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Abstract 

This study explores the economic implications of transport remit management in 

Poland’s international trade landscape, with a particular focus on the operations of a 

medium-sized Polish forwarding company (Company X). Employing a mixed-methods 

approach, the research combines quantitative analysis of government datasets, 

firm-level transaction data, and qualitative insights from a targeted industry survey. 

The case study of Company X reveals notable reluctance among Polish enterprises 

to assume transport remit responsibilities, particularly in import operations, due to 

preferences for foreign partners, limited experience with international logistics, and 

concerns about administrative complexity. Analysis of Incoterms® usage patterns 

highlights a partial recovery of forwarding services in 2021, reflecting post-pandemic 

adjustments in logistics strategy. While the findings cannot be generalized to the 

entire Polish economy, they offer a detailed, data-driven illustration of the microeco-

nomic factors influencing transport remit decisions. The study underscores the need 

for transparent procedures, legal clarity, and targeted training initiatives to increase 

the uptake of transport remit services by domestic firms. By improving internal capa-

bilities and reducing reliance on foreign partners, Poland could strengthen its position 

in global trade and enhance value creation in the logistics sector.

1.  Introduction

Transport remit refers to the agreed terms and responsibilities between parties in a 
commercial transaction—typically importers and exporters—regarding the movement 
of goods. Central to this is the selection of Incoterms® (International Commercial 
Terms), standardized rules issued by the International Chamber of Commerce (ICC) 
that clearly define which party is responsible for transportation, insurance, customs 
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clearance, and related costs [1]. By establishing shared expectations, Incoterms® 
reduce legal disputes and streamline international and domestic trade processes.

Effectively managing transport remit allows enterprises to optimize internal trans-
port resources, supporting more strategic and cost-effective logistics operations 
[2,3]. This can significantly influence the structure and scale of transactional handling 
costs, ultimately affecting cargo pricing [4]. Moreover, transport remit decisions can 
offer considerable opportunities for additional revenue or cost savings, sometimes 
matching the importance of a firm’s core business activities [5,6]. In broader terms, 
transport remit management can also contribute to national strategies aimed at 
expanding international trade.

In Poland, a notable share of trade involves interactions with foreign entities, incor-
porating both imports and exports. This active international engagement holds the 
potential to influence the negotiation and establishment of terms related to transpor-
tation in these operations. Research from Knap [7] and Urbanyi-Popiołek [8] reveal 
that in certain regions of the country, numerous enterprises forego transport man-
agement in imports, opting for specific Incoterms® trade formulas like Carriage Paid 
To (CPT), Carriage and Insurance Paid To (CIP), Cost, Insurance, and Freight (CIF), 
and Delivered At Terminal (DAT). Similarly, in terms of exports, a substantial number 
of enterprises relinquish management control of transport by employing formulas 
such as Ex Works (EXW), Free Carrier (FCA), and Free On Board (FOB). Interest-
ingly, the recent findings of Hajdukiewicz and Pera [9] indicate that preferred import 
transactions are influenced by dominant players with significant bargaining power 
and industry-specific considerations, utilizing formulas like Delivered At Place (DAP), 
FOB, and CIF. Meanwhile, the most common export formula remains EXW, followed 
by DAP, CIF, and FCA. These discrepancies over that past eight or nine years have 
been observed across different transport modes and regions of the country, under-
scoring the importance of researching Incoterms® practice.

Existing empirical studies in Poland are constrained to regions with proximity 
to seaports, potentially biasing Incoterms® formula selection. In addition, industry 
and geographical distinctions are often overlooked. As a result, this study seeks 
to comprehensively explore the extent and structure of transport remit adoption in 
Poland’s foreign trade, particularly in areas where it is absent or being neglected. 
The study aims to uncover motives behind adoption or abandonment, differentiate 
between adopters and non-adopters, evaluate the benefits for enterprises, identify 
determining factors for specific benefits, and assess the role of transport remit in 
contributing to the national economy’s added value. This knowledge is indispens-
able for importers, exporters, and logistics operators supporting their activities, 
facilitating a nuanced understanding of transport remit as an effective means for 
enhancing transport operations and financial gains in foreign trade transactions. 
Furthermore, this dynamic has the potential to transform the relationships between 
logistics operators and foreign trade enterprises, fostering mutually advantageous 
financial partnerships.

To guide this analysis, the following research questions are posed:
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RQ1: What are the economic and strategic implications of transport remit management in Poland’s international trade?

RQ2: What factors contribute to the reluctance of Polish enterprises to assume transport remit responsibilities?

RQ3: How do Incoterms® usage patterns affect transaction margins and overall trade competitiveness for Polish forward-
ing firms?

The research is structured into three interconnected parts. It begins with a comprehensive examination of both theoretical 
and empirical studies on Incoterms® and transport remit. Following this, the research methodology is outlined, providing a 
clear framework for the study. Finally, the research concludes with a discussion of the empirical findings and offers recom-
mendations for future research and potential improvements in business practices.

2.  Literature review

Import and export play pivotal roles in all industries, where trade and production costs significantly impact competi-
tiveness on the global stage [10]. As highlighted by Chamsuk [11], the negotiation of trade agreements is intricate and 
diverse. Therefore, an importer-exporter trade agreement or adherence to international terms of supply is paramount, as 
it delineates roles, responsibilities, transport liability, and compensation universally recognized [12]. Incoterms® serve as 
the standardized terms and conditions for delivering goods, constituting the international benchmark for sales contracts 
between buyers and sellers. These terms have been codified by the ICC and align with United Nations trade rules. The 
ICC [13] first published Incoterms® in 1936, featuring six terms and principles: (1) Free Alongside Ship (FAS), (2) Free 
Alongside Ship-Free On Board (FAS-FOB), (3) Cost and Freight (CFR), (4) CIF, (5) Ex Ship, and (6) Ex Quay. The ICC 
updates Incoterms® every decade, with the previous edition released in 2010 [14–17].

The latest release, Incoterms® 2020, came into effect on January 1, 2020 [1]. Notable distinctions between Incoterms® 
2010 and Incoterms® 2020 encompass: the conversion of DAT to Delivered at Place Unloaded (DPU); clarifications 
regarding insurance points in CIF and CIP; improved transparency concerning costs and cost structures; detailed spec-
ifications outlining transport safeguards; provision allowing the use of proprietary transport instead of relying solely on 
third-party transport; clarifications on FCA, FOB, and waybills; and enhanced user-friendly presentation and design [18]. 
The selection of Incoterms® formula in sales contracts is influenced by a myriad of factors. These include the nature of the 
product and shipment, the characteristics of the trader, and their market power, which can be categorized as equal, dom-
inant, or subordinate. Additionally, the complexities of the supply chain and broader macroeconomic and microeconomic 
considerations play pivotal roles in shaping this decision-making process.

Drawing from a comprehensive literature review, Hien et al. [19] pinpointed key factors influencing the selection of 
Incoterms® formulas. Their analysis underscored destination country risk as the paramount factor, with company size, 
resources, negotiating power, competitive advantage, regulatory measures in the target market, product attributes, and 
the international experience of the enterprise also making significant contributions. Subsequently, through their own 
survey, they ascertained that the frequency of employing Incoterms® formulas, coupled with a deep understanding of their 
significance, has a measurable impact on export performance. This influence extends to financial outcomes, strategic 
effectiveness, and managerial satisfaction with export activities. The study highlighted that firms possessing knowledge 
of Incoterms® formulas exhibit a heightened ability to discern environmental factors, leading to enhanced export perfor-
mance. Additionally, the research established a correlation between export performance and a company’s negotiating 
prowess and competitive advantage in foreign markets.

Similarly, Unal and Metin [20] investigated the factors that influence the choice of Incoterms® formulas in both import 
and export scenarios. Their findings revealed that three overarching factors—transportation costs, cost of goods, and pay-
ment methods—resonate as equally crucial for both scenarios. Subsequently, other shared considerations included risk 
and custom processes (i.e., bureaucracy), indicating common concerns across both sides of the trade transaction [21]. 
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However, divergent perspectives emerged on factors like relationships with forwarders, types of goods, transportation 
complexity, and distance [22]. Importers, notably, place a greater emphasis on the nature of goods, whereas exporters are 
more influenced by distance.

Additionally, extensive research has delved into the determinants influencing the selection of Incoterms®, particu-
larly regarding their impact on export efficiency [23–26] and their role in negotiation and communication in logistics 
decision-making between sellers and buyers [27]. Specifically, Suraraksa et al. [28] conducted a study examining the fac-
tors driving decision-making regarding Incoterms® among auto parts manufacturers in Thailand. Their investigation iden-
tified criteria such as operating costs, cooperation and bargaining power, knowledge and understanding, and the duration 
of operations. The study concluded that FCA emerges as the most suitable Incoterms® formula for international trade 
among auto parts manufacturers. One reason for this preference is that FCA allows car manufacturers to retain control 
over the delivery of vehicle parts to the carrier, ensuring adherence to quality standards and specifications. Additionally, by 
maintaining control until the vehicle parts are handed over to the carrier, manufacturers can mitigate the risk of damage or 
loss during the initial transportation stages.

Exploring the dynamic landscape of digital logistics and supply chain management, Durdağ and Delipinar [29] put 
forth a compelling case for the forthcoming evolution of Incoterms® formulas, which are intricately tied to considerations 
of location, temporal constraints, and financial arrangements. While they foresee minimal adjustments in the forthcoming 
Incoterms® 2030 update, they anticipate substantial revisions in both the scope and substance of terms set to debut in 
2040. Consequently, the concept of transport remit, as expounded by Neider [30], not only delineates the rights, benefits, 
risks, and obligations of trading partners concerning transport management (and associated cost considerations) but also 
represents a collaborative decision made during contract negotiations, with the potential for mutual sharing between con-
tracting parties. As such, the benefit of having a transport remit lies in its capacity to shape the entire transport chain, as 
highlighted by Kotowska and Letmanski [31]. This operation wields a direct influence over various facets of the commer-
cial transaction and the transport process, including customs clearance, determination of delivery volume and frequency, 
selection of transport routes, designation of loading and unloading points, choice of transport mode and type, subcontrac-
tor selection (e.g., forwarder, shipowner, and carrier), delivery timelines, cargo insurance, and document circulation. Such 
an enterprise is strategically positioned to secure additional financial advantages by leveraging opportunities for increased 
profit or realizing savings, particularly in response to fluctuations in freight prices. This is particularly evident when trans-
port can be managed at a lower cost than initially factored into the price of the goods.

One notable advantage lies in the capacity to utilize one’s own transportation assets or negotiate favorable transport 
terms with established partners, i.e., usually facilitated through long-term collaboration [32]. Extensive research on inter-
national trade costs delves into multifaceted dimensions, from the intricate interplay between transport costs and trade 
structures [33] to the strategic adoption of Incoterms® formulas [34], and broader trade considerations [35,36]. However, 
assuming the role of transport remit entails significant responsibilities, necessitating detailed logistics planning and finan-
cial support. As a result, transport remit carries inherent risks, including challenges in securing specific services, efficiently 
coordinating transportation, and navigating price fluctuations in freight. Furthermore, the potential for non-compliance with 
contractual terms and delays in the transport process adds complexity [8,37].

Moreover, assessing the feasibility of running transport remit services necessitates a comprehensive evaluation of both 
commercial and non-commercial risks. Commercial risks encompass uncertainties in transactions, such as partner insol-
vency, document errors, and cargo damage or loss during transit, as well as risks associated with specific transportation 
modes. Conversely, non-commercial risks stem from evolving environmental factors, including natural disasters and political 
instability [8,32,38,39]. Additionally, exporters operating under international supply contracts face the risk of non-payment, as 
emphasized by Bergami [40]. As such, strategically employing international supply terms can serve as a vital tool in miti-
gating payment risks. Dinçer and Karakuş [41] identified exchange rate, political, and payment risk as pivotal factors in this 
process. Petrusheva [42] underscores the risk of payment delays, particularly when conducting sales on credit, a common 
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practice in international trade. In addition, Kramarz et al. [43] draw attention to the risk of volatility in trade flows, as exporters 
often heavily depend on a limited number of major customers, leaving them susceptible to microeconomic demand shocks. 
Hence, it can be stated that the spectrum of risks in international trade encompasses legal, financial, and operational dimen-
sions, prompting companies to implement robust risk management strategies to navigate potential volatility [44].

According to Urbanyi-Popiolek [8], small and medium-sized enterprises (SMEs) often refrain from using transport remit 
services due to concerns about incurring transportation costs. This reluctance may stem from a lack of relevant experi-
ence, shortage of qualified employees equipped with the necessary knowledge and negotiation skills for delivery terms, 
unfamiliarity with the impact of assuming transport remit services on the goods’ pricing, a hesitancy to organize deliveries, 
and a general unfamiliarity with the forwarding and transport market. Additionally, SMEs often lack their own legal depart-
ments and do not engage law firms for support (which may incur additional legal fees). Moreover, the primary barriers 
to exporting vary across different contexts. In the case of Indonesian SMEs, research by Revindo [45] revealed that the 
types and severity of export barriers differ across export stages and industries. In China, intra-national barriers arising 
from local protectionism pose a significant challenge for both exporting SMEs and those looking to export [46]. Meanwhile, 
in the Western Balkan region, non-tariff barriers, particularly those stemming from political and ethnic disputes, signifi-
cantly impede intra-regional SME trade [47]. Additionally, incomplete value added tax (VAT) refunds can function as a de 
facto tax on exporters’ input purchases, reducing SME exports in developing countries [38,48].

Drawing insights from a survey in Poland involving 709 exporters and non-exporters, Gawlikowska-Hueckel and 
Umiński [49] present a hierarchy of export barriers, ranked from the most to the least significant. These barriers encom-
pass heightened competition on foreign markets, exposure to exchange rate risks, insufficient support for exports, limited 
access to information about business opportunities in foreign markets, the non-introduction of the euro currency in Poland, 
inadequate demand in foreign markets, difficulties in collaborating with other companies to enter foreign markets, and a 
lack of foreign language proficiency among company personnel. Aligning with these findings, experts from the Center for 
the Development of Small and Medium-sized Enterprises in Poland, conducted another survey among Polish exporters in 
2012, identifying key barriers [50]. Exchange rate risk emerged as the predominant concern, followed by limited access 
to reports and analyses, weak recognition of Poland’s brand, and challenges in financing exports through internal funds. 
From a Polish standpoint, exporters face various challenges when venturing into international markets, including height-
ened competition, bureaucratic complexities, elevated risks stemming from unfamiliar markets, cultural barriers, intricate 
legal matters, limited demand for Polish goods, and issues related to corruption [9,51].

Surprisingly, within Poland, transportation and warehousing costs have emerged as the most influential factors in 
the selection of Incoterms® formulas. By contrast, aspects such as relationships with counterparties, payment methods, 
and modes of transportation play a less decisive role. Additionally, internal enterprise variables—such as staff expertise, 
access to financial or physical resources, and the overall value of the transaction—are generally of minor importance in 
this decision-making process [9]. Within this framework, the Authorized Economic Operators (AEO) program, introduced 
by the European Union (EU) in 2009, holds particular relevance. The program, which grants customs simplifications and 
security-related benefits to compliant EU-based importers and exporters, serves as a strategic tool for enterprises seeking 
to assume greater control over transport remit services. Research on AEO-certified firms across EU Member States pro-
vides key insights into operational best practices and offers a basis for tailored recommendations to encourage broader 
adoption of transport remit by Polish enterprises, both in domestic and international trade [52,53].

3.  Materials and methods

3.1.  Data collection

The quantitative and qualitative research drew data from three distinct sources: government datasets, a medium-sized 
Polish forwarding company case study, and an industry-wide survey. First, to analyze the share of individual Incoterms® 
in foreign trade transactions conducted by Polish enterprises, investigating the potential to assume transport remit where 
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it is not traditionally used, the study utilized databases from the Department of the Analytical Center of the Chamber of 
Tax Administration in Warsaw (Wydział Centrum Analityczne Izby Administracji Skarbowej), Statistics Poland, and the 
Tax Office. These comprehensive datasets aided in piecing together the actual commodity trade transactions between 
January 1, 2019, and December 31, 2019, as well as between January 1, 2021, and December 31, 2021 [54]. The data, 
declared in customs declarations, i.e., single administrative documents, and Intrastat statistical declarations, includes 
information on imports and exports of goods categorized by country of origin and country of consignment [46,54]. Encom-
passing 79 Harmonized System (HS) divisions, excluding four sections [50], the datasets include further details on net 
mass, statistical monetary value, customs procedure code, mode of transport code, delivery terms code, and the number 
of entities that made customs declarations for a specific customs procedure. The determination of the number of entities 
was collective for each HS division and the Konrad-Adenauer-Stiftung Analysis Center provided and analyzed the data, 
segmented into two categories: import and export.

Second, concerning the foregone benefits, the adverse repercussions of Polish importers and exporters relinquishing 
transport remit to foreign partners impact four key stakeholders: seaports in Poland, forwarding enterprises, the State 
Treasury, and the importers and exporters themselves. To ascertain the extent of these lost benefits, primary data were 
sourced from a leading Polish forwarding company, hereafter referred to as “Company X,” specializing in facilitating ship-
ments for domestic importers and exporters globally, with a primary emphasis on sea freight. The case research delved 
into an exhaustive list of all sea trade operations conducted in 2021 and the first half of 2022, extracted from Company X’s 
operations. This encompassed details such as transport direction, loading and destination points, Incoterms® formulas, 
and financial metrics characterizing each transaction, including sales and margins. The dataset covered a total of 29,085 
forwarding operations, handling 81,366 twenty-foot equivalent units (TEUs), along with bulk container and bulk cargo 
operations. The case study enabled the identification of specific nuances within the forwarding services for Polish import-
ers and exporters, shedding light on the average values of margins generated across different stages of the supply chain.

Third, a qualitative component was implemented through an industry-wide survey targeting Polish logistics and for-
warding managers. The goal was to identify the key factors driving Polish enterprises to relinquish control of transport 
remit services to foreign partners. The survey provided valuable insights from logistics professionals, shedding light on 
the operational and strategic considerations behind these decisions. Data collection occurred between July and Octo-
ber 2022 via an online questionnaire. Invitations were distributed by email to managerial personnel within Poland-based 
enterprises actively engaged in maritime transport and customs representation. Candidate firms were identified using the 
2022 Transport, Shipping, and Logistics (TSL) ranking and the EU’s AEO database, thereby focusing on companies with 
substantial market presence and recognized compliance status. To ensure data reliability, the survey specifically targeted 
senior managers and operational staff directly involved in forwarding and customs processes. A total of 32 valid responses 
were collected, constituting 21.2% of the invited sample. Although the sample size is limited, it represents a strategically 
selected, knowledgeable cross-section of the maritime logistics sector. All responses were carefully reviewed, and mea-
sures were taken to minimize bias by ensuring coverage across diverse enterprise sizes and operational scopes.

3.2.  Data analysis

To extrapolate the findings, the study utilized four econometric models to depict the profitability of transactions with and 
without transport remit in both imports and exports. Import transactions with transport remit adhered to Incoterms® formu-
las from groups E and F, while those without transport remit were regulated by formulas from groups C and D. Conversely, 
for export transactions, formulas from groups C and D denoted transactions with transport remit, whereas those from 
groups E and F indicated transactions without transport remit.

The choice to employ a partial equilibrium econometric model—rather than broader models commonly found in the 
literature, such as computable general equilibrium (CGE) models—was driven by the study’s microeconomic focus. 
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The partial equilibrium approach provides precise, transaction-level insights into the economic effects of transport remit 
practices, making it especially suitable for analyzing firm-specific data sourced from Company X and customs declara-
tions. This method allows for the direct estimation of margins and the financial impact of Incoterms® usage on operational 
profitability. By contrast, CGE models are typically applied to assess economy-wide interactions across multiple sectors, 
offering macro-level simulations. Since this study aims to identify value losses at the firm and sector level, the partial 
equilibrium framework is not only more appropriate but also consistent with modern analytical practices in logistics and 
international trade research [33,41].

To achieve this, the overall transaction structure was compared to ensure its representativeness for the Polish econ-
omy, with margin figures exhibiting positive deviations in relation to the average values of commercial economic param-
eters. Discrepancies were also observed in the structure of containerized transactions, necessitating the application of 
appropriate adjustment parameters for both aspects. Separate models were developed for imports and exports, where 
the explanatory variables included the margin per operation and the margin per operation per 1 kilogram, respectively. 
The Incoterms® groupings (i.e., C/D and E/F) served as the explanatory variable, while control variables encompassed 
distance (i.e., port-to-port), cargo weight, and the month of the transaction. The estimation process was carried out using 
TIBCO Statistica Version 13 software, assuming a normal distribution and employing logarithm as the link function.

The empirical data underwent a comprehensive statistical analysis. Initially, descriptive statistics were employed to 
categorize the data into quartiles based on their distribution. Fit tests for normal distribution, including the chi-square test 
and the Kolmogorov-Smirnov continuous test with Lilliefors corrections, were conducted. Recognizing that Incoterms® 
groupings did not follow a normal distribution, a non-parametric statistical toolkit was applied. To ensure the development 
of a robust and reliable model, numerous correlation and comparison analyses were conducted. Spearman’s correlation 
coefficient was calculated to assess the strength of the correlation between Logistics Performance Index values and the 
Incoterms® groupings, as well as between weight and value shares within the same group. Finally, a regression model 
was constructed, utilizing the presented input data, to predict economic effects accurately.

In analyzing the performance of Company X, renowned for its extensive experience and strong competitive position 
in the Polish market, an evaluation of its transport transactions was conducted. With a comprehensive service offering 
spanning sea, land, air, rail, and intermodal transport, notably in sea forwarding, the focus was on assessing the balance 
between transactions with and without transport remit in both imports and exports. This assessment aimed to validate the 
trend of Polish enterprises relinquishing transport remit to foreign partners. Additionally, the study involved quantifying the 
margin losses incurred by Company X due to transactions conducted without transport remit. Furthermore, a comparative 
analysis was conducted for the years 2019 and 2021 to juxtapose Company X’s utilization of transport remit services, 
assessing whether it had reverted to pre-pandemic levels. This analysis provides insights into the potential differences 
and the future trajectory of Poland’s TSL industry. Finally, the study sought to estimate the economic impact on the Polish 
economy arising from the growing trend of transport remit services to foreign partners by Polish importers and exporters.

3.3.  Ethics statement

This study was conducted in accordance with the ethical guidelines and regulations of the University of Gdansk. The 
research protocol, including the survey of logistics and forwarding managers, was reviewed and approved by the Ethical 
Committee of the University of Gdansk. The study complies with the principles outlined in the Declaration of Helsinki and 
adheres to applicable ethical standards and legislation in the European Union.

Participation in the survey was voluntary, and all participants were informed about the purpose of the study, the con-
fidentiality of their responses, and their right to withdraw at any time without consequence. No personally identifiable 
information was collected, and all responses were anonymized prior to analysis. Consent was obtained electronically from 
all respondents before participation in the survey.
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4.  Results and discussion

4.1.  Macroeconomic significance and sectoral absorption

The economic significance of transport remit services in Poland extends far beyond freight forwarding. These services 
contribute meaningfully to national value added and the overall efficiency of supply chains. In 2021, the transport and stor-
age sector represented approximately 6.3% of Poland’s gross value added—equivalent to PLN 172.6 billion (USD 44.2 
billion)—and supported 7.3% of total employment [55]. Within this sector, freight forwarding and logistics play an important 
role in shaping the cost-efficiency and reliability of foreign trade operations, especially through strategic management of 
transport remit [38,52].

To complement the analysis of the sector’s macroeconomic weight, it is equally important to examine how the provision 
of transport remit services is absorbed by the broader economy. The transport and logistics sector serves as a founda-
tional enabler for economic activity, particularly in an export-oriented economy like Poland’s. Transport remit services—
when assumed by domestic enterprises—generate downstream demand across multiple sectors including warehousing, 
port services, fuel and energy, insurance, and customs brokerage. This cross-sectoral interaction illustrates the sector’s 
multiplier effect. According to data from Statistics Poland [56] and the Polish Economic Institute [57], expenditures related 
to logistics services have an estimated multiplier of 1.6 to 1.8 in terms of contribution to GDP, meaning that for every PLN 
1 (USD 0.26) invested in transport and logistics, the economy generates PLN 1.60 (USD 0.42) to PLN 1.80 (USD 0.47) in 
added value.

Moreover, the absorption of these services reflects structural readiness—i.e., the availability of skilled labor, mod-
ern infrastructure, and legal and administrative facilitation. Poland’s ongoing investments in intermodal hubs and 
EU-supported transport corridors further enable the integration of transport remit services into international supply chains 
[9]. This is especially critical for industries adopting Just-In-Time (JIT) production models, where even slight disruptions in 
logistics can halt entire manufacturing processes. While JIT is not an Incoterm®, it underscores the importance of reliable, 
precisely timed deliveries—making domestic transport remit capabilities even more strategically valuable [2,3,6].

In practice, the main demanders of transport remit services in Poland are logistically intensive and globally integrated 
industries characterized by high-volume exports, complex supply chains, and dependency on timely delivery—namely, the 
automotive sector, electronics, advanced machinery, and the food processing industry [2,38,49]. These sectors depend on 
high-frequency, cost-sensitive shipments where control over transport terms can directly affect pricing, customer satisfac-
tion, and competitiveness [4,9]. Despite this potential, as the findings of this study show, many Polish firms defer to foreign 
partners due to perceived advantages and a lack of awareness or capacity to manage transport logistics [52]. Enhancing 
the domestic supply of these services—through upskilling programs, infrastructure incentives, and simplified regulations—
could improve absorption capacity and strengthen Poland’s position in global trade networks. Ultimately, the provision and 
absorption of transport remit services play an important role in shaping national competitiveness [31,53].

4.2.  Unlocking potential: Insights from Polish forwarding enterprises

Drawing from comprehensive datasets from Poland, several notable insights emerge regarding the role of transport remit 
in foreign trade. Each year, approximately 31.7 million tonnes of exports—about 43% of Poland’s total annual export 
volume—are not managed by Polish forwarding enterprises, representing a significant unrealized domestic opportunity. 
The value of these exports reaches 52% of Poland’s annual export value, totaling around USD 104 billion, highlighting the 
economic weight of this unclaimed segment [54,55].

Further analysis indicates that in import transactions, 56% of operations occur without Polish involvement in transport 
remit services. For exports, around 48% of transaction volume similarly bypasses domestic transport remit management 
segment [54]. This means a substantial portion of foreign trade logistics—and the associated value-added—is effectively 
ceded to foreign entities. This underutilization persists despite the presence of domestic capabilities and infrastructure, 
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including expanding intermodal hubs and EU-supported logistics corridors. If addressed strategically, these gaps could 
provide a pathway to enhance Poland’s share of logistics value creation, employment, and global competitiveness in 
foreign trade.

Within the domestic forwarding market, transport remit services are more frequently observed in operations conducted 
with foreign partners. However, these practices are comparatively underdeveloped domestically, underscoring the impor-
tance of better integrating Polish enterprises into transport decision-making processes in foreign trade transactions.

Building on this, the case study of Company X reveals a clear pattern: a significant share of both import and export 
transactions—39% and 33%, respectively—are handled by foreign partners, effectively bypassing Polish forwarding enter-
prises. This trend reflects a broader pattern in Poland’s international trade landscape, emphasizing an increasing reliance 
on foreign partners for transportation responsibilities, as evidenced by prior research [8,9,53]. Crucially, orders with trans-
port remit consistently yield higher margins compared to those without, indicating the potential financial benefits of retain-
ing control over transportation logistics. Dominant Incoterms® formulas further illustrate this preference, with FOB and CIF 
comprising 85% of handled orders in imports, while CFR, CIF, DAP, and FOB dominate exports, accounting for 82% of 
orders. Despite the margin loss observed in 2021 due to the COVID-19 pandemic, attributed to the unique dynamics of 
the maritime container freight market during that year, a broader analysis may reveal a lower margin loss in more typical 
years. This highlights the importance of evaluating long-term trends and industry dynamics for informed decision-making 
in transport remit strategies.

Additionally, the nuanced dynamics within the Polish logistics landscape are evident in regional disparities in transpor-
tation management. For instance, western Polish ports exhibit a stronger inclination towards selecting transport remit ser-
vices with a domestic partner, highlighting the distinctive approaches adopted in different regions. While expecting Polish 
enterprises to assume complete control of transport remit might be unrealistic, estimating the value of lost margin acts as 
a catalyst for discussions on the potential expansion of transport remit within the Polish economy. These conversations 
could provide valuable insights into boosting Poland’s competitiveness in global trade by refining transport management 
strategies and promoting collaboration among domestic stakeholders in the logistics sector.

4.3.  Added value computing

The statistical analysis of the TSL of Company X’s data revealed that, across all transactions, 64% of forwarding opera-
tions involved transport remit by Polish partners, while 36% featured foreign partners. When distinguishing between import 
and export transactions, a comparable pattern was observed, suggesting a slightly greater inclination to utilize transport 
remit services in exports than in imports (Table 1). In import transactions, FOB, CIF, and EXW formulas were predomi-
nant, constituting 90% of total transactions. Conversely, among export transactions, CFR, FOB, and CIF formulas played 
a prominent role, comprising 69% of total transactions.

In the context of full container load (FCL) imports, a notable divergence from the norm was observed regarding the 
utilization of transport remit. Nearly equal proportions were observed between operations with and without transport 
remit, with 46% opting not to use it and 54% choosing to utilize it. This trend extended to the container count (i.e., TEUs) 

Table 1.  Distribution of operations with and without transport remit in Company X versus the domestic Polish market, segmented by import 
and export transactions in 2021.

Operation Company X Poland

Import Export Import Export

Transactions with transport remit by Polish partners 61% 67% 24% 42%

Transactions with transport remit by foreign partners 39% 33% 56% 32%

Transactions without an Incoterms® formula — — 20% 26%

https://doi.org/10.1371/journal.pone.0332126.t001

https://doi.org/10.1371/journal.pone.0332126.t001


PLOS One | https://doi.org/10.1371/journal.pone.0332126  September 9, 2025 10 / 20

handled. Conversely, FCL export operations displayed a strong preference for transport remit from Polish exporters, con-
stituting a significant 66% of transactions and rising to 71% when measured by TEUs.

In contrast, bulk goods forwarding leaned heavily towards transactions without Polish transport remit. Notably, while 
bulk goods make up a small fraction of Company X’s revenues, import transactions dominate the directional flow of 
forwarding operations at 90%. This dominance is echoed in tonnage handled, indicating that orders managed with Polish 
partners tend to be larger.

Analyzing containerized general cargo, specifically less than container load (LCL), revealed a significant majority of 
transactions utilized transport remit services, accounting for 83% of forwarding operations. Import transactions substan-
tially outnumbered exports, making up 82% of transactions with transport remit, while exports comprised 86%. Owing to 
the considerable weight variation in general cargo shipments and incomplete records in the operating system, a weight-
based structural analysis was not feasible.

4.3.1.  Analyzing margin disparities: Insights into transport remit impact on Company X’s operations.  The principal 
objective of the case research was to collect data for extrapolating the lost benefits across the economy. This extrapolation 
relied on highlighting the disparities in margins earned by the freight forwarder between transactions with and without transport 
remit on behalf of Company X. To achieve this, the average margin was examined using three distinct approaches.

First, the analysis involved assessing the margin per average transaction, both with and without transport remit, con-
sidering the overall operations (Fig 1) as well as transactions with transport remit by Polish versus foreign partners for 
specific transport products (Table 2). The results highlighted a notable disparity in the average shipper’s margin between 
transactions with and without transport remit. Importantly, transactions involving transport remit by Polish partners con-
sistently yielded a substantially higher margin, evident in both imports and exports. This finding underscores the financial 
advantage associated with operations where Polish partners takes control of transport remit.

Fig 1.  Comparison of average margin gain in total forwarding transactions with and without transport remit by Company X in 2021, USD.

https://doi.org/10.1371/journal.pone.0332126.g001

Table 2.  Average margin gain per forwarding transaction with transport remit for Polish and foreign partners across specific transport prod-
ucts by Company X in 2021, USD.

Transactions with transport remit by Company X Type of transport products

Bulk cargo LCL FCL

Import Export Import Export Import Export

Polish partners 1,863.16 2,142.83 434.02 301.01 2,512.58 986.92

Foreign partners 2,235.89 742.48 185.87 316.65 333.77 597.06

https://doi.org/10.1371/journal.pone.0332126.t002

https://doi.org/10.1371/journal.pone.0332126.g001
https://doi.org/10.1371/journal.pone.0332126.t002
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Second, after conducting a comparative assessment of the average margin per operation, considering transactions 
involving transport remit from both Polish and foreign partners across specific transport products, the analysis was extended 
to evaluate the amount of margin per 1 TEU handling in FCL transport (Table 3). Across both metrics, transactions involving 
transport remit with Polish partners consistently demonstrated a significant advantage. The sole exception was observed in 
the importation of bulk cargo, where transactions with foreign partners outnumbered those with domestic ones.

Third, the study delved into the monthly fluctuations in margin amounts per forwarding operation, encompassing both 
transactions with and without transport remit, as observed by Company X. The analysis revealed fluctuations in margin 
amounts across import and export orders, which remained steady despite the consistently higher margins in transactions 
utilizing transport remit. These fluctuations can be attributed to various factors, including changes in freight rates, shifts in 
demand for transport services, and modifications in the commercial activities of Company X.

4.3.2.  Balancing margins and costs: evaluating the impact of transport remit on Company X’s 
profitability.  Overall, the analysis reveals that transactions handled with transport remit yield higher margins for 
Company X compared to those without. However, to fully evaluate Company X’s profitability, it is crucial to consider how 
this additional margin offsets the costs associated with increased labor and time demands. Conducting such a study using 
operational data poses challenges, requiring a prolonged observation period supported by tools measuring time spent on 
individual orders by traders and forwarders. Additionally, implementing appropriate accounting methods to allocate costs 
between orders with and without transport remit is necessary for accurate results.

The analysis of Company X underscores the profound influence of transport remit on various facets of its operations, 
encompassing the structure of transport products and directions, as well as the margin disparity between orders with and 
without transport remit. This study facilitated the estimation of the forgone value by the forwarder in orders without trans-
port remit across diverse forwarding products (Table 4). It is important to acknowledge that these figures are approxima-
tions, given the rarity of transport remit services exclusively residing with Polish partners in every transaction. Additionally, 
it is vital to contextualize these findings within the distinctive dynamics of the container sea freight market in 2021, i.e., 
one year into the COVID-19 pandemic. A comparative analysis of more typical years is anticipated to reveal a diminished 
magnitude of margin loss in transactions without transport remit.

4.4. Econometric model analysis

The examination of Company X, especially regarding the variations in margins between transactions with and without 
transport remit, served as the foundation for constructing a comprehensive econometric model. The econometric model 
sought to elucidate the magnitude of potential revenue losses incurred by the freight forwarding industry in Poland. By 

Table 3.  Average margin gain per 1 TEU for FCL transport with transport remit for Polish and for-
eign partners by Company X in 2021, USD.

Transactions with transport remit by Company X Import Export

Polish partners 929.10 195.80

Foreign partners 117.87 146.66

https://doi.org/10.1371/journal.pone.0332126.t003

Table 4.  Estimated margin loss for transactions without transport remit by Polish partners for Company X in 2021, USD.

Type of transport products Total

Bulk cargo LCL FCL

Import Export Import Export Import Export

Margin loss amount — 5,602 148,893 854 9,781,529 402,121 10,339,002

https://doi.org/10.1371/journal.pone.0332126.t004

https://doi.org/10.1371/journal.pone.0332126.t003
https://doi.org/10.1371/journal.pone.0332126.t004
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analyzing the intricate interplay between different variables, including transaction volumes, profit margins, and market 
dynamics, the model aimed to provide actionable insights for stakeholders within the logistics sector. Moreover, the utili-
zation of such a robust analytical framing underscored the importance of addressing the systemic challenges associated 
with transport remit practices in Poland. Through a thorough examination of the data and subsequent modeling efforts, the 
aim was to pave the way for informed decision-making and strategic interventions aimed at optimizing the efficiency and 
profitability of freight forwarding operations.

4.4.1.  Estimation models for assessing margin loss in import and export operations for Company X.  In 
analyzing the import and export operations of Company X, numerous models were constructed to assess transaction 
efficacy, paving the way for strategic decision-making aimed at enhancing operational performance and bolstering 
profitability. Central to these models is the explanatory variable, which encapsulates the outcome per operation, providing 
critical insights into the effectiveness and financial ramifications of each individual transaction within Company X’s import 
and export portfolio. These models were specifically tailored to estimate the margin loss associated with import (Table 5)  
and export (Table 6) transactions involving the use of transport remit services as well as the outcome per 1 kilogram 
per operation. Parameter estimations were conducted using a normal distribution, while the link function employed a 
logarithmic function to capture the nuanced relationships within the data. The findings of this analysis, encompassing 
estimate values, standard errors, Wald statistics, and confidence intervals at 95%, along with p-values, offer insights into 
the dynamics of import and export transaction performance for Company X and the broader context of Poland’s seaport 
operations.

In the estimation model for margin loss in import operations for Company X, the findings reveal a notable decrease 
in the margin per operation by −0.78 for transactions conducted under Incoterms® within the grouping C/D, which do not 
utilize transport remit, compared to those within the grouping E/F, ceteris paribus (c.p.), holding other factors constant. 
The control variables, with the exclusion of distance, demonstrate statistical significance, indicating that the most favor-
able margins were typically achieved between September and November, whereas the least favorable were observed 
from April to June. As for export operations, the margin per operation increases by 0.234 for transactions executed with 

Table 5.  Estimation model for margin loss in import operations for Company X in 2021.

Effect Parameter estimates Distribution: NORMAL Link function: LOG

Level of
effect

Column Estimate Standard
error

Wald
stat.

Lower confidence level (95%) Upper confidence level (95%) p-value

Intercept 1 8.09 0.10652 5,764.911 7.88 8.30 0.000000

Weight 3 0.00 0.00000 377.657 0.00 0.00 0.000000

Month 1 4 −0.24 0.05549 18.114 −0.34 −0.13 0.000021

Month 2 5 0.01 0.04685 0.017 −0.09 0.10 0.894913

Month 3 6 −0.06 0.04677 1.606 −0.15 0.03 0.205111

Month 4 7 −0.38 0.06983 29.216 −0.51 −0.24 0.000000

Month 5 8 −0.33 0.06063 29.196 −0.45 −0.21 0.000000

Month 6 9 −0.32 0.06157 26.281 −0.44 −0.19 0.000000

Month 7 10 −0.07 0.06588 1.046 −0.20 0.06 0.306321

Month 8 11 0.04 0.05557 0.487 −0.07 0.15 0.485170

Month 9 12 0.15 0.05474 7.091 0.04 0.25 0.007749

Month 10 13 0.39 0.04364 78.479 0.30 0.47 0.000000

Month 11 14 0.44 0.04001 119.440 0.36 0.52 0.000000

Incoterms® C/D 15 −0.78 0.04728 272.654 −0.87 −0.69 0.000000

Scale 12,970.62 65.55335 12,842.77 13,099.74

https://doi.org/10.1371/journal.pone.0332126.t005

https://doi.org/10.1371/journal.pone.0332126.t005
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Incoterms® grouping C/D compared to those that did not within grouping E/F, c.p. Similarly, all control variables—weight, 
distance, and month—were statistically significant.

Regarding the estimation of margin loss in import and export operations per 1 kilogram, the analysis delves into transac-
tions executed under different Incoterms® groupings to demonstrate significant variations. In import operations, transactions 
conducted under Incoterms® within grouping C/D exhibit a notable decrease by −1.746 compared to those executed in 
grouping E/F, c.p. (Table 7). Conversely, in export operations, the margin per 1 kilogram per operation increases by 0.040 
for transactions executed under Incoterms® grouping C/D compared to those executed in grouping E/F, c.p. (Table 8).  
These results highlight how the Incoterms® groupings significantly impact the financial results of both import and export 
operations, providing insight into the complexities of the Polish transportation and logistics sector. Correspondingly, the 
statistical significance of the control variables—weight, distance, and month—in both models reinforces the robustness 
of the analysis, providing valuable insights for informed decision-making and strategic planning in optimizing operational 
efficiency and profitability in Company X’s international trade activities.

4.4.2.  Assessment of economic impact of import and export operations in 2019 and 2021 for Company 
X.  Based on the estimation models for assessing margin loss in import and export operations for Company X, 
standardized economy-wide data indicates a general recovery to pre-pandemic levels in terms of Incoterms® services. 
Regarding economic data for imports, Company X witnessed an increase in its total forwarding Incoterms® operations 
from USD 208,021,195,417 in 2019 to USD 271,607,436,786 in 2021, resulting in a net gain of USD 63,586,241,369. 
Upon closer examination, the Incoterms® formulas that experienced a net gain totaled USD 64,013,769,852, while those 
with a net loss amounted to USD 427,528,483. Notably, a total of 338,742 import transactions were documented, with 
roughly 56% falling under the Incoterms® grouping C/D (Table 9). Based on the models evaluating margin loss in import 
operations, the weighted margin deviation ratios for transactions in grouping E/F were determined to be USD 1,446,572 
(+/- USD 48.00). Factoring in Company X’s average profitability, with a return on sales (ROS) of 30.16%, and the industry 
average profitability of USD 55.00 per TEU, the estimated margin per transaction within the C/D grouping was USD 
1,921.87. Adjusting for the deviation factor, the average margin per transaction could reach USD 3,368.44. Extrapolating 

Table 6.  Estimation model for margin loss in export operations for Company X in 2021.

Effect Parameter estimates Distribution: NORMAL Link function: LOG

Level of
effect

Column Estimate Standard
error

Wald
stat.

Lower confidence level (95%) Upper confidence level (95%) p-value

Intercept 1 8.119 0.04140 38,460.67 8.038 8.200 0.000000

Weight 2 −0.000 0.00001 12.32 −0.000 −0.000 0.000449

Distance 3 0.000 0.00000 207.28 0.000 0.000 0.000000

Month 1 4 −0.144 0.05889 6.01 −0.260 −0.029 0.014262

Month 2 5 0.027 0.04929 0.31 −0.069 0.124 0.578675

Month 3 6 0.021 0.04663 0.20 −0.070 0.112 0.651081

Month 4 7 0.009 0.04847 0.03 −0.086 0.104 0.854085

Month 5 8 0.026 0.04583 0.32 −0.064 0.116 0.572769

Month 6 9 0.103 0.04447 5.41 0.016 0.191 0.020020

Month 7 10 −0.172 0.07530 5.20 −0.319 −0.024 0.022580

Month 8 11 −0.043 0.06631 0.42 −0.173 0.087 0.516577

Month 9 12 −0.117 0.07427 2.46 −0.262 0.029 0.116664

Month 10 13 0.096 0.06342 2.30 −0.028 0.221 0.129300

Month 11 14 0.028 0.06407 0.19 −0.097 0.154 0.660445

Incoterms® C/D 15 0.234 0.02231 110.46 0.191 0.278 0.000000

Scale 5,441.511 39.51849 5,364.605 5,519.520

https://doi.org/10.1371/journal.pone.0332126.t006

https://doi.org/10.1371/journal.pone.0332126.t006
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Table 7.  Estimation model for margin loss in import operations based on performance per 1 kilogram for Company X in 2021.

Effect Parameter estimates Distribution: NORMAL Link function: LOG

Level of
effect

Column Estimate Standard
error

Wald
stat.

Lower confidence level (95%) Upper confidence level (95%) p-value

Intercept 1 13.637 0.13073 10,881.98 13.381 13.894 0.000000

Weight 2 0.000 0.00002 462.69 0.000 0.000 0.000000

Distance 3 −203.542 4.29997 2,240.67 −211.970 −195.114 0.000000

Month 1 4 −1.364 0.25454 28.74 −1.863 −0.866 0.000000

Month 2 5 −1.670 0.08011 434.47 −1.827 −1.513 0.000000

Month 3 6 −0.047 0.09772 0.23 −0.239 0.145 0.630509

Month 4 7 −2.170 0.10519 425.77 −2.377 −1.964 0.000000

Month 5 8 0.908 0.11955 57.64 0.673 1.142 0.000000

Month 6 9 −5.063 0.12853 1,551.42 −5.314 −4.811 0.000000

Month 7 10 5.540 0.22138 626.27 5.106 5.974 0.000000

Month 8 11 −1.569 0.12494 157.60 −1.813 −1.324 0.000000

Month 9 12 2.150 0.13836 241.56 1.879 2.422 0.000000

Month 10 13 3.273 0.17731 340.84 2.926 3.621 0.000000

Month 11 14 1.407 0.25072 31.51 0.916 1.899 0.000000

Incoterms® C/D 15 −1.746 0.06921 636.41 −1.882 −1.610 0.000000

Scale 2,366.161 15.27032 2,336.420 2,396.280

https://doi.org/10.1371/journal.pone.0332126.t007

Table 8.  Estimation model for margin loss in export operations based on performance per 1 kilogram for Company X in 2021.

Effect Parameter estimates Distribution: NORMAL Link function: LOG

Level of
effect

Column Estimate Standard
error

Wald
stat.

Lower confidence level (95%) Upper confidence level (95%) p-value

Intercept 1 10.352 0.04164 61,802.70 10.270 10.433 0.000000

Weight 2 −0.000 0.00000 36.68 −0.000 −0.000 0.000000

Distance 3 −8.477 0.26893 993.56 −9.004 −7.950 0.000000

Month 1 4 0.285 0.06915 17.01 0.150 0.421 0.000037

Month 2 5 0.021 0.03845 0.31 −0.054 0.097 0.579433

Month 3 6 0.412 0.03417 145.27 0.345 0.479 0.000000

Month 4 7 −0.639 0.08084 62.49 −0.797 −0.481 0.000000

Month 5 8 −0.064 0.05260 1.48 −0.167 0.039 0.223630

Month 6 9 0.072 0.04321 2.77 −0.013 0.157 0.096170

Month 7 10 −0.107 0.08254 1.69 −0.269 0.054 0.193144

Month 8 11 −0.335 0.14141 5.62 −0.612 −0.058 0.017803

Month 9 12 −0.228 0.07124 10.24 −0.368 −0.088 0.001374

Month 10 13 0.179 0.05114 12.28 0.079 0.279 0.000458

Month 11 14 0.402 0.03933 104.25 0.325 0.479 0.000000

Incoterms® C/D 15 0.040 0.02346 2.95 −0.006 0.086 0.085994

Scale 1,672.408 25.38033 1,623.396 1,722.900

https://doi.org/10.1371/journal.pone.0332126.t008

https://doi.org/10.1371/journal.pone.0332126.t007
https://doi.org/10.1371/journal.pone.0332126.t008
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this to the entire economy implies an average loss of USD 643,783,737 within a confidence interval ranging from USD 
634,578,188 to USD 652,989,287.

For port turnover, representing 20% of Polish imports by weight, this translates to an annual revenue loss of approxi-
mately USD 128 million due to foreign outsourcing of transport remit services. Considering the Port of Gdansk’s significant 
share of total transshipments at around 46% in 2021, the estimated loss in revenue for Polish forwarding enterprises 
amounts to USD 84 million. Consequently, there are real losses for the national budget, including USD 13.4 million from 
VAT and USD 11.3 million from corporate income tax (CIT) and personal income tax (PIT), totaling over USD 24.8 million 
annually. It is important to note that these losses stem solely from lost margins.

As such, the aspect that cannot be precisely measured is the revenue loss incurred by subcontractors engaged by 
Polish forwarding enterprises for domestic import handling when Polish importers opt out of transport remit. The estimated 
revenue loss for Polish partners failing to secure orders from forwarders in import relations totals around USD 177.6 mil-
lion, while for the national budget, the forfeited revenue from VAT, CIT, and PIT sums up to about USD 74.4 million.

In terms of export transactions for Company X, there was a significant uptick in the total forwarding operations 
of Incoterms® from USD 223,330,999,676 in 2019 to USD 285,530,032,707 in 2021, resulting in a net gain of USD 
62,199,033,031. Delving deeper, Incoterms® formulas experiencing a net gain amounted to USD 62,475,754,560, while 
those encountering a net loss stood at USD 276,721,529. Export records tallied 150,119 transactions, with approximately 
48% conducted under the Incoterms® grouping C/D, signifying operations with transport remit (Table 10). According to the 
margin loss assessment models for export operations, the weighted margin deviation ratios for grouping E/F transactions, 
i.e., excluding transport remit, were determined at USD −350,475.93 (+/- USD 29.50). Factoring in the average profitability 
of Company X’s ROS at 40.01% and the industry average of USD 55.00 per TEU, each transaction within grouping E/F 

Table 9.  Economic data for Incoterms® imports in 2019 and 2021 for Company X, USD.

Incoterms® formula† 2019 2021 Difference

CFR 1,766,207,185 2,382,430,285 616,223,099

CIF 11,535,224,291 14,545,984,021 3,010,759,730

CIP 24,559,357,588 29,980,718,984 5,421,361,396

CPT 13,755,421,420 15,906,722,118 2,151,300,699

DAF 309,756,666 150,765,502 (−158,991,164)

DAP 41,446,518,808 60,119,265,184 18,672,746,376

DAT 585,743,469 536,004,403 (−49,739,066)

DDP 21,734,498,018 30,207,037,256 8,472,539,238

DDU 399,340,945 185,976,505 (−213,364,440)

DEQ 2,044,850 11 (−2,044,839)

DES 3,392,307 3,333 (−3,388,974)

DPU — 499,536,674 499,536,674

EXW 27,527,945,080 32,441,433,880 4,913,488,800

FAS 96,260,394 136,009,532 39,749,138

FCA 22,964,330,423 31,326,220,816 8,361,890,393

FOB 16,438,655,118 21,514,944,598 5,076,289,480

(blank) 24,896,498,856 31,674,383,684 6,777,884,828

Total 208,021,195,417 271,607,436,786 63,586,241,369

C/D grouping 0.558104205 0.568888618

N = 338,742

† Delivered At Frontier (DAF), Delivered Duty Paid (DDP), Delivered Duty Unpaid (DDU), Delivered Ex Quay (DEQ), Delivered Ex Ship (DES).

https://doi.org/10.1371/journal.pone.0332126.t009

https://doi.org/10.1371/journal.pone.0332126.t009
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reflected a margin of USD 5,633.78. Adjusting for the deviation factor, the average margin per transaction was recalibrated 
to USD 5,984.26. This translates to an average economic loss of USD 1,143,724,016, falling within the confidence interval 
of USD 1,138,078,969 to USD 1,149,369,063 when extrapolated to the economy as a whole.

For maritime transport, comprising 15% of Polish exports by weight, the loss in revenue amounts to approximately USD 
171.5 million annually due to the relinquishment of transport remit services. Notably, the Port of Gdansk, with a 46% share 
of total Polish forwarding operations in 2021, implies lost revenue of USD 78.9 million for Polish forwarding enterprises. 
Consequently, there are tangible losses for the national budget, including approximately USD 18.1 million from VAT and 
USD 14.9 million from CIT and PIT, totaling over USD 33.6 million annually in tax losses solely from export relations. Note, 
these figures reflect only the losses resulting from forfeited margins for cargo forwarding through the Port of Gdansk.

Similarly, in the context of export operations, the precise revenue loss for subcontractors remains uncertain. Assuming 
an average margin ranging from 5% to 15% concerning total transport costs, with one-third of these costs allocated to 
transportation to a Polish port, the estimated loss for Polish enterprises not served amounts to USD 236.7 million. This 
equates to forfeited national budget revenue from VAT, CIT, and PIT standing at approximately PLN 100.8 million. Overall, 
to uphold the current transport remit practices would result in hypothetical losses for the Polish economy, totaling USD 
1.79 billion in lost revenues for transport remit services and USD 751.9 million in lost budget revenues. This comprises 
USD 410.9 million attributed to VAT and USD 339.5 million allocated to CIT and PIT, resulting in an estimated cumulative 
loss of USD 2.54 billion to the Polish economy.

4.5.  Industry-wide survey

The industry-wide survey findings from Polish TSL managers not only validated the results obtained through the quan-
titative analysis based on government data and the case research of Company X but also provided valuable qualita-
tive insights. Surprisingly, only a negligible 4% of respondents claimed to be entirely unaware of the phenomenon of 

Table 10.  Economic data for Incoterms® exports in 2019 and 2021 for Company X, USD.

Incoterms® formula 2019 2021 Difference

CFR 2,027,434,520 2,280,553,640 253,119,120

CIF 8,040,254,400 8,387,672,800 347,418,400

CIP 19,232,090,000 24,071,132,000 4,839,042,000

CPT 12,333,353,200 15,906,799,600 3,573,446,400

DAF 9,315,346 3,595,070 (−5,720,276)

DAP 44,916,236,000 61,294,532,000 16,378,296,000

DAT 843,730,400 699,799,920 (−143,930,480)

DDP 16,874,608,000 26,304,536,000 9,429,928,000

DDU 125,070,624 66,009,496 (−59,061,128)

DEQ 439,904 11,787 (−428,117)

DES 448,749 117,497 (−331,252)

DPU — 344,936,840 344,936,840

EXW 39,953,116,000 42,186,520,000 2,233,404,000

FAS 123,333,532 56,083,256 (−67,250,276)

FCA 43,923,612,000 59,061,128,000 15,137,516,000

FOB 2,171,365,000 2,928,240,800 756,875,800

(blank) 32,756,592,000 41,938,364,000 9,181,772,000

Total 223,330,999,676 285,530,032,707 62,199,033,031

C/D grouping 0.467804000 0.488036000

N = 150,119

https://doi.org/10.1371/journal.pone.0332126.t010
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relinquishing transport remit among their clients. A primary reason identified for Polish enterprises not utilizing transport 
remit services was the perceived dominance in bargaining power wielded by foreign partners, compelling compliance with 
their terms (Fig 2). Additionally, respondents highlighted several other contributing factors, including the lack of experience 
in conducting foreign commercial transactions, the intricate formalities associated with assuming transport remit responsi-
bilities, concerns about increased workload, and a tendency to adhere to past practices of avoiding transport remit. These 
insights underscore the multifaceted nature of the challenges faced by Polish enterprises in navigating foreign trade 
dynamics and underscores the need for comprehensive strategies to address these concerns.

5.  Conclusion

The examination of Polish forwarding enterprises presents a compelling narrative of both challenges and opportunities 
within the transport remit landscape. Using Company X’s operations as a case example, we uncover a notable inclination 
toward foreign partners assuming transport remit responsibilities, signaling a trend that warrants closer scrutiny and stra-
tegic intervention. Despite facing margin setbacks attributed to the COVID-19 pandemic, the imperative to grasp long-term 
trends and regional disparities looms large, underlining the strategic significance of informed decision-making to fortify 
Poland’s competitive edge in global trade. A detailed statistical analysis of Company X’s transport operations highlights 
the prevalent reliance on transport remit services, with a significant proportion of operations involving Polish partners. 
Noteworthy trends emerge in import and export transactions, with transport remit slightly more prevalent in exports. The 
dominance of specific Incoterms® formulas further underscores the complexity and nuances inherent in transport remit 
practices, with distinct preferences observed across various transaction types.

Moreover, the econometric model developed to assess the impact of transport remit practices unveils far-reaching 
implications, extending beyond individual companies to affect national budget revenues and subcontractors. The 

Fig 2.  Reasons for Polish enterprises not to utilize transport remit services to their foreign partners in 2021.

https://doi.org/10.1371/journal.pone.0332126.g002
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economic ramifications of relinquishing transport remit services, either entirely or by overly utilizing foreign partners, 
underscore the imperative for strategic alignment and proactive measures to mitigate losses and capitalize on untapped 
potential. Addressing the multifaceted challenges hindering the expansion of transport remit services among Polish 
importers and exporters necessitates a comprehensive approach. Efforts encompassing further research, face-to-face 
expert interviews, and the development of clear guidelines tailored for Polish enterprises are essential to bridge knowl-
edge gaps, streamline processes, and foster wider adoption of transport remit services in the country. Furthermore, 
initiatives aimed at enhancing education, refining formal and legal systems, and mitigating costs and risks are pivotal to 
incentivizing Polish operators and nurturing a conducive environment for growth and development in the transport remit 
market.

Company X’s proactive approach exemplifies how strategic interventions can drive meaningful change. By identify-
ing and leveraging the business benefits of managing transport responsibilities domestically, the company has begun to 
shift client behavior away from default reliance on foreign partners. This initiative sets a foundation for broader, long-term 
growth and increased competitiveness in Poland’s logistics sector. Looking ahead, while challenges remain, the potential 
for progress is substantial. With coordinated efforts from government, industry, and education providers, Polish enter-
prises can strengthen their role in global trade. Through continued innovation, strategic planning, and capacity building, 
Poland is well-positioned to unlock the full value of its transport remit capabilities and establish itself as a leading logistics 
hub in international commerce.

Author contributions

Conceptualization: Joanna Bednarz, Michael Suchanek, Ernest Czermanski.

Data curation: Joanna Bednarz, Monika Grottel, Giuseppe T. Cirella, Michael Suchanek, Aneta Oniszczuk-Jastrzabek, 
Ernest Czermanski.

Formal analysis: Joanna Bednarz, Monika Grottel, Anna Sperska, Giuseppe T. Cirella, Aneta Oniszczuk-Jastrzabek.

Funding acquisition: Joanna Bednarz, Ernest Czermanski.

Investigation: Monika Grottel, Anna Sperska, Ernest Czermanski.

Methodology: Monika Grottel, Anna Sperska, Giuseppe T. Cirella, Michael Suchanek, Aneta Oniszczuk-Jastrzabek, 
Ernest Czermanski.

Project administration: Aneta Oniszczuk-Jastrzabek, Ernest Czermanski.

Resources: Joanna Bednarz, Anna Sperska, Giuseppe T. Cirella, Michael Suchanek, Aneta Oniszczuk-Jastrzabek, 
Ernest Czermanski.

Software: Joanna Bednarz, Monika Grottel, Anna Sperska, Michael Suchanek.

Supervision: Ernest Czermanski.

Validation: Monika Grottel, Anna Sperska, Giuseppe T. Cirella, Michael Suchanek, Aneta Oniszczuk-Jastrzabek.

Visualization: Michael Suchanek, Aneta Oniszczuk-Jastrzabek, Ernest Czermanski.

Writing – original draft: Joanna Bednarz, Anna Sperska, Giuseppe T. Cirella, Michael Suchanek, Aneta Oniszczuk-
Jastrzabek, Ernest Czermanski.

Writing – review & editing: Giuseppe T. Cirella, Michael Suchanek, Aneta Oniszczuk-Jastrzabek, Ernest Czermanski.

Acknowledgments

The authors are grateful to the Faculty of Economics, University of Gdansk, for supporting this work. We are also thankful 
to several faculty members who have given us advice in piecing together the manuscript and conceptual development.



PLOS One | https://doi.org/10.1371/journal.pone.0332126  September 9, 2025 19 / 20

References
	 1.	 ICC. Incoterms 2020: ICC Rules for the Use of Domestic and International Trade Terms. Paris: International Chamber of Commerce. 2020.

	 2.	 Abideen AZ, Sorooshian S, Sundram VPK, Mohammed A. Collaborative insights on horizontal logistics to integrate supply chain planning and 
transportation logistics planning – A systematic review and thematic mapping. Journal of Open Innovation: Technology, Market, and Complexity. 
2023;9(2):100066. https://doi.org/10.1016/j.joitmc.2023.100066

	 3.	 Vogt J, Davis J. The State of Incoterm® Research. Transportation Journal. 2020;59(3):304–24. https://doi.org/10.5325/transportationj.59.3.0304

	 4.	 Davis J, Vogt J. Hidden Supply Chain Risk and Incoterms®: Analysis and Mitigation Strategies. JRFM. 2021;14(12):619. https://doi.org/10.3390/
jrfm14120619

	 5.	 Stojanović Đ, Ivetić J. Possibilities of using Incoterms clauses in a country logistics performance assessment and benchmarking. Transport Policy. 
2020;98:217–28. https://doi.org/10.1016/j.tranpol.2020.03.012

	 6.	 Yang J-H. A Study on the Reasonable Choice and Utilization of Incoterms 2020 Rules from the Perspective of Logistics and Supply Chain Manage-
ment. J Korea Trade. 2021;25(1):152–68. https://doi.org/10.35611/jkt.2021.25.1.152

	 7.	 Knap R. Warunki dostawy w eksporcie przedsiębiorstw województwa zachodniopomorskiego. Studia i prace Wydziału Nauk Ekonomicznych i 
Zarządzania. 2015;41:209–21.

	 8.	 Urbanyi-Popiołek I. Zarządzanie Gestią Transportową: Dobre Praktyki. Wrocław: Prace Naukowe Uniwersytetu Ekonomicznego We Wrocławiu; 2015.

	 9.	 Hajdukiewicz A, Pera B. Factors affecting the choice of Incoterms: The case of companies operating in Poland. IER. 2021;7(4):35–50. https://doi.
org/10.15678/ier.2021.0704.03

	10.	 Tu MTC, Giang HTT. Estimating the Impact of Trade Cost on Export: A Case Study Vietnam. The Journal of Asian Finance, Economics and Busi-
ness. 2018;5(3):43–50. https://doi.org/10.13106/JAFEB.2018.VOL5.NO3.43

	11.	 Chamsuk W. Factor Affecting to Supply Chain Risk in Thai Automotive Industry. Business Review Journal. 2018;10:123–42.

	12.	 Sawangpaew K. The study on the possibility in changing an agreement sale of goods between CIP (Incoterms® 2000) and DDP (Incoterms® 2010): 
A case study of advanced information technology. Journal of Politics, Administration and Law. 2012;4:287–340.

	13.	 ICC. Incoterms Rules History. In: International Chamber of Commerce [Internet]. 2010 [cited 9 Dec 2023]. Available: https://iccwbo.org/
business-solutions/incoterms-rules/incoterms-rules-history/

	14.	 ICC. Incoterms 2010: ICC Rules for the Use of Domestic and International Trade Terms. Paris: International Chamber of Commerce; 2010.

	15.	 Lane S. Incoterms 2010: What you really need to know?. Business Credit. 2012;114:1–2.

	16.	 Lowe D. Incoterms 2020 Vs 2010: What’s Changed? In: ICC Academy [Internet]. 5 Mar 2020 [cited 9 Dec 2023]. Available: https://icc.academy/
incoterms-2020-vs-2010-whats-changed/

	17.	 Popa LP. Development of the International Trade in Terms of Incoterms 2010 Rules. Economics and Applied Informatics. 2012;:99–106.

	18.	 Ronai B. Incoterms 2020: 7 Key Changes You Need to Know. In: Trade Finance Global [Internet]. 15 Oct 2019 [cited 9 Dec 2023]. Available: https://
www.tradefinanceglobal.com/posts/incoterms-2020-7-key-changes-you-need-to-know/

	19.	 Hien N, Laporte G, Roy J. Business Environment Factors, Incoterms Selection and Export Performance. OSCM: An Int Journal. 2014;:63–78. 
https://doi.org/10.31387/oscm040017

	20.	 Unal TD, Metin I. Do the factors affecting Incoterms® selection differ for exporters and importers? A fuzzy analytical hierarchy process (FAHP) appli-
cation. Logforum. 2021;17(2):299–309. https://doi.org/10.17270/j.log.2021.585

	21.	 Hoke E, Marada J, Heinzová R. International trade risks. MATEC Web Conf. 2019;292:01047. https://doi.org/10.1051/matecconf/201929201047

	22.	 Meral Y. Documentary Risk in International Trade. In: Dincer H, Hacioglu Ü, Yüksel S, Editors. Strategic Design and Innovative Think-
ing in Business Operations: The Role of Business Culture and Risk Management. Cham: Springer; 2018. pp. 413–431. https://doi.
org/10.1007/978-3-319-77622-4_21

	23.	 Leong YS. Relationship Between Incoterms Choices, Selection Factors and Export Performance: A Case of Manufactur-
ing Companies in Malaysia. Master Thesis, Universiti Utara Malaysia. 2014. Available: https://www.semanticscholar.org/paper/
Relationship-between-incoterms-choices%2C-selection-A-Leong/dd870826d50bf97da073b94af979b05bfd0f43e1

	24.	 Malfliet J. Incoterms 2010 and the Mode of Transport: How to Choose the Right Term. Management Challenges in the 21st Century: Transport and 
Logistics: Opportunity for Slovakia in the Era of Knowledge Economy, Proceedings. Bratislava: University Press; 2011. pp. 163–179. Available: 
http://hdl.handle.net/1854/LU-1212622

	25.	 Shangina OA. Main Factors in Choice of Delivery Terms. a Multiple Case Study of Japanese and Russian Importers in Seafood Trade with Norway. 
Master Thesis, University of Tromsø. 2007. Available: https://munin.uit.no/handle/10037/969

	26.	 Yaakub S, Szu LY, Arbak S, Halim NA. Incoterms selection factors and its effect on export performance. Journal of Advance Research in Business, 
Marketing, and Supply Chain Management. 2018;2:9–18.

	27.	 Schaefer T. Incoterms Use in Buyer-Seller Relationships: A Mixed Methods Study. Doctorate Thesis, University of Missouri. 2017. Available: https://
irl.umsl.edu/dissertation/692

	28.	 Suraraksa J, Amchang C, Sawatwong N. Decision-Making on Incoterms 2020 of Automotive Parts Manufacturers in Thailand. The Journal of Asian 
Finance, Economics and Business. 2020;7(10):461–70. https://doi.org/10.13106/JAFEB.2020.VOL7.NO10.461

https://doi.org/10.1016/j.joitmc.2023.100066
https://doi.org/10.5325/transportationj.59.3.0304
https://doi.org/10.3390/jrfm14120619
https://doi.org/10.3390/jrfm14120619
https://doi.org/10.1016/j.tranpol.2020.03.012
https://doi.org/10.35611/jkt.2021.25.1.152
https://doi.org/10.15678/ier.2021.0704.03
https://doi.org/10.15678/ier.2021.0704.03
https://doi.org/10.13106/JAFEB.2018.VOL5.NO3.43
https://iccwbo.org/business-solutions/incoterms-rules/incoterms-rules-history/
https://iccwbo.org/business-solutions/incoterms-rules/incoterms-rules-history/
https://icc.academy/incoterms-2020-vs-2010-whats-changed/
https://icc.academy/incoterms-2020-vs-2010-whats-changed/
https://www.tradefinanceglobal.com/posts/incoterms-2020-7-key-changes-you-need-to-know/
https://www.tradefinanceglobal.com/posts/incoterms-2020-7-key-changes-you-need-to-know/
https://doi.org/10.31387/oscm040017
https://doi.org/10.17270/j.log.2021.585
https://doi.org/10.1051/matecconf/201929201047
https://doi.org/10.1007/978-3-319-77622-4_21
https://doi.org/10.1007/978-3-319-77622-4_21
https://www.semanticscholar.org/paper/Relationship-between-incoterms-choices%2C-selection-A-Leong/dd870826d50bf97da073b94af979b05bfd0f43e1
https://www.semanticscholar.org/paper/Relationship-between-incoterms-choices%2C-selection-A-Leong/dd870826d50bf97da073b94af979b05bfd0f43e1
http://hdl.handle.net/1854/LU-1212622
https://munin.uit.no/handle/10037/969
https://irl.umsl.edu/dissertation/692
https://irl.umsl.edu/dissertation/692
https://doi.org/10.13106/JAFEB.2020.VOL7.NO10.461


PLOS One | https://doi.org/10.1371/journal.pone.0332126  September 9, 2025 20 / 20

	29.	 Durdağ C, Deli̇pinar GE. The Past, Today and Future of Incoterms in International Delivery: A Review on the Innovations in Logistics. Journal of 
Economics Library. 2021;7:201–7. https://doi.org/10.1453/jel.v7i4.2166

	30.	 Neider J. Transport międzynarodowy. Warsaw: PWE. 2012.

	31.	 Kotowska I, Letmański D. Rola gestii transportowej w zarządzaniu lądowo-morskim łańcuchem transportowym. Autobusy. 2017;12:1753–60.

	32.	 Stępień B. Handel zagraniczny: poradnik dla praktyków. Warsaw: PWE. 2012.

	33.	 Daudin G, Héricourt J, Patureau L. International transport costs: new findings from modeling additive costs. Journal of Economic Geography. 
2022;22(5):989–1044. https://doi.org/10.1093/jeg/lbac007

	34.	 del Rosal I. Delivery terms in international trade: some evidence for Spain. Applied Economics Letters. 2013;20(6):606–10. https://doi.org/10.1080/
13504851.2012.725924

	35.	 Luo T, Chang D, Xu Z. Forwarder’s empty container ordering and coordination considering option trading in the container transportation service 
chain. Computers & Industrial Engineering. 2021;156:107251. https://doi.org/10.1016/j.cie.2021.107251

	36.	 Wong WF. The Round Trip Effect: Endogenous Transport Costs and International Trade. American Economic Journal: Applied Economics. 
2022;14(4):127–66. https://doi.org/10.1257/app.20190721

	37.	 Enterprise Europe Network. Transport, ubezpieczenia i spedycja w handlu międzynarodowym: poradnik dla przedsiębiorców. Warsaw: Enterprise 
Europe Network. 2011.

	38.	 Bednarz J, Pangsy-Kania S, Treder H. Ekspansja zagraniczna przedsiębiorstw w warunkach konkurencji międzynarodowej. Gdansk: Wydawnictwo 
Uniwersytetu Gdańskiego. 2020.

	39.	 Cirella GT. Human Settlements. Springer Singapore. 2022. https://doi.org/10.1007/978-981-16-4031-5

	40.	 Bergami R. The Link Between Incoterms 2000 and Letter of Credit Documentation Requirement and Payment Risk. JBSGE. 2006;1(4). https://doi.
org/10.15209/jbsge.v1i4.91

	41.	 Dinçer H, Karakuş H. Evaluating Significant Risks in International Trade of E7 Economies with AHP Methodology. Research Anthology on Macro-
economics and the Achievement of Global Stability. IGI Global; 2023. pp. 320–333. doi:10.4018/978-1-6684-7460-0.ch018

	42.	 Petrusheva N. Management of financial risks in international trade financing. EMC Review. 2016;11(1). https://doi.org/10.7251/emc16081p

	43.	 Kramarz F, Martin J, Mejean I. Volatility in the small and in the large: The lack of diversification in international trade. Journal of International Eco-
nomics. 2020;122:103276. https://doi.org/10.1016/j.jinteco.2019.103276

	44.	 Fang F, Mei Z. Risk Analysis and Countermeasures for International Trade Under the Economic Downturn Pressure. 5th International Con-
ference on Social Science, Education and Humanities Research. Dordrecht: Atlantis Press; 2016. pp. 1235–1239. https://doi.org/10.2991/
ssehr-16.2016.261

	45.	 Revindo M. Types and Severities of Export Barriers: Evidence from Indonesian SMEs. Economics and Finance in Indonesia. 2017;63. https://doi.
org/10.47291/efi.v63i2.573

	46.	 Bai J, Liu J. The Impact of Intranational Trade Barriers on Exports: Evidence from a Nationwide VAT Rebate Reform in China. National Bureau of 
Economic Research; 2019. doi:10.3386/w26581

	47.	 Daly M. The New Stone Soup. San Francisco: FRBSF Economic Letter; 2020. Available: https://www.frbsf.org/economic-research/wp-content/
uploads/sites/4/el2020-04.pdf

	48.	 Sharma RR. Does the vat tax exports?. Economic Inquiry. 2019;58(1):225–40. https://doi.org/10.1111/ecin.12830

	49.	 Gawlikowska-Hueckel K, Umiński S. Analiza Handlu Zagranicznego Polski W Świetle Najnowszych Koncepcji Teoretycznych. Warsaw: Wydawnic-
two Naukowe Scholar; 2016.

	50.	 Bąk M. Marketing eksportowy: poradnik dla małych i średnich przedsiębiorców. Warsaw: Polska Agencja Rozwoju Przedsiębiorczości. 2014.

	51.	 Galik A, Bąk M, Bałandynowicz-Panfil K, Cirella GT. Evaluating Labour Market Flexibility Using the TOPSIS Method: Sustainable Industrial Rela-
tions. Sustainability. 2022;14(1):526. https://doi.org/10.3390/su14010526

	52.	 Grottel M. Program AEO Z Perspektywy Polskich Przedsiębiorstw. In: Grynia A, Editor. Globalizacja, Integracja, Konkurencyjność: współczesne 
dylematy. Wilno: Uniwersytet W Białymstoku. 2020.

	53.	 Jażdżewska-Gutta M, Grottel M, Wach D. AEO certification – necessity or privilege for supply chain participants. SCM. 2020;25(6):679–91. https://
doi.org/10.1108/scm-07-2019-0253

	54.	 Gazeta Prawna. 27 Ranking Firm TSL. Gazeta Prawna. 2022;122: D1–D23.

	55.	 Statistics Poland. Gross Domestic Product in the Fourth Quarter of 2021. Preliminary Estimate. In: stat.gov.pl [Internet]. 2021 [cited 23 Apr 2025]. 
Available: https://stat.gov.pl/en/topics/national-accounts/quarterly-national-accounts/gross-domestic-product-in-the-fourth-quarter-of-2021-pre-
liminary-estimate,2,77.html

	56.	 Statistics Poland. Statistical Yearbook of the Republic of Poland 2021. In: stat.gov.pl [Internet]. 2021 [cited 23 Apr 2025]. Available: https://stat.gov.
pl/en/topics/statistical-yearbooks/statistical-yearbooks/statistical-yearbook-of-the-republic-of-poland-2021,2,23.html

	57.	 Polish Economic Institute. Logistyka W Gospodarce Polski: Wpływ Sektora TSL Na PKB I Rynek Pracy. In: Polish Economic Institute [Internet]. 
2023 [cited 23 Apr 2025]. Available: https://pie.net.pl

https://doi.org/10.1453/jel.v7i4.2166
https://doi.org/10.1093/jeg/lbac007
https://doi.org/10.1080/13504851.2012.725924
https://doi.org/10.1080/13504851.2012.725924
https://doi.org/10.1016/j.cie.2021.107251
https://doi.org/10.1257/app.20190721
https://doi.org/10.1007/978-981-16-4031-5
https://doi.org/10.15209/jbsge.v1i4.91
https://doi.org/10.15209/jbsge.v1i4.91
doi:10.4018/978-1-6684-7460-0.ch018
https://doi.org/10.7251/emc16081p
https://doi.org/10.1016/j.jinteco.2019.103276
https://doi.org/10.2991/ssehr-16.2016.261
https://doi.org/10.2991/ssehr-16.2016.261
https://doi.org/10.47291/efi.v63i2.573
https://doi.org/10.47291/efi.v63i2.573
doi:10.3386/w26581
https://www.frbsf.org/economic-research/wp-content/uploads/sites/4/el2020-04.pdf
https://www.frbsf.org/economic-research/wp-content/uploads/sites/4/el2020-04.pdf
https://doi.org/10.1111/ecin.12830
https://doi.org/10.3390/su14010526
https://doi.org/10.1108/scm-07-2019-0253
https://doi.org/10.1108/scm-07-2019-0253
https://stat.gov.pl/en/topics/national-accounts/quarterly-national-accounts/gross-domestic-product-in-the-fourth-quarter-of-2021-preliminary-estimate,2,77.html
https://stat.gov.pl/en/topics/national-accounts/quarterly-national-accounts/gross-domestic-product-in-the-fourth-quarter-of-2021-preliminary-estimate,2,77.html
https://stat.gov.pl/en/topics/statistical-yearbooks/statistical-yearbooks/statistical-yearbook-of-the-republic-of-poland-2021,2,23.html
https://stat.gov.pl/en/topics/statistical-yearbooks/statistical-yearbooks/statistical-yearbook-of-the-republic-of-poland-2021,2,23.html
https://pie.net.pl

