles and ensure smooth and 

efficient distribution of goods in such complex geographical conditions (Sugiarti et al., 2022).  

These factors contribute to higher logistics costs and unpredictable delivery times, which 

can hinder economic growth and infrastructure development in the region (Maharani, 2021). 

Despite these challenges, efforts continue to address the constraints and improve efficiency in 

freight operations in Papua. Innovations in transportation and logistics technology, such as the 

use of airplanes, ships, and specialized vehicles for rugged terrain, are key to navigating the 

region’s difficult geography. In addition, collaboration between the government, industry, and 

local communities is crucial for developing resilient and sustainable logistics infrastructure 

(Sudira & Feneteruma, 2022). Limited accessibility and logistics infrastructure, such as the 

lack of airports and underdeveloped road networks, are major barriers to improving the 

efficiency of air cargo costs in the region. With limited airports, especially in remote areas, air 

cargo distribution becomes more difficult, and transportation costs tend to rise due to limited 

route options and flight frequencies (Giban, 2019).  

Moreover, underdeveloped road networks complicate the process of transporting goods 

to and from airports, leading to increased costs and time needed to move cargo from origin to 

final destination (Paais, 2019). This condition calls for innovative solutions and significant 

investment in logistics infrastructure development to expand airport accessibility and improve 

road connectivity to overcome these barriers and enhance the efficiency of air cargo costs in 

the affected region. These challenges are further exacerbated by tariff policies that may not 

always take into account the local context and market dynamics in Papua, potentially resulting 

in inefficient and uncompetitive air cargo costs (Yuliana et al., 2019). Tariff policies set without 

considering Papua's unique geographical conditions and limited logistics infrastructure often 

fail to adjust to local needs and different market dynamics (Mahasyahputra et al., 2023). 

Consequently, air cargo costs become higher than necessary, burdening companies and 

consumers with disproportionate costs.  

This situation not only affects industrial competitiveness in Papua but can also impede 

economic growth and access to goods and services for the local population. On the other hand, 

there is significant potential to improve air cargo cost efficiency in Papua through technological 

innovations in the aviation and logistics industries (Bunahri, et al., 2023). With ongoing 

technological advancements, there is potential to implement smarter, digitally connected 

solutions in logistics management, including real-time cargo tracking, flight route 

optimization, and more accurate cargo condition monitoring (Pereira et al., 2022). The use of 

drones for delivering goods to remote or hard-to-reach areas is also an attractive option (Heiets 

et al., 2022).  

Additionally, the development of more efficient and environmentally friendly cargo 

aircraft can help reduce operational costs and environmental impact. By wisely leveraging 

these technological innovations, logistics companies and airlines in Papua can improve 

efficiency in air cargo delivery, reduce operational costs, and enhance customer satisfaction 

with faster and more reliable services (Bunahri, 2023). Technological advancements, such as 

the use of more efficient cargo aircraft, integrated supply chain management systems, and IoT-
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based logistics monitoring, can help address some of the challenges faced in air cargo 

operations in the region (Caetano & Pinto Alves, 2019). However, the adoption of new 

technologies may face challenges related to the availability of supporting infrastructure and the 

need for skilled human resources to operate and maintain these technologies (Adenigbo et al., 

2023).  

In this context, a comprehensive analysis of air cargo cost efficiency in Papua is essential. 

The aim of this research is to analyze several factors influencing air cargo cost efficiency in 

Papua. Specifically, it seeks to determine the impact of logistics infrastructure on the efficiency 

of air cargo shipping, assess the effect of tariff policies on air cargo costs, explore the role of 

technological innovation in improving air cargo efficiency, and identify efforts that can be 

made to enhance air cargo cost efficiency based on the findings of this analysis. Through these 

objectives, the research aims to provide practical recommendations to optimize air cargo 

operations in Papua. 

 
METHOD 

Type of Research 

This study employs a quantitative research approach, utilizing a survey method to collect 

data on factors affecting Air Cargo Cost Efficiency in Papua. The survey is designed to gather 

numerical data for statistical analysis, helping to accurately measure relationships between 

variables. Key stakeholders, including airlines and cargo entrepreneurs, are surveyed to 

understand their perceptions and experiences regarding factors influencing cost efficiency in 

air cargo. The study was conducted at the Aviation Polytechnic of Jayapura during the 

2023/2024 academic year, with research spanning several months. The research design 

framework consists of three independent variables and one dependent variable, represented as 

follows: X1 = Logistics Infrastructure, X2 = Tariff Policy, X3 = Technological Innovation, Y 

= Air Cargo Cost Efficiency. The hypotheses include: H1, H2, H3, and H4, which hypothesize 

that logistics infrastructure, tariff policies, and technological innovation individually and 

collectively influence Air Cargo Cost Efficiency 

 

Population and Sample 

The population for this research includes logistics staff working at Sentani Airport, 

focusing on variables related to their performance, job satisfaction, or tariff policy needs. By 

narrowing the population to logistics staff, the study aims to provide in-depth insights into the 

challenges and needs of airport workers. The total population of logistics employees at Sentani 

Airport is 214 people. The sample, chosen using purposive sampling, includes 50 logistics 

employees responsible for air cargo operations. This method ensures that respondents with 

relevant knowledge and experience, such as operational staff and warehouse supervisors, 

provide diverse perspectives on factors affecting Air Cargo Cost Efficiency in Papua. 

 

Variables and Operational Definitions 

The operational definitions of variables serve as the foundation for the questionnaire 

design, as detailed below. The independent variables include Logistics Infrastructure (X1), 

referring to facilities and transportation networks; Tariff Policy (X2), referring to pricing and 

cost structures in cargo services; and Technological Innovation (X3), referring to new solutions 

in logistics operations. The dependent variable, Air Cargo Cost Efficiency (Y), refers to 

optimizing costs related to cargo management, storage, and distribution, with indicators such 

as shipping distance and goods pricing. 
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Data Collection Techniques   

The data collection techniques used in this research include observation, documentation, 

and questionnaires. Observation is employed at the initial stage, allowing researchers to 

observe and note behaviors or phenomena directly in the field without external interference. 

Documentation is used throughout the study to systematically record all stages and processes, 

including gathering relevant policies or official documents. The questionnaire is distributed to 

respondents meeting the research criteria, enabling efficient and structured data collection 

through a series of questions related to the research topic. 

 

Instrument Testing (Validity and Reliability Tests) 

To ensure the accuracy and reliability of the questionnaire instruments used in this study, 

validity and reliability tests were conducted. The validity test employed the Pearson product-

moment correlation, comparing the calculated value of r (r_count) to the r_table value. If 

r_count > r_table, the item is considered valid, otherwise, it is deemed invalid (Sugiyono, 

2019). A total of 20 respondents participated in the test, with a significance level of α = 0.05. 

In terms of reliability, the study used Cronbach's Alpha coefficient to measure the internal 

consistency of the questionnaire items. According to Guilford's classification, a reliability 

coefficient close to 1.0 indicates high reliability (Rochaety et al., 2009). The test confirms that 

the instrument can consistently capture accurate data. 

 

Data Analysis Techniques 

Data analysis in this study was performed after collecting data related to logistical 

infrastructure, tariff policies, and technological innovations affecting air cargo cost efficiency 

in Papua. The analysis process involved simplifying the raw data, organizing it systematically, 

and interpreting it to gain meaningful insights. Through this process, the researcher aimed to 

identify potential patterns or relationships between the variables in the study. Additionally, 

regression analysis was used to predict changes in the dependent variable based on independent 

variables. This involved estimating the regression coefficients, assessing statistical 

significance, and interpreting the results to understand the relative influence of each predictor 

variable on air cargo cost efficiency (Sugiyono, 2019). 

 

Multiple Linear Regression Analysis and Classical Assumption Testing 

The multiple linear regression analysis aimed to determine the relationship between one 

dependent variable (air cargo cost efficiency) and multiple independent variables (logistical 

infrastructure, tariff policies, and technological innovations). The equation used was Ŷ = a + 

b1 X1 + b2 X2 + b3 X3 + e, where each coefficient represented the influence of its 

corresponding predictor (Creswell & Creswell, 2018). Classical assumption tests, including 

normality (Kolmogorov-Smirnov), linearity (ANOVA), multicollinearity (VIF), and 

heteroskedasticity (scatterplot), ensured the model’s reliability. These tests confirmed that the 

regression model met the necessary assumptions, making it suitable for interpreting the 

relationships between variables. 

 
RESULTS AND DISCUSSION 

Results 

Research Data Description 

The following is a description of the data that can be collected and analyzed in the context 

of this research. 
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Figure 1. Respondent Position 

Source: Processed data (2024) 

 

From the research results, the majority of respondents are Operational Staff with a total 

of 27 people, while Warehouse Supervisors number 23 people. This shows that the views of 

the two job groups are quite balanced, providing a comprehensive perspective on warehouse 

operations and management. 

 

 
Figure 2. Respondents' work period 

Source: Processed data (2024) 

 

Based on the analysis of employee tenure data at Sentani Papua Airport, namely logistics 

staff, operational staff and warehouse supervisors. The distribution of employees according to 

tenure shows that 8 people have a tenure of less than 1 year, 10 people between 1 to 2 years, 

21 people between 2 to 5 years, 7 people between 5 to 10 years, and 4 people with a tenure of 

more than 10 years, both for logistics staff, operational staff and warehouse supervisors. 

 

Validity and Reliability Test 

 
Table 1. Results of Validity Test of Logistics Infrastructure Variable (X1) 

Instrument Items r count Description 

1 0.617 Valid 

2 0.686 Valid 

3 0.802 Valid 

4 0.759 Valid 

5 0.565 Valid 

6 0.472 Valid 

7 0.802 Valid 

8 0.686 Valid 

9 0.827 Valid 

10 0.460 Valid 

11 0.617 Valid 

12 0.827 Valid 

13 0.565 Valid 

14 0.759 Valid 

Source: Processed data (2024) 

Employee Position

Operational Staff Warehouse Supervisors

0

50

<1 year 1 - 2 years 2 - 5 years 5 - 10 years > 10 years

Years of service

Years of Services
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Based on the results of calculating the validity of the items using SPSS, the results of the 

validity test of the Logistics Infrastructure variable (X1) above show that of the 14 Instrument 

Items statements, all Instrument Items are declared valid. 

 
Table 2. Results of Validity Test of Tariff Policy Variable (X2) 

Instrument Items r count Description 

1 0.755 Valid 

2 0.473 Valid 

3 0.476 Valid 

4 0.638 Valid 

5 0.681 Valid 

6 0.675 Valid 

7 0.480 Valid 

8 0.591 Valid 

9 0.477 Valid 

10 0.777 Valid 

Source: Processed data (2024) 

 

Based on the results of calculating the validity of the items using SPSS, the results of the 

validity test of the Tariff Policy variable (X2) above show that of the 10 Instrument Items, the 

statements and all Instrument Items of the X2 variable are valid. 

 
Table 3. Results of the Validity Test of the Technological Innovation Variable (X3) 

Instrument Items r count Description 

1 0.757 Valid 

2 0.634 Valid 

3 0.254 Invalid 

4 0.603 Valid 

5 0.267 Invalid 

6 0.543 Valid 

7 0.624 Valid 

8 0.768 Valid 

9 0.860 Valid 

10 0.506 Valid 

11 0.724 Valid 

12 0.153 Invalid 

Source: Processed data (2024) 

 

Based on the results of the calculation of item validity using SPSS version 25 which can 

be seen in the table above, the results of the validity test of the Technological Innovation 

variable (X3) above show that of the 12 statement Instrument Items, there are 9 valid questions 

and 3 invalid questions. 
 

Table 4. Results of the Validity Test of the Air Cargo Cost Efficiency Variable (Y) 

Instrument Items r count Description 

1 0.457 Valid 

2 0.474 Valid 

3 0.554 Valid 

4 0.530 Valid 

5 0.254 Invalid 

6 0.543 Valid 

7 0.464 Valid 

8 0.468 Valid 

9 0.160 Invalid 

10 0.526 Valid 

11 0.724 Valid 
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Instrument Items r count Description 

12 0.543 Valid 

Source: Processed data (2024) 

 

Based on the results of the calculation of item validity using SPSS version 25, the results 

of the validity test of the Air Cargo Cost Efficiency variable (Y) above show that of the 12 

statement instrument items, there are 10 valid questions and 2 invalid questions. 
 

Table 5. Results of Variable Reliability Test 

Variable Cronbach's Alpha N of Items 

Logistics Infrastructure (X1) .932 14 

Tariff Policy (X2) .817 10 

Technology Innovation (X3) .700 9 

Air Cargo Cost Efficiency (Y) .713 10 

Source: Processed data (2024) 

 

The reliability test results indicate that most variables exhibit good internal consistency, 

based on the obtained Cronbach's Alpha values. The Logistics Infrastructure variable (X1) has 

a very high reliability with a Cronbach's Alpha of 0.932 for 14 items. The Tariff Policy variable 

(X2) also shows good reliability, with a value of 0.817 for 10 items. However, Technological 

Innovation (X3) has a Cronbach's Alpha of 0.700 for 9 items, indicating high reliability. Air 

Cargo Cost Efficiency (Y) has an acceptable reliability value of 0.713 for 10 items, though it 

is close to the minimum threshold. Overall, these results suggest that the instrument used is 

sufficiently reliable, with most variables showing high reliability according to Guilford’s 

classification, where a value greater than 0.8 indicates very high reliability and values above 

0.700 indicate high reliability. 

 

Prerequisite Test (Classical Assumption) 
 

Table 6. Normality Test with Kolmogorov-Smirnov 

Tests of Normality 

 
Kolmogorov-Smirnova Shapiro-Wilk 

Statistic Df Sig. Statistic df Sig. 

Logistics Infrastructure ,103 50 ,200* ,962 50 ,196 

Tariff Policy ,116 50 ,093 ,952 50 ,086 

Technology Innovation ,115 50 ,122 ,925 50 ,011 

Air Cargo Cost Efficiency ,125 50 ,074 ,950 50 ,073 

*. This is a lower bound of the true significance. 
a. Lilliefors Significance Correction 

Source: Processed data (2024) 

 

This data normality test was conducted with the help of the IBM SPSS program. The 

results of the normality test of Logistics Infrastructure (X1) data obtained a significance value 

of 0.200 which means it is greater than 0.05 or 0.200> 0.05, so it can be concluded that the data 

of the Logistics Infrastructure Variable (X1) is normally distributed. Furthermore, the 

significance value of the Tariff Policy Variable (X2) is 0.093 and greater than 0.05, which 

means that this variable is also normally distributed. This also occurs in Technology Innovation 

(X3) where the results of the Kolmogorov Smirnov test are more than 0.05, namely 0.122. 

While the significance value of the Air Cargo Cost Efficiency (Y) Variable is 0.074> 0.05, 

which means that the Y Variable is also normally distributed. 
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Table 7. Linearity Test Results 

 Sig. 

Air Cargo Cost Efficiency* 

Logistics Infrastructure 
Between Groups 

(Combined) ,014 

Linearity ,000 

Deviation from Linearity ,276 

Air Cargo Cost Efficiency* 

Tariff Policy 
Between Groups 

(Combined) ,043 

Linearity ,000 

Deviation from Linearity ,384 

Air Cargo Cost Efficiency* 

Technology Innovation 

Between 

Groups 

(Combined) ,012 

Linearity ,000 

Deviation from Linearity ,521 

Source: Processed data (2024) 

 

The results of the linearity test show that there is a significant linear relationship between 

Air Cargo Cost Efficiency and Logistics Infrastructure, Tariff Policy, and Technology 

Innovation. This is indicated by the Deviation from Linearity value for the three variables, 

namely 0.276, 0.384, and 0.521 for Logistics Infrastructure, Tariff Policy, and Technology 

Innovation, respectively, all of which have results greater than 0.05 indicating that there is no 

significant deviation from linearity. Thus, it can be concluded that the relationship between Air 

Cargo Cost Efficiency and the three variables is linear, meaning that an increase or decrease in 

one variable will be followed by consistent changes in the other variables. 

 

 
Figure 3. Heteroscedasticity Test Diagram 

Source: Processed data (2024) 

 

From the SPSS output, it is known that the points do not form a clear pattern or a certain 

pattern, and the points are spread above the X and Y axes, so from this it can be concluded that 

there is no heteroscedasticity, which means that this regression model is good. 

 
Table 8. Multicollinearity Test Results 

Coefficientsa 

Model 

 

Unstandardized 

Coefficients 

Standardized 

Coefficients 

 

 

 

t 

 

 

 

Sig. 

 

Collinearity Statistics 

B Std. Error Beta Tolerance VIF 

(Constant) 12,197 6,552  1,862 ,071   

Logistics Infrastructure ,336 ,031 ,522 6,774 ,000 ,969 1,052 

Tariff Policy ,474 ,047 ,585 9,972 ,003 ,983 1,146 

Technology Innovation ,005 ,356 ,219 1,239 ,079 ,931 1,021 

a. Dependent Variable: Air Cargo Cost Efficiency  

Source: Processed data (2024) 

 

The results of the multicollinearity test show that the three independent variables 

Logistics Infrastructure, Tariff Policy, and Technology Innovation do not experience serious 
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multicollinearity problems. The tolerance for all variables is above 0.1 and the VIF (Variance 

Inflation Factor) for all variables is well below 10. The tolerance values range from 0.931 to 

0.983, and the VIF values range from 1.021 to 1.146, indicating that there is no high correlation 

between the independent variables. This means that each independent variable can contribute 

uniquely in explaining the variation in the dependent variable, namely Air Cargo Cost 

Efficiency, without significant redundancy. 

 

Hypothesis Testing 
Table 9. Multiple Linear Regression Analysis 

Coefficientsa 

Model 
Unstandardized Coefficients 

Standardized 

Coefficients T Sig. 

B Std. Error Beta 

(Constant) 12,197 6,552  1,862 ,071 

Logistics Infrastructure ,336 ,031 ,522 6,774 ,000 

Tariff Policy ,474 ,047 ,585 9,972 ,003 

Technology Innovation ,005 ,356 ,219 1,239 ,079 

a. Dependent Variable: Air Cargo Cost Efficiency 

Source: Processed data (2024) 

 

The regression equation derived from the results is: Y = 12.197 + 0.336X1 + 0.474X2 + 

0.005X3. The intercept value of 12.197 indicates that if all independent variables (X1, X2, and 

X3) are zero, the predicted air cargo cost efficiency (Y) would be 12.197. The coefficient of 

0.336 for X1 (Logistics Infrastructure) suggests that a one-unit increase in X1 increases Y by 

0.336 units. The coefficient of 0.474 for X2 (Tariff Policy) indicates that a one-unit increase in 

X2 raises Y by 0.474 units. Meanwhile, the coefficient of 0.005 for X3 (Technological 

Innovation) shows a minimal impact, with a one-unit increase in. 

 
Table 10. t-test 

Coefficientsa 

Model 
Unstandardized Coefficients 

Standardized 

Coefficients T Sig. 

B Std. Error Beta 

(Constant) 12,197 6,552  1,862 ,071 

Logistics Infrastructure ,336 ,031 ,522 6,774 ,000 

Tariff Policy ,474 ,047 ,585 9,972 ,003 

Technology Innovation ,005 ,356 ,219 1,239 ,079 

b. Dependent Variable: Air Cargo Cost Efficiency 

Source: Processed data (2024) 

 

The hypothesis testing results showed that for the Logistics Infrastructure (X1), the t-

value was 6.774 with a significance of 0.000, exceeding the t-table value of 2.011, thus 

rejecting Ho and accepting Ha, indicating that Logistics Infrastructure significantly influences 

Air Cargo Cost Efficiency. For Tariff Policy (X2), the t-value was 9.972 with a significance of 

0.003, also greater than the t-table value, leading to the conclusion that Tariff Policy has a 

significant effect on Air Cargo Cost Efficiency. However, for Technological Innovation (X3), 

the t-value was 1.239 with a significance of 0.079, which was lower than the t-table value, 

resulting in Ho being accepted and Ha being rejected, meaning Technological Innovation does 

not significantly impact Air Cargo Cost Efficiency. 
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Table 11. F Test 

ANOVAa 

Model Sum of Squares Df Mean Square F Sig. 

Regression 567,843 2 328,571 

40,635 ,002b Residual 234,132 47 8,637 

Total 801,975 49  

a. Dependent Variable: Air Cargo Cost Efficiency 

b. Predictors: (Constant), Logistics Infrastructure, Tariff Policy, dan Technology Innovation 

Source: Processed data (2024) 

 

Based on the results, the hypothesis (H4) can be formulated as follows: H0 states that 

there is no simultaneous effect of Logistics Infrastructure, Tariff Policy, and Technological 

Innovation on Air Cargo Cost Efficiency, while H1 suggests that these factors do have a 

simultaneous effect. The F-test result showed an F-value of 40.635 with a significance level of 

0.002, which is greater than the F-table value of 2.81 and below the significance threshold of 

0.05. Therefore, Ho is rejected, and Ha is accepted, indicating that Logistics Infrastructure, 

Tariff Policy, and Technological Innovation collectively have a significant effect on Air Cargo 

Cost Efficiency. 
Table 12. Correlation Coefficient Test 

 

Logistics 

Infrastructure Tariff Policy 

Technology 

Innovation 

Air Cargo Cost 

Efficiency 

Logistics 

Infrastructure 

Pearson 

Correlation 

1 ,146* ,055 ,224** 

Sig. (2-tailed)  ,149 ,523 ,026 

N 50 50 50 50 

Tariff Policy Pearson 

Correlation 

,146* 1 ,171** ,470* 

Sig. (2-tailed) ,149  ,142 ,000 

N 50 50 50 50 

Technology 

Innovation 

Pearson 

Correlation 

,055 ,171** 1 ,041 

Sig. (2-tailed) ,523 ,142  ,717 

N 50 50 50 50 

Air Cargo Cost 

Efficiency 

Pearson 

Correlation 

,224** ,470* ,041 1 

Sig. (2-tailed) ,026 ,000 ,717  

N 50 50 50 50 

Source: Processed data (2024) 

 

The Pearson correlation analysis revealed significant relationships between the studied 

variables. Logistics Infrastructure showed a positive and significant correlation with Air Cargo 

Cost Efficiency (r = 0.224, p = 0.026), indicating that improvements in logistics infrastructure 

are associated with increased cost efficiency. Tariff Policy had a stronger positive correlation 

with Air Cargo Cost Efficiency (r = 0.470, p < 0.001), suggesting that better tariff policies 

contribute to higher efficiency. However, Technological Innovation had a very weak and non-

significant correlation with Air Cargo Cost Efficiency (r = 0.041, p = 0.717). Tariff Policy also 

showed positive, though statistically insignificant, correlations with both Logistics 

Infrastructure (r = 0.146, p = 0.149) and Technological Innovation (r = 0.171, p = 0.142). 

Overall, the data indicate that Tariff Policy and Logistics Infrastructure are key factors 

correlated with Air Cargo Cost Efficiency. 
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Table 13. Determination Coefficient Test 

Model Summaryb 

Model R R Square Adjusted R Square Std. Error of the Estimate 

 ,794a ,721 ,668 2,332 

Source: Processed data (2024) 

 

The results of the coefficient of determination test from the Model Summary show an R 

value of 0.794, indicating a strong correlation between the independent variables (Logistics 

Infrastructure, Tariff Policy, and Technological Innovation) and the dependent variable (Air 

Cargo Cost Efficiency). The R Square value of 0.721 suggests that approximately 72.1% of the 

variation in Air Cargo Cost Efficiency is explained by the model, which includes these three 

independent variables. The Adjusted R Square, at 0.668, indicates that the model remains 

effective in explaining the variation even after adjusting for the number of predictors and 

sample size. The Standard Error of the Estimate is 2.332, indicating a relatively small average 

prediction error, demonstrating that the model is fairly accurate in predicting Air Cargo Cost 

Efficiency. Overall, the model shows a good fit and the chosen variables significantly explain 

the variation in Air Cargo Cost Efficiency. 

 

Discussion 

The t-test results for the Logistics Infrastructure variable (X1) showed a t-value of 6.774 

with a significance level of 0.000, indicating a significant effect on Air Cargo Cost Efficiency 

at Sentani Airport in Papua. This means that the hypothesis (Ha) is accepted, confirming that 

improving logistics infrastructure positively impacts air cargo cost efficiency. This finding 

aligns with Sugiyanto (2021), who emphasized that effective logistics infrastructure, including 

road access, cargo handling facilities, and information technology, plays a crucial role in 

enhancing operational efficiency and reducing costs. 

The t-test results for the Tariff Policy variable (X2) yielded a t-value of 9.972, greater 

than the t-table value of 2.011, with a significance level below 0.05, indicating a significant 

influence on Air Cargo Cost Efficiency. Thus, the hypothesis (Ha) is accepted. This supports 

previous research by Piadi et al. (2021), which demonstrated that transparent and well-planned 

tariff policies can help reduce operational costs, increase logistical efficiency, and create cost 

predictability for air cargo users, improving overall cost management. 

For the Technology Innovation variable (X3), the t-value was 1.239 with a significance 

level of 0.079, indicating that it does not have a significant impact on Air Cargo Cost Efficiency 

at Sentani Airport. Therefore, the hypothesis (Ha) is rejected, meaning that current 

technological innovations have not yet substantially improved efficiency. Alayida et al. (2023) 

suggest that factors like high initial investments and inadequate infrastructure hinder the 

effective implementation of new technologies in air cargo operations. 

The F-test results show that all three independent variables (Logistics Infrastructure, 

Tariff Policy, and Technology Innovation) simultaneously have a significant effect on Air 

Cargo Cost Efficiency, with an F-value of 40.635 and a significance level of 0.002. This means 

the hypothesis (Ha) is accepted. These findings align with research by Priyajati (2020), 

Agustini & Yarlina (2019), and Purbasari et al. (2023), emphasizing that a combined approach 

integrating logistics infrastructure, transparent tariff policies, and appropriate technological 

innovations can lead to optimal operational efficiency in air cargo services. 

 
CONCLUSION 

The research concludes that logistics infrastructure has a significant impact on air cargo 

cost efficiency at Sentani Airport in Papua. With a t-value of 6.774 and a significance of 0.000, 

https://dinastipub.org/DIJEFA


 

PA

GE 

105 

https://dinastipub.org/DIJEFA                                         Vol. 5, No. 5, November 2024 

4907 | P a g e  

the study highlights the importance of good infrastructure, including road access, cargo 

handling facilities, information technology, and support services, in improving the speed and 

efficiency of cargo operations. Investing in infrastructure should be a priority for stakeholders 

to enhance operational efficiency, competitiveness, and regional economic development. 

Additionally, the study shows that tariff policies significantly affect air cargo cost 

efficiency, with a t-value of 9.972 and a significance below 0.05. Effective tariff policies can 

reduce operational costs and improve logistics efficiency by enhancing cost transparency, 

utilizing information technology, and minimizing administrative expenses. Clear policies also 

help businesses plan their logistics budgets more accurately, leading to economic, social, and 

environmental benefits. 

On the other hand, technological innovation did not have a significant effect on air cargo 

cost efficiency, with a t-value of 1.239 and a significance level greater than 0.05. The lack of 

significant impact may be due to challenges in technology implementation, high initial 

investment, infrastructure constraints, and workforce resistance to change. Despite this, 

technology still holds potential for future operational improvements if implemented 

effectively. 

Overall, the study found that logistics infrastructure, tariff policies, and technological 

innovation collectively have a significant influence on air cargo cost efficiency, with an F-

value of 40.635 and 72.1% of the variation explained by the model. An integrated and effective 

management approach across these areas is essential for optimizing cost efficiency in air cargo 

operations at Sentani Airport. 
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