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Abstract:
The freight forwarding industry faces unprecedented challenges from digitalization pressures and complex international trade regulations, creating critical gaps in understanding how technological and contractual strategies jointly influence competitive positioning. This research investigates the influence of digital transformation and Incoterm selection on the competitive advantage of freight forwarding firms in Indonesia, addressing the limited empirical evidence on their combined effects within emerging market contexts. The study aims to examine whether digital tools adoption (e-documentation, real-time tracking, system integration) and strategic Incoterm choices (risk management, cost control, delivery responsibility, flexibility) significantly contribute to firms' competitive strengths. Data were collected from 130 freight forwarding companies in Indonesia through a structured questionnaire using purposive sampling. Digital transformation was measured through three indicators (e-documentation, real-time tracking, system integration), Incoterm selection through four indicators (risk management, cost control, delivery responsibility, flexibility), and competitive advantage through five indicators (cost efficiency, reliability, speed, flexibility, innovation). Structural Equation Modeling–Partial Least Squares (SEM-PLS) was employed to test the hypotheses. The results reveal that both digital transformation (coefficient=0.495, t=5.232, p<0.001) and Incoterm selection (coefficient=0.487, t=5.119, p<0.001) significantly enhance competitive advantage, explaining 94.7% of the variance. Digital tools strengthen service reliability and operational efficiency, while strategic Incoterm choices improve risk sharing, cost control, and customer responsiveness. The study provides novel evidence on how digital transformation and Incoterm selection jointly shape competitive advantage in developing country freight forwarding sectors, suggesting that firms should integrate digital technologies with flexible Incoterm strategies to sustain competitiveness in dynamic logistics environments.
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Introduction
Global supply chains are increasingly shaped by digital transformation and contractual arrangements such as Incoterms, which determine risk and cost allocation in international trade.  In the freight forwarding sector, digitalization is no longer optional but a necessity to ensure efficiency, transparency, and service quality.  Meanwhile, the choice of Incoterms has strategic implications for managing responsibilities and competitiveness in cross-border logistics. In emerging markets like Indonesia, where freight forwarding plays a crucial role in facilitating international trade, integrating digital tools and selecting the appropriate Incoterms becomes essential for sustaining a competitive advantage. A key strategic decision for freight forwarders involves Incoterms, the standard commercial terms published by the ICC, which define costs, responsibilities, and risks between buyers and sellers at various stages of a shipment.  Both government authorities and international trade practitioners can approve the Incoterms set of rules.  Incoterms require all parties involved in the sale and purchase of goods to take on specific duties, risks, and financial liabilities.  An updated version of these rules is issued by the International Chamber of Commerce (ICC) regularly to keep up with changes in global trade practices (Davis and Vogt, 2022).  Incoterms have the potential to boost profits and gain a competitive advantage.  (Gardner, 2012), raise the efficiency of logistics operations  (Hien et al., 2014), and enhance the efficiency of the alliance (Sugiono et al., 2022).  Incoterms 2020 has been covered extensively in a wide variety of publications (Bergami and Tichá, 2022; Davis and Vogt, 2022; del Rosal, 2013; Edet et al., 2021; Fruscione, 2022; Jeon, 2021; Kim et al., 2022; Kim, 2022; Kohlhase and Wielhouwer, 2022; Stojanović et al., 2021; Wagner, 2022; Yang, 2021).  The problem is that all the previous research has looked at this from the exporters' and importers' points of view.  The viewpoint of freight forwarders, whose work is heavily reliant on the selection of incoterms, is addressed in a portion of the literature (McKinnon, 2014; Sugiono et al., 2022).  The selection of suitable Incoterms represents more than a regulatory requirement; it constitutes a strategic capability essential for risk management, cost optimization, and sustaining competitiveness in international markets.  However, empirical evidence suggests that a substantial proportion of personnel lack a comprehensive grasp of these provisions, which frequently results in inappropriate decisions and elevated risks.
The success or failure of a business in today's complex global economy is highly dependent on its competitive advantage.  The influence of organizational culture is profound in promoting knowledge exchange and driving managerial innovation, which collectively serve as critical mechanisms for sustaining a firm's competitive advantage.  This, in turn, enhances firm performance (Zhang et al., 2024).  The importance of competitive approaches, which include actions and resources used throughout the development process plan, is growing for managers seeking to improve company performance (Bharadwaj et al., 1993; Day and Wensley, 1988; Ferreira et al., 2020; Porter, 1985, 1990, 1980).  Identifying and implementing the most appropriate supply chain strategy in the industry can significantly improve corporate performance and serve as a foundation for sustaining competitive advantage (Zimmermann et al., 2020).  The supply chain relies heavily on third-party logistics providers (3PLs) to meet the rising demands of customers and the prevalence of outsourcing (Shou et al., 2017).
The role of freight forwarders, as third-party logistics providers (3PLs), is crucial in the delivery and receipt of goods.  Broadly defined, a third-party logistics (3PL) provider refers to a specialized company that assumes responsibility for managing a spectrum of logistics operations on behalf of its client organizations (Sink et al., 1996).  As it pertains to freight forwarders' work, the current supply chain architecture requires parts that depend on the freight forwarder's reliability and operational efficiency as much as on the specs of the cargo (Nugymanova et al., 2021).  The freight forwarding industry has progressively encountered heightened global competition.  The accelerated pace of this growth has fostered the emergence of new market entrants and digital logistics providers, capable of advancing logistics performance by improving Speed, the effectiveness of operations, and the reliability of services (Gruchmann et al., 2020).  Effortlessly pursuing increased profits, freight forwarders adopt a systematic approach to transportation planning that integrates the utilization of internal fleets with external resources (Wang et al., 2014).  Freight forwarding firms are required to anticipate potential disruptions in logistics operations and to formulate expansion initiatives that are strategically aligned with global market opportunities (Lemoine and Dagnæs, 2003; Sanchez-Rodrigues et al., 2010).
Prior research has explored the benefits of digital technologies in logistics (Albrecht et al., 2024; Jing and Fan, 2024) and the role of Incoterms in trade efficiency.  However, most studies have treated these dimensions separately and focused on developed economies.  Limited empirical evidence exists on how digital transformation and Incoterm selection jointly influence competitive advantage, particularly in the context of freight forwarders in developing countries.  This gap underscores the need for a comprehensive study that integrates both technological and contractual perspectives.  A recent study by Sugiono et al (2023) examined the relationship between freight forwarding companies' competitive advantage in Indonesia and the usage of Incoterms in conjunction with relational resources.  While the findings indicate a favorable impact, the conclusions are bound by the small sample size and an overreliance on relational factors. Digital transformation studies in logistics have focused primarily on large multinational companies and developed markets (Winkelhaus & Grosse, 2020; Cichosz et al., 2020), while Incoterm research has predominantly examined exporter and importer perspectives rather than freight forwarder viewpoints (Davis and Vogt, 2022; Bergami and Tichá, 2022). Sugiono et al. (2023) examined Incoterms and relational resources in Indonesian freight forwarding but with limited sample size and narrow focus on relational factors. Studies on competitive advantage in logistics have emphasized individual factors rather than integrated approaches (Zhang et al., 2024; Ferreira et al., 2020), creating gaps in understanding how multiple strategic dimensions interact to create sustainable competitive positioning.
This research addresses urgent needs in the rapidly evolving freight forwarding sector. The COVID-19 pandemic has accelerated digital transformation requirements while simultaneously complicating international trade procedures, making the integration of digital capabilities and Incoterm expertise more critical than ever. Indonesian freight forwarders face increasing pressure from global competitors and digital-native logistics providers, requiring evidence-based strategies to maintain market share. Furthermore, the implementation of Incoterms 2020 and evolving trade regulations demand updated understanding of how contractual decisions impact competitive positioning. Without empirical guidance, firms risk making suboptimal investments in either technology or human capital, potentially compromising their long-term viability in increasingly competitive markets.
A significant gap exists in understanding how digital transformation and Incoterm selection jointly influence competitive advantage, particularly in developing country contexts. Most existing studies treat these dimensions separately, focusing either on technological factors or contractual aspects but not their interaction. Additionally, limited empirical evidence exists from freight forwarder perspectives, as most research emphasizes shipper or consignee viewpoints. The emerging market context presents unique challenges regarding technology adoption capabilities, regulatory environments, and competitive pressures that differ substantially from developed economy settings, yet remain underexplored in the literature.
This study aims to investigate the role of digital transformation and Incoterm selection in enhancing competitive advantage among Indonesian freight forwarders.  Specifically, it examines whether the adoption of digital tools (e-documentation, tracking, and system integration) and strategic Incoterms choices (risk, cost, delivery responsibility, and flexibility) significantly contribute to firms' competitive strengths.  The novelty of this study lies in its integration of digital transformation and Incoterm selection as complementary drivers of competitive advantage, an area rarely addressed in the logistics literature.  Empirically, the study provides evidence from 130 Indonesian freight forwarding companies, offering fresh insights into how firms in emerging markets leverage digital tools and contractual choices to sustain competitiveness. The research benefits include theoretical contributions to logistics literature through integrated analysis of technological and contractual factors, practical guidance for industry managers on strategic investment priorities, and policy insights for government agencies supporting logistics sector development in emerging markets.
 
Method
Research Design
This study employs a quantitative and explanatory research design aimed at testing the causal relationships between Digital Transformation, Incoterms selection, and Competitive Advantage.  Data were collected through a structured survey questionnaire distributed to freight forwarding companies in Indonesia.
Population and Sample
The population of this study consists of freight forwarding companies operating in Indonesia, which are registered with the Indonesian Logistics and Forwarders Association (ALFI/ILFA).  Respondents comprised managers, supervisors, and operational staff directly involved in international trade documentation, logistics operations, and HR development.
The sampling technique uses purposive sampling, selecting respondents with relevant knowledge of Incoterms decision-making and logistics operations.  A total of 130 valid responses were obtained.  This sample size exceeds the minimum requirement for Partial Least Squares Structural Equation Modeling (PLS-SEM), which recommends at least 10 times the number of indicators of the most complex construct (Hair et al., 2013).  With five indicators per construct, the minimum required was 50 responses; thus, the 130 responses are considered sufficient for robust statistical analysis.
Data Collection
Data collection was conducted via an online survey (Google Forms) distributed through professional associations, logistics networks, and direct email invitations.  Respondents were asked to rate each indicator using a five-point Likert scale (1 = strongly disagree to 5 = strongly agree).  To ensure content validity, the questionnaire was reviewed by two academics in international trade/logistics and two industry practitioners.  A pilot test with 20 respondents confirmed clarity and reliability before the full-scale survey distribution.


Measurement of Variable
To test the relationship between variables in this research model, each construct is measured using several indicators adapted from previous literature and tailored to the context of the freight forwarding industry in Indonesia.  Digital transformation in this study is measured through three leading indicators: the use of e-documentation, real-time tracking and visibility, and system integration and automation.  These three aspects were chosen because they represent the core digitalization processes in freight forwarding, encompassing administration and customer service, as well as operational efficiency.  Incoterm selection indicators include: considering risk and responsibility in Incoterms selection, selecting terms that benefit company positioning, and Effective negotiation with trade partners.  Competitive advantage indicators are as follows: Cost leadership, Superior Customer services, Innovative marketing, Differentiation, Technology and Improvement.
Data Analysis
The data were analyzed using Partial Least Squares Structural Equation Modeling (PLS-SEM) with the SmartPLS software.  PLS-SEM was chosen because it is suitable for exploratory research, complex models with latent variables, and does not require multivariate normality assumptions (Hair, 2014).  The analysis procedure includes: Outer Model Assessment: convergent validity (factor loading, AVE), discriminant validity (Fornell–Larcker, HTMT), and reliability (Cronbach's Alpha, Composite Reliability).  Inner Model Assessment: path coefficients and R².  Hypothesis Testing: using bootstrapping to test the significance of path coefficients (t-statistics and p-values).
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Figure 1 shows a summary of the structure of the proposed model.
Source: Printout PLS,2025

Result dan Disscusion
Convergent Validity Testing
The value of the loading factor can be presented in Table 1.





Table 1. Loading Factor Values
	Competitive Advantage
	Digital Transformation
	Incoterm Selection

	0,964
	0,955
	0,932

	0,958
	0,969
	0,928

	0,951
	0,963
	0,944

	0,950
	
	0,960

	0,942
	
	


Source: Printout PLS,2025
As presented in Table 1, the loading factor illustrates the relationship between indicators and latent constructs.  Convergent validity of an indicator is considered acceptable when the loading factor exceeds 0.7.  Evidence from Figure 2 and Table 3 demonstrates that the loading factor values are above 0.7, thereby confirming satisfactory convergent validity.

Discriminant Validity Test Result
The AVE value can be good if the value per variable is > 0.5.  Show that discriminant validity has met the AVE value.
Table 2.  Validity and Reliability Testing
	Variable
	Cronbach's Alpha
	rho_A
	C/R
	AVE

	Competetive advantage
	0,975
	0,975
	0,980
	0,908

	Digital Transformation
	0,960
	0,961
	0,974
	0,926

	Incoterm
	0,957
	0,958
	0,969
	0,886


Source: Printout PLS,2025
The discriminant validity criteria have been met, as all variables have maintained AVE values greater than 0.5. 


Cronbach's Alpha Test Results
Cronbach's alpha, together with composite reliability, provides evidence for the outer model.  A latent variable is considered to possess adequate reliability when its value is above 0.7.  The test results indicate that all variables meet this criterion, as both Cronbach's alpha and composite reliability exceed 0.7.  Beyond factor loadings, convergent validity is assessed through the Average Variance Extracted (AVE).  An AVE score greater than 0.5 signifies strong convergent validity for an indicator.  As shown in Table 2, discriminant validity is also supported since the AVE values surpass the 0.5 threshold.

Composite reliability test result
Composite reliability is satisfactory if the value is greater than or equal to 0.7.  The CR value of all variables is more significant than 0.7, indicating good reliability under the composite reliability criteria.  Composite reliability is satisfactory if the value is greater than or equal to 0.7.  The CR value of all variables is greater than 0.7, indicating that they have good reliability under the composite reliability criteria.  Composite reliability is satisfactory if the value is greater than or equal to 0.7.  The CR value of all variables is greater than 0.7, indicating that they have good reliability under the composite reliability criteria. 

Hypothesis Test
A statistical T-test is applied to evaluate the effect of an exogenous variable on endogenous constructs.  A variable is considered significant and exerts influence when the T-statistic exceeds 1.96 or when the P-value falls below 0.05.
Table 3 Hypothesis Test
	Variable
	T Statistics (|O/STDEV|)
	P Values
	Result

	Digital transf -> Competitive advantage
	5,232
	0,000
	Supported

	Incoterm -> Competitive advantage
	5,119
	0,000
	Supported


Source: Printout PLS,2025
Based on the results of data processing using PLS on 125 respondents, both research hypotheses were statistically supported.  First, the variable digital transformation → Competitive Advantage showed a t-statistic of 5.232 (>1.96) with a p-value of 0.000 (<0.05).  This indicates that digital transformation has a positive and significant effect on competitive advantage.  Second, the variable Incoterms Selection → Competitive Advantage also showed significant results with a t-statistic of 5.119 (>1.96) and a p-value of 0.000 (<0.05).  This confirms that the selection of Incoterms has a positive and significant effect on competitive advantage.  Therefore, it can be concluded that all hypotheses (H1 and H2) are supported based on the statistical test results.

R Square result 
Table 4: Square result
	Variable
	R Square
	R Square Adjusted

	Competetive advantage
	0,947
	0,946


Source: Printout PLS,2025
Based on the results of data processing using PLS, the R-square value for the Competitive Advantage variable was 0.947, with an Adjusted R-square of 0.946.  This value indicates that 94.7% of the variation in Competitive Advantage can be explained by two independent variables, namely Digital Transformation and Incoterms Selection.  In comparison, other factors outside this research model explain the remaining 5.3%.  With a very high R² value (>0.75), this model can be categorized as having a strong coefficient of determination, indicating that the constructs in the model can explain the relationships between variables significantly.
Table 5: The effect of Incoterm selection and HR Competence on Competitive Advantage.
	Variable
	Original Sample (O)
	Sample Mean (M)
	Standard Deviation (STDEV)
	T Statistics (|O/STDEV|)
	P Values

	Digital trans -> Competitive advantage
	0,495
	0,498
	0,095
	5,232
	0,000

	Incoterm -> Competitive advantage
	0,487
	0,484
	0,095
	5,119
	0,000


Source: Printout PLS,2025

The results of data processing using PLS-SEM on 130 respondents showed that Digital transformation had a positive and significant effect on Competitive Advantage, with a coefficient of 0.495, a t-statistic of 5.232, and a p-value of 0.000.  Meanwhile, Incoterms Selection also had a positive and significant effect on Competitive Advantage, with a coefficient of 0.487, a t-statistic of 5.119, and a p-value of 0.000.  Furthermore, the R-squared value for Competitive Advantage was 0.947, with an Adjusted R-squared value of 0.946, indicating that Digital Transformation and Incoterms Selection can explain 94.7% of the variation in Competitive Advantage.

Discussion
The Effect of Digital Transformation on Competitive Advantage
The results of the study indicate that Digital transformation has a positive and significant effect on Competitive Advantage, with a coefficient value of 0.495, a t-statistic of 5.232, and a p-value of 0.000.  This indicates that the higher the adoption rate of digital technology, the greater the competitive advantage freight forwarding companies can gain.  This finding confirms that digitalization is not merely a technological innovation, but also a strategic resource for creating cost efficiencies, improving service reliability, and strengthening responsiveness to customer needs.
This finding is consistent with previous studies.  Winkelhaus & Grosse (2020) emphasized that Logistics 4.0, through the integration of digital technology, plays a crucial role in creating flexibility and efficiency in the supply chain, ultimately strengthening competitive advantage.  Cichosz et al. (2020) also found that digital transformation in logistics service providers increases competitiveness by accelerating information flow and improving service quality.  In the maritime context, Raza et al. (2023) emphasized that digitalization in liner shipping can reduce transaction costs and improve coordination, which has direct implications for company competitiveness.
Furthermore, research by Spieske & Birkel (2021) highlighted that Industry 4.0 technology supports supply chain resilience and flexibility, especially during disruptive conditions such as the COVID-19 pandemic.  These findings support research that digitalization can create sustainable competitive advantage, not only through short-term efficiency but also through long-term strategic resilience.  Thus, these research findings reinforce the literature that digital transformation is a key factor enabling freight forwarding companies in Indonesia to remain competitive in a dynamic global business environment.

The Effect of Incoterm Selection on Competitive Advantage
The results of the study indicate that Incoterms Selection has a positive and significant effect on Competitive Advantage, with a coefficient value of 0.487, a t-statistic of 5.119, and a p-value of 0.000.  This finding reinforces the view that Incoterm selection is not merely an administrative obligation in international trade, but also a strategic decision that can improve the competitive position of freight forwarding companies.  From a strategic management perspective, the decision to select Incoterms reflects a company's ability to manage risks, costs, and responsibilities in the international supply chain (The International Chamber of Commerce, 2020).  This aligns with Porter's (1985) theory of competitive advantage, which emphasizes that service differentiation and cost efficiency are two key pillars that can strengthen a company's competitive position.  By selecting the right Incoterms, companies can reduce operational costs, minimize potential disputes, and provide value-added services to customers, thus generating a sustainable competitive advantage.
This finding is consistent with recent research highlighting the importance of Incoterms 2020 in increasing transparency and legal certainty in global trade.  For example, Wagner (2022) asserts that understanding and implementing Incoterms appropriately can reduce uncertainty in the supply chain and strengthen the competitive advantage of logistics companies.  Similarly, research by Davis and Vogt (2021) found that companies that strategically adapt their Incoterm selection to market conditions and transportation modes can improve operational efficiency and foster long-term relationships with international customers.  Furthermore, these results support the findings of Sugiono et al. (Sugiono et al., 2023, 2024 in the Indonesian context, which showed that Incoterms play a crucial role in building competitive advantage for freight forwarding companies. However, this study expands on these findings by demonstrating that it is not just the availability of Incoterms in general, but rather a company's ability to select and adapt Incoterms that determines the extent to which competitive advantage can be achieved.  From a practical perspective, these results have important implications for freight forwarding managers in Indonesia.  Many companies still view Incoterms as merely formal obligations in trade contracts, even though these decisions directly impact cost structures, risk levels, and the Speed of delivery completion (Bergami and Tichá, 2022).  Therefore, the ability of staff and managers to understand and apply Incoterms appropriately should be viewed as a strategic competency.  Companies that master this aspect are not only able to better meet customer needs but also create service differentiation that is difficult for competitors to imitate.
Overall, the results of this study support the existing literature, which suggests that Incoterm selection is a key determinant of competitive advantage in the logistics and freight forwarding industry.  Therefore, companies need to position Incoterm selection as part of their business strategy, rather than simply as an administrative aspect, to increase their competitiveness in an increasingly competitive global marketplace.
Overall, the results of this study confirm that digital transformation is a crucial enabler of competitive advantage in freight forwarding companies, complementing the strategic contractual decision of Incoterms selection.  Integrating technology-driven innovations with contract-based trade strategies provides a comprehensive foundation for achieving sustainable competitiveness in the international logistics industry.

Novelty, Theoretical, Practical, and Managerial Implications
This research offers several novelties compared to previous literature—first, contextual novelty.  Most prior studies on digital transformation in logistics emphasize shipping lines, ports, or large multinational logistics providers, while the perspective of freight forwarders as intermediaries in global trade remains underexplored.  By examining freight forwarding companies in Indonesia, this research not only highlights a rarely studied stakeholder but also provides geographic novelty by presenting empirical evidence from a developing country, where technological adoption and contractual practices differ significantly from those in developed economies.
Second, conceptual novelty.  Previous studies tend to analyze digital transformation as a purely technological phenomenon and Incoterms as a separate contractual instrument.  This research integrates the two constructs simultaneously, linking technology adoption (Digital Transformation) with contractual decision-making (Incoterm Selection) in explaining Competitive Advantage.  Such integration is still rare in logistics and supply chain management research, thus contributing a significant conceptual advancement.
Third, methodological novelty.  While much of the existing literature relies on conceptual discussions or qualitative case studies, this study employs a quantitative PLS-SEM approach using survey data from 130 freight forwarding companies.  This methodological choice strengthens the robustness of the findings by providing empirical validation that goes beyond descriptive analysis.
Fourth, theoretical novelty.  This study extends the application of the Resource-Based View (RBV) by demonstrating that competitive advantage in freight forwarding does not solely depend on internal resources, but also on the ability to combine digital capabilities with strategic contractual choices.  This dual perspective enriches the theoretical discourse in logistics and freight forwarding studies.
Finally, practical novelty.  The study confirms that digital transformation should be treated not merely as a technical upgrade but as a strategic enabler of competitiveness.  At the same time, Incoterm selection should be considered a deliberate business strategy, not just an administrative routine.  For freight forwarding managers, this dual focus underscores that leveraging digital tools and making informed Incoterms choices together provides a stronger foundation for achieving a sustainable competitive advantage in dynamic global markets.

Conclusion
Based on the findings of this study, it can be concluded that both digital transformation and strategic Incoterm selection play pivotal and statistically significant roles in enhancing the competitive advantage of Indonesian freight forwarders. The empirical analysis demonstrates that digital transformation, characterized by the adoption of e-documentation, real-time tracking, and system integration, substantially improves operational efficiency, service reliability, and customer responsiveness. Simultaneously, the strategic selection of Incoterms, which involves careful consideration of risk allocation, cost control, and delivery responsibilities, serves as a critical contractual mechanism for strengthening market positioning and mitigating trade-related uncertainties. Together, these factors explain 94.7% of the variance in competitive advantage, underscoring their combined potency as drivers of sustainable competitiveness in an increasingly digital and regulated global trade environment.
For future research, it is recommended to expand this study longitudinally to examine how the relationships among digital transformation, Incoterm usage, and competitive advantage evolve over time, particularly as technologies such as AI and blockchain become more integrated into logistics operations. Additionally, further investigation could explore moderating variables such as firm size, international experience, and regulatory differences across markets to provide more nuanced strategic insights. Comparative studies across other emerging economies would also help validate the generalizability of the findings, while qualitative approaches could deepen understanding of the decision-making processes behind digital adoption and Incoterm selection. Finally, research could examine the role of emerging sustainability requirements and green logistics practices as additional factors shaping competitive advantage in the freight forwarding sector. 
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