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ABSTRACT 

	Aims: The purpose of this research is to investigate how company ownership, global engagement, and sustainable practices affect technical efficiency within Indonesia's transportation and logistics sector.
Study design: This research follows a quantitative approach, utilizing a panel data regression model combined with Stochastic Frontier Analysis (SFA) to assess levels of technical efficiency. 
Place and Duration of Study: The research was carried out using secondary financial information from transportation and logistics firms that are listed on the Indonesia Stock Exchange (IDX), focusing on data from 2014 to 2023.
Methodology: From the initial pool of companies, 22 were selected as the final sample based on specific purposive sampling criteria, resulting in a total of 206 firm-year observations. The SFA method was used to evaluate technical efficiency, utilizing a Cobb-Douglas production function within a panel data framework. The independent variables included company ownership, the extent of international engagement, and sustainable practice values, while technical efficiency served as the dependent variable. 
Results: The regression results showed that firm ownership has a significant positive effect on technical efficiency, internationalization has a significant negative effect, and sustainability value practices have a significant positive effect. The independent variables explain 14% of the variation in technical efficiency.
Conclusion: The findings suggest that ownership structure and sustainability integration improve technical efficiency, while higher levels of internationalization tend to reduce it due to increased operational complexity. These results provide important managerial implications for enhancing competitiveness and efficiency in Indonesia’s transportation and logistics sector.
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1. INTRODUCTION 

The transportation and logistics industry in Indonesia is crucial as it drives the national economy and supports global supply chain reliability, especially considering Indonesia's status as an archipelago. The effectiveness of this industry is vital for competing on the global stage and includes processes like packaging, transportation, storage, distribution, reverse logistics, and waste handling (Baah et al. , 2021; Kabak et al. , 2020). The COVID-19 pandemic significantly challenged the durability of this sector, which saw a decline of -13. 09% before bouncing back with a notable growth of 15. 79% in 2022, marking the highest rebound among all sectors of the economy. This resurgence was fueled by international trade, adaptation within industries, digital advancements, and enhanced infrastructure.
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Fig. 1. Contribution to GDP in 2021-2022

Despite the positive outlook, the industry encounters obstacles such as fierce competition, narrow profit margins, pressure for high-quality service at affordable prices, and stricter environmental rules (Hausmann et al. , 2021; Khan et al. , 2025). The government is tackling these issues through infrastructure projects, effective regulations, and improving logistics governance (Kabak et al. , 2020). From a business standpoint, enhancing technical efficiency can be achieved through managing ownership structures effectively (Chong-Chuo Chang and Han Yang, 2022; Kalasin et al. , 2020), encouraging international expansion (Kalasin et al. , 2020), and incorporating sustainability principles (Ilyas and Osiyevskyy, 2022).

Ownership types, whether they are under public control or privately held, affect how operations are managed, the choices made, and what resources can be accessed (Liu et al. , 2022; Cuervo-Cazurra and Li, 2020). This is consistent with Kristiani at al. (2024), who found that institutional ownership significantly influences corporate behavior, including financial strategies such as tax avoidance, which indirectly reflects managerial efficiency and governance quality. Public ownership may offer benefits such as funding, technological advancements, and support through information, but it might also encounter challenges in efficiency because of its focus on non-commercial goals (He and Yang, 2021; Ma et al. , 2021). On the other hand, expanding internationally can boost technical efficiency by providing access to new resources, economies of scale, and opportunities for organizational learning (Ni et al. , 2022; Tan and Zhu, 2024), yet at higher levels, it may decrease efficiency due to the costs of coordination, increased operational complexity, and challenges related to foreign market engagement (Ilyas and Osiyevskyy, 2022; Ettalibi et al. , 2025; Fazri et al. , 2017).

The importance of sustainability has gained traction as a crucial strategic aspect, where incorporating sustainability principles into business models can improve efficiency through better resource management and technological advancements (Wu and Dong, 2021; Huo et al. , 2024). Nevertheless, poor execution can actually impede efficiency (Samal et al. , 2024). Numerous studies reveal mixed effects between sustainability and technical efficiency, which can range from beneficial to detrimental, influenced by the specific industry and operational approaches (Astadiyani and Pan, 2022; Ibrahim and Falkenbach, 2023). In light of this, this research intends to explore how company ownership, the process of internationalization, and sustainability principles affect technical efficiency within Indonesia's transportation and logistics sector. It is anticipated that the findings will contribute both academically and practically by identifying effective strategies to improve technical efficiency in this critical and competitive industry.

1.1 TECHNICAL EFFICIENCY

Technical efficiency is the capability of a business to generate a specific output while utilizing the least amount of resources (Piran et al. , 2020). Assessing technical efficiency is linked to evaluating productivity. Productivity refers to how effectively inputs can create outputs (Chambers and Ray, 2021). Although productivity and efficiency are often viewed as being the same, they have distinct meanings. Efficiency denotes a company's skill in optimizing output from restricted resources (Balk, 2021). It can be evaluated by measuring the actual output against the optimal output achievable from the same inputs, or by assessing the actual inputs against the least amount needed to create output, or through a combination of both. Productivity and efficiency are interrelated, with productivity serving as a gauge for efficiency levels. Productivity aids a business in assessing its efficiency based on a specific quantity of input needed to yield output (Balk, 2021).

1.2 COMPANY OWNERSHIP

Company ownership describes how ownership is structured and how shares are allocated among shareholders or owners of the business. It affects the distribution of power and control within the organization and influences company policies and decision-making processes (Liu et al. , 2022). The ownership structure of a corporation is crucial in shaping the principles of agency theory. This theory explores how differences in interests between the owners and those managing the company can lead to conflicts and impact managerial behavior. Corporate ownership is a vital element in both the business and finance sectors. It pertains to how ownership and authority over a company's shares are allocated. Different forms of corporate ownership come with varying traits and dynamics, which can affect how profits are shared, investment choices are made, and the interaction with stakeholders (Liu et al. , 2022).

1.3 THE EFFECT OF COMPANY OWNERSHIP AND TECHNICAL EFFICIENCY

State-owned enterprises (SOEs) usually struggle with innovation efficiency due to issues like agency conflicts, elevated transaction costs, and government goals that don’t always match operational efficiency (Liu et al. , 2022; Wicaksono and Setiawan, 2022; Ghosh, 2022). Nonetheless, in developing markets, the way a company is owned—particularly if it has a well-structured ownership model—can enhance technical efficiency (Zheng et al. , 2021; Zhu et al. , 2021).
H1. Company ownership has a positive effect on technical efficiency

1.4 INTERNATIONALIZATION

According to internalization theory, the relationship between multinational operations and performance is significantly shaped by firm-specific advantages (FSAs), which are the key benefits of multinational corporations (Nguyen and Kim, 2020). Rubio-Mozos et al. (2020) present a model suggesting that FSAs play a crucial role in determining how far a multinational enterprise (MNE) expands globally and affects both its domestic and international success. They also point out that lacking robust corporate resources and capabilities, international growth may not lead to better financial outcomes. MNEs often leverage their foreign subsidiary networks to address the public externalities of knowledge rather than engaging in exporting or licensing knowledge-driven FSAs. FSAs refer to unique strengths or resources that a business holds compared to its rivals and can arise from advancements in products and processes, research and development, branding, reputation, financial resources, marketing expertise, and management abilities.

1.5 THE IMPACT OF INTERNATIONALIZATION ON TECHNICAL EFFICIENCY

In the initial stages, internationalization can boost technical efficiency by providing access to resources, achieving economies of scale, and facilitating organizational learning (Yildiz et al. , 2022; Andersson and Stone, 2017). However, at elevated levels of internationalization, complexities, coordination expenses, and cultural differences can hinder efficiency (Novoselova, 2021; Lee et al. , 2024; Astadiyani and Pan, 2022; Ibrahim and Falkenbach, 2023). This dynamic often resembles an inverted U-shaped curve.
H2. Internationalization has a negative impact on technical efficiency

1.6 SUSTAINABILITY VALUE

Propositions for sustainable value encompass economic, social, and ecological advantages (Zhao et al. , 2021; DasGupta et al. , 2022). Although tools like the Business Model Canvas and Value Proposition Design Canvas have been utilized, they have not entirely embraced sustainability components. Forms of value include savings on costs, contributions to society, and diminished ecological footprints. The effectiveness of creating sustainable value is affected by involvement from stakeholders, adaptability in decision-making, and a focus on social and environmental aspects (Owusu et al. , 2022; Ilyas and Osiyevskyy, 2022). The ESG framework serves as a guide for shaping the value proposition. Thus, it can be concluded that a sustainable value proposition arises from collaborative value creation among a network of stakeholders, while also tackling sustainability challenges and developing products or services that respond to those challenges.

1.7 THE IMPACT OF SUSTAINABILITY VALUES ON TECHNICAL EFFICIENCY

Incorporating sustainability into business models can improve technical efficiency by optimizing resources, minimizing waste, and fostering environmentally friendly innovations in technology (Ilyas and Osiyevskyy, 2022; Fu and Su, 2021; Wu and Dong, 2021). Investments focused on sustainability, like renewable energy, can lead to significant long-term savings (Silva et al. , 2022; Biosci et al. , 2023; Huo et al. , 2024).
H3. Sustainability values have a positive effect on technical efficiency
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Fig. 2. Research Framework

2. methodology 

This research is a quantitative analysis aimed at exploring the connection between independent and dependent variables (Huyler and McGill, 2019) within the transportation and logistics industry. The data for this research is secondary data sourced from the Indonesia Stock Exchange (IDX), specifically financial records of transportation and logistics companies from 2019 to 2023. Prior studies have assessed firm-level efficiency using production function models such as Cobb-Douglas, which offer a structured approach to evaluating input-output relationships (Abdullah et al. , 2017). 
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	No
	Criteria
	Number

	1
	Population
Transportation and logistics companies listed on the Indonesia Stock Exchange
	37

	2
	The companies selected as samples are transportation and logistics companies listed on the Indonesia Stock Exchange from 2014 to 2023 (5 companies excluded)
	32

	3
	Companies must have been publicly listed for at least 5 years. (10 companies excluded)
	22

	4
	14 companies that went public before 2014 = 14 x 10 = 140 samples
4   companies that went public before 2015 = 4 x 9 = 36 samples 
6   companies that went public before 2019 = 6 x 5 = 30 samples
	206



The panel regression equation model in this study consists of two equations:

𝑇𝑒𝑖𝑡 = 𝛽0 + 𝛽1𝐹𝑂𝑖𝑡 + 𝛽2𝐷𝑂𝐼𝑖𝑡 + 𝛽3𝑆𝑃𝑉𝑖𝑡+ 

Dimana :
FO	= Company ownership in company i and period t
DOI    	= Internationalization in company i and period t
SPV    	= Sustainable proposition value in company i and period t
Te    	= Technical efficiency in company i and period t
𝛽o	= Constant model 1
δo	= Constant model 2
𝛽1 − 𝛽3	= Coefficient of influence model 1
δ1 – δ4	= Coefficient of influence model 2
𝑒𝑖𝑡	= Error term in country i in period t
i	= Company 1,2,3,..... i
t	= Time 1,2,3,......, t

Meanwhile, to assess the impact of both independent and dependent variables, this research employs a method of multiple regression using panel data. This method also helps in identifying the most suitable model from three possibilities: common effect model (CEM), fixed effect model (FEM) and random effect model (REM

1 
2 
2.1 COMPANY OWNERSHIP (FO) 

The level of share ownership will be assessed according to the predominance of ownership (Cheng and Feng, 2023). The calculation for share ownership is represented by the following formula:

Where 
FO	= Institutional share ownership 
FOS	= Number of shares owned by institutions (sheets)
OST	= Number of shares outstanding (sheets)

2.2 INTERNATIONALIZATION (DOI)

To gauge the extent of internationalization (DOI), foreign assets are compared to total assets (Nguyen and Kim, 2020). Indonesia is currently working to enhance its foreign direct investment (FDI). Thus, for this study, the weighted average of Foreign Assets to Total Assets (FATA) serves as a valid measure of internationalization. The formula applied is:


Where
FATA		= Degree of Internationalization 
FRGASST	= Total value of foreign assets 
TA		= Total assets

2.3 SUSTAINABILITY VALUE

Sustainability value is characterized as the dedication to the economic, environmental, and social advantages resulting from a company's products or services, weighing both immediate profits and long-term sustainability (Patala et al. , 2016). Sustainability value is evaluated based on the equation:


Where
SV	= Sustainability value 
CSR	= CSR funds allocated by the company 
EAT	= Profit after tax



2.4 TECHNICAL EFFICIENCY

Technical efficiency in relation to production functions is analyzed using Stochastic Frontier Analysis (SFA), which allows for statistical noise and firm-level heterogeneity in estimating efficiency scores. Total Factor Productivity (TFP) serves as a metric for this efficiency. In 1957, Robert M. Solow laid the mathematical groundwork for growth accounting with the neoclassical production function. Solow proposed a straightforward annual aggregate output model over a period (t), where Yt signifies total output. Aggregate inputs are comprised of Kt, which indicates physical capital, Lt for labor, Tt for technological investment, Rt for research and development value, and At for TFP. The primary equation is:

𝑌t = 𝐴t 𝐹(𝐾t, 𝐿t, , Rt)

Where:
Y 	= Total Factor Productivity (dependent variable)
A 	= Alpha (Constant)
t 	= Time period
K 	= Capital = Total assets – Current Liabilities L	
L	= Labor = log (Salary expenses)
R 	= Research and Development = Total spending RnD

Using the Cobb-Douglas production function, basic transformations can be applied to reformulate the equation concerning growth rates for these variables. The growth rate of aggregate output can thus be articulated in natural logarithms, with both sides of the equation differentiated concerning time t.Consequently, the most straightforward calculation approach presumes a constant rate of change across all variables and regresses the data to derive the most accurate estimate of this rate from the historical data available. This involves taking the natural logarithm of the Cobb-Douglas function: 

ln(𝑌(𝑡)) = 𝛼 ln(𝐾(𝑡)) + β [ln(𝐿(𝑡))] ) + δ [ln(R(𝑡))] ) + 𝜖(𝑡)

Technical efficiency is assessed through the ratio of the expected value of ln(Y) to the actual value of ln(Y), with a higher ratio signifying increased efficiency. 

[bookmark: _Hlk206242314]3. results and discussion

3 
3.1 RESULTS 

The Chow test in conducted for the technical efficiency model produced a cross-section p-value of 0.9687, which is greater than 0.05, indicating that the null hypothesis is accepted, thus confirming that the CEM is the best fit. Following the Chow test, the Lagrange Multiplier (LM) test was executed on the Technical Efficiency model since CEM was determined to be suitable. The results of the LM test indicated a Breusch-Pagan statistic of 35.24358 and a p-value of 0.000, which is below the 0.05 threshold. This suggests that we reject the null hypothesis (Ho) in favor of the alternative hypothesis (Ha), indicating that the Random Effect Model (REM) is the correct model to apply. 

Table 2.	Model Selection Testing

	Model 
	STATISTICAL VALUE
	Prob.
	CONCLUSION

	Chow
	2.883127
	0.9687
	CEM

	LM
	35.24358
	0.,000
	REM


Source: Processed Data (2025)

The application of the Random Effect Model (REM) for measuring technical efficiency produced an R² value of 0.177570 and an adjusted R² of 0.140187, suggesting that about 17. 76% of the differences in technical efficiency can be attributed to the factors of firm ownership, internationalization, and sustainability value practices.. 

Table 3.	Testing the Coefficient of Determination (R²)

	
	R²
	adjusted R²

	Coefficient of Determination (R2)
	0.177570
	0.140187


Source: Processed Data (2025)

From the analysis of the data, it was observed that the F-statistic was 4. 749994, with a corresponding probability value of 0.004641 < 0.05, so it can be concluded that the independent variables simultaneously have a significant effect on the dependent variable

Table 4.	F-Statistic Test

	
	F-statistic
	F probability

	F-Statistic
	4,749994
	0,004641


Source: Processed Data (2025)

The variable measuring technical efficiency yielded an average of 107. 6072. With a standard deviation of 75.72795, it suggests a significant difference in efficiency levels among companies. Garuda Indonesia (Persero) Tbk registered the lowest efficiency score of 22.6529 in 2017, whereas PT Indomobil Multi Jasa Tbk recorded the highest efficiency score of 321.5911 in 2019. For the company ownership (FO) variable, the average stood at 61. 6079 or 61.61%. The standard deviation of 24.45455 shows that the FO data varies moderately across different companies. Mitra Investindo Tbk had the smallest FO value of 2.13 in 2020, and PT Indomobil Multi Jasa Tbk had the largest FO value of 91.97 in the same year.
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	N
	Mean
	Std. Deviation
	Minimum
	Maximum

	Efficiency
	70
	107,6072
	75,72795
	22,6529
	321,5911

	FO
	70
	61,6079
	24,45455
	2,13
	91,97

	FATA
	70
	1,463636
	2,780232
	0,0022
	10,8544

	SV
	70
	-4,6236
	45,78935
	-366,714
	63,0734


Sumber: dta diolah SPSS

The internationalization variable, which is represented by the weighted average of Foreign Assets to Total Assets (FATA), produced an average of 1.463636. The standard deviation of 2.780232 indicates a noteworthy variation in FATA values between companies. The lowest FATA value of 0.0022 was noted by PT. WEHA Transportasi Indonesia Tbk in 2023, while the highest FATA value of 10.8544 was observed for Garuda Indonesia (Persero) Tbk in 2015. The Sustainability Value (SV) variable resulted in an average score of -4.6236. The standard deviation of 45.78935 reveals a considerable variability in SV data across companies. The minimum SV value of -366.714 was reported by PT Dewata Freightinternational Tbk in 2019, and the highest FATA value of 63.0734 was noted by PT Blue Bird Tbk in 2021. Figure 1 illustrates that the average SV for companies from 2014 to 2023 demonstrates significant fluctuations.
The results show a coefficient value of 0.989197, meaning that an increase in company ownership will increase technical efficiency, and conversely, a decrease in company ownership will decrease technical efficiency. The p-value is 0.0000 < 0.05, meaning that Ho is rejected and Ha is accepted, so it can be concluded that company ownership has a positive effect on technical efficiency. 
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	Hypothesis    
	Coefficient    
	P-value
	Conclusion

	H1
	Company ownership has a positive effect on technical efficiency
	0.989197
	0.0000
	Hypothesis supported

	H2
	Internationalization has a negative effect on technical efficiency	
	-8.04825
	0.00005
	Hypothesis supported

	H3
	Sustainability value has a positive effect on technical efficiency
	0.150660
	0.00015
	Hypothesis supported


Source: data processed with Eviews

The results are shown with a coefficient value of -8.048255, meaning that an increase in internationalization will decrease technical efficiency and vice versa, a decrease in internationalization will decrease technical efficiency. The p-value of the t-statistic is 0.00005 < 0.05, so Ho is rejected and Ha is accepted, concluding that internationalization has a negative effect on technical efficiency. The results are shown by a coefficient value of 0.150660, which means that an increase in the sustainability value will increase technical efficiency and, conversely, a decrease in the sustainability value will decrease technical efficiency. The p-value is 0.00015 < 0.05, meaning that Ho is rejected and Ha is accepted, so it can be concluded that the sustainability proposition value has a positive effect on technical efficiency.

3.2 DISCUSSION

3.2.1	Company Ownership and Technical Efficiency

The outcomes from the initial hypothesis examination (H1) reveal that corporate ownership positively and significantly influences technical efficiency. This suggests that an increase in ownership correlates with enhanced technical efficiency within the company. This observation aligns with earlier studies conducted by H. Zheng et al. (2021) and Zhu et al. (2021), which demonstrated that corporate ownership significantly boosts technical efficiency, particularly when the ownership framework is aimed at optimizing the use of resources.  Higher levels of ownership often foster a better alignment of interests between owners and managers. When owners possess a substantial portion of the company, they become more inclined to enhance efficiency since the performance of the company directly affects them (H. Wang and Zhang, 2025). Major stakeholders usually prioritize long-term investment returns and, as a result, are more inclined to concentrate on advancing technical efficiency as a pathway to sustainable profitability. Furthermore, concentrated ownership facilitates more rigorous oversight of managerial performance. This oversight helps to diminish resource wastage and enhances the effective application of inputs (Y. Zheng, 2025).

3.2.2 	Internationalization on Technical Efficiency

The findings from examining the second hypothesis (H2) reveal that internationalization negatively impacts technical efficiency in a significant way. This indicates that as a company's level of internationalization increases, its technical efficiency tends to decrease. Such a result aligns with findings from earlier studies conducted by Novoselova (2021), S. Lee et al. (2020), Adiguzel et al. (2025), and Altaf & Shah (2016). According to Novoselova (2021), Astadiyani and Pan (2022), and Ibrahim and Falkenbach (2023), the connection between internationalization and technical efficiency resembles an inverted U-shape. In the early phases of internationalization, companies enjoy advantages like access to more affordable or superior resources and opportunities for organizational learning. Yet, as they go beyond a specific level of internationalization, the escalating costs of coordination, increased managerial challenges, and information overload start to erode these advantages (Lee et al. , 2020). Consequently, firm performance may suffer when internationalization or expansion becomes excessive. Difficulties emerge when companies go beyond their optimal limits for international growth. Elevated complexity in operations and reduced managerial effectiveness can significantly hinder overall company performance (Adiguzel et al. , 2025; Altaf & Shah, 2016). At this stage, the additional costs begin to surpass the advantages seen from entering new markets or accessing new resources.

3.2.3	The Value of Sustainability on Technical Efficiency

The findings from the evaluation of the third hypothesis (H3) reveal that the sustainability value positively influences technical efficiency and this effect is significant. Essentially, this means that a company's enhanced sustainability value correlates with improved technical efficiency. This observation aligns with earlier studies conducted by Wu and Dong (2021); Ilyas and Osiyevskyy (2022); Huo et al. (2024); Alem (2021); and Niu et al. (2023). Sustainable value propositions, which are essential components of business models focused on sustainability, have been shown to offer strategic benefits to organizations. By embracing sustainable practices, businesses can make better use of resources like energy, raw materials, and water, consequently lowering waste and operational expenses (Wu and Dong, 2021). Moreover, while investing in renewable energy technologies may involve substantial upfront costs, it can lead to long-term financial savings and mitigate the risks associated with volatility in natural resource pricing (Delapedra-Silva et al. , 2022). Adopting a sustainability-focused strategy not only yields immediate efficiency improvements but also fosters innovation in creating more eco-friendly technologies and processes. This innovation supports the streamlining of internal systems, extending from production to logistics, which reduces environmental harm and enhances technical efficiency (Biosci et al. , 2023; Tan and Zhu, 2024). Furthermore, prioritizing sustainability allows companies to develop products and services that are both environmentally responsible and more economical over time (Alem, 2021; F. Niu et al. , 2023).

4. Conclusion

Based on the findings of this research, several key insights can be gathered regarding how company ownership, international engagement, and sustainability principles affect technical efficiency in Indonesia's transportation and logistics industry. The structure of company ownership plays a crucial role in determining technical efficiency. Enterprises that are state-owned generally find it easier to tap into government resources that facilitate enhancements in technical efficiency, whereas privately owned firms focus more on operational efficiency and market results. The effect of internationalization on technical efficiency is minimal. This suggests that although internationalization can boost competitiveness, difficulties in managing global operations can hinder technical efficiency. Adopting sustainability principles has been shown to enhance technical efficiency, particularly when businesses effectively incorporate sustainability into their operational frameworks. Technical efficiency maximizes the interplay between sustainability principles and corporate values, assisting organizations in minimizing waste and boosting productivity.

This study highlights that optimizing ownership structure can enhance technical efficiency through stronger managerial monitoring, while internationalization should be pursued cautiously as it may reduce efficiency if not supported by effective supply chain coordination. Sustainability programs also require proper market communication strategies to deliver long-term value. From a policy perspective, the findings suggest the need for regulations that strengthen domestic strategic ownership, measurable sustainability incentives, and supportive internationalization policies to reduce coordination costs. Theoretically, this research extends empirical evidence on ownership and efficiency, reveals the complexity of internationalization’s negative impact, and shows that sustainability does not always increase firm value without effective management and communication.

Future studies are recommended to expand the indicators of internationalization and sustainability to capture broader variations. Researchers could also introduce moderating variables, such as geopolitical risks and digital technology adoption, to enrich the understanding of variable relationships. Cross-sectoral analyses would be valuable in testing the consistency of results across different industries. Moreover, employing a mixed-methods approach may provide deeper insights into the significant negative relationships observed in this study.
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