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ABSTRACT:

International trade processes remain largely manual and paper-based, leading to delays and ad-
ditional costs for trading parties. The impact is pronounced in the complex ecosystem of trade
finance, where the delivery of a single shipment involves multiple participants and entries. This
case study examines the digitalization of the letter of credit process from the perspective of an
exporting company, focusing on the impact on business efficiency. The study aims to identify
potential solutions, the financial and operational impacts, and key obstacles. The primary data
for the study consists of semi-structured interviews with representatives of the case company,
banks, and freight forwarders. Secondary data includes the case company's system data and
process observations. The data is analyzed using thematic and quantitative text analysis meth-
ods. Furthermore, the study utilizes scenario analysis based on Monte Carlo simulations to
model the effects of electronic documents on the cost structure of the letter of credit process.

The results show that attitudes toward digitalization vary among stakeholders. According to re-
gression analysis, positive sentiment among banks is strongly associated with discourse on digi-
tal adoption. The most promising solution for an exporting company is the adoption of electronic
documents, and specifically the electronic bill of lading. These solutions eliminate the delays and
additional work caused by physical documents, supporting the smooth flow of information be-
tween parties. Scenario analysis indicates that as the letter of credit process accelerates, the key
benefit for the exporting company is realized through the earlier collection of accounts receiva-
ble. Moreover, internal and external integrations within the organization play a key role in ena-
bling the adoption of various digital solutions and their seamless operation. Integrations foster
system interoperability, information exchange between stakeholders, reduce duplication of
work, and lay the foundation for broader automation. In the long term, automation and artificial
intelligence will enhance operational efficiency in support processes, but their systematic utili-
zation requires data standardization and technological maturity. The study shows that creating
broad value in the trade finance ecosystem requires a common legal framework that enables
data transfer, the harmonization of business data standards, and the commitment of the entire
supply chain to digitalization.

KEYWORDS: letter of credit, trade finance, digitalization, electronic documentation, integra-
tion, operational efficiency, cash flow
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TIVISTELMA:

Kansainvaliset kauppaprosessit toimivat edelleen suurelta osin manuaalisesti ja paperipohjai-
sesti, mika aiheuttaa viiveita ja lisdkustannuksia kaupankaynnin osapuolille. Vaikutus on koros-
tunut kaupan rahoituksen monimutkaisessa ekosysteemissd, jossa yksittdisen hyédykkeen toi-
mitukseen liittyy useita eri toimijoita ja kirjauksia. Tdma tapaustutkimus tarkastelee remburssi-
prosessin digitalisaatiota viejayrityksen ndakdkulmasta keskittyen liiketoiminnan tehokkuuteen
kohdistuviin vaikutuksiin. Tutkimuksen tavoitteena on tunnistaa potentiaaliset ratkaisut, talou-
delliset ja operatiiviset vaikutukset, seka keskeiset esteet. Tutkimuksen ensisijaisena aineistona
ovat puolistrukturoidut haastattelut tapausyrityksen, pankkien ja huolitsijoiden edustajien
kanssa. Toissijaisena aineistona hyddynnetdan tapausyrityksen jarjestelmadataa ja havainnoin-
tia remburssiprosessin kulusta. Aineisto analysoidaan temaattisen ja kvantitatiivisen teksti-
analyysin keinoin. Lisaksi tutkimuksessa hyddynnetdaan Monte Carlo -simulointeihin pohjautu-
vaa skenaarioanalyysid, jonka avulla mallinnetaan sahkoisten asiakirjojen vaikutuksia remburs-
siprosessin kustannusrakenteeseen.

Tulokset osoittavat, ettd suhtautuminen digitalisaatioon vaihtelee sidosryhmittdin. Regressio-
analyysin mukaan pankkien positiivinen sentimentti on vahvasti yhteydessa digitalisaation
omaksumiseen liittyvaan diskurssiin. Viejayritykselle lupaavin ratkaisu on sdhkdisten asiakirjo-
jen, ja erityisesti sahkoisen konossementin kayttoonotto. Ratkaisut poistavat fyysisten asiakirjo-
jen aiheuttamat viiveet ja ylimaaraisen tyon seka tukevat osapuolten valista sujuvaa tiedonkul-
kua. Skenaarioanalyysi osoittaa, ettd remburssiprosessin nopeutuessa keskeisin hyoty viejayri-
tykselle realisoituu myyntisaatavien aikaisemman kotiuttamisen seurauksena. Lisdksi organisaa-
tion sisdiset ja ulkoiset integraatiot ovat avainasemassa mahdollistaessaan useiden digitaalisten
ratkaisujen kdyttéonoton ja sujuvan toiminnan. Integraatiot edistdvat jarjestelmien yhteensopi-
vuutta, sidosryhmien vilistd tiedonvaihtoa, viahentavat paallekkaista tyota ja luovat perustan
automaation laajemmalle hyodyntamiselle. Pitkalla aikavalilla automaatio ja tekoaly lisdavat tu-
kiprosessien operatiivista tehokkuutta, mutta niiden systemaattinen hyédyntaminen edellyttaa
datan standardointia ja teknologioiden kypsymista. Tutkimus osoittaa, etta laajan arvon luomi-
nen kaupan rahoituksen ekosysteemissa vaatii datansiirron mahdollistavan yhteisen oikeudelli-
sen kehyksen, yhtendiset liiketoimintadatan standardit seka koko toimitusketjun sitoutumisen
digitalisaatioon.

AVAINSANAT: remburssi, kaupan rahoitus, digitalisaatio, sdahkoiset asiakirjat, integraatio,
operatiivinen tehokkuus, kassavirta



Contents

1

Introduction
1.1 Background and Motivation
1.2 Purpose of the Study

Theoretical Framework
2.1 Structure of Trade Finance
2.2 Theory of Trade Finance
2.2.1 Transaction Cost Theory
2.2.2 Information Asymmetry
2.2.3 Technology Diffusion
2.3 Foundations for Digital Trade Finance
2.3.1 Digital Trust

2.3.2 Key Enabling Technologies and Specific Solutions

Literature Review
3.1 Technological Drivers of Digitalization

3.2 Digital Implementations in the L/C Process
Data

Methodology
5.1 Research Philosophy and Design
5.2 Data Analysis
5.3 Reliability and Validity

Results
6.1 Quantitative Text Analysis
6.1.1 Thematic Frequencies and Correlations
6.1.2 Sentiment in Digitalization
6.1.3 Explaining Adoption through Sentiment
6.2 Thematic Analysis
6.2.1 Existing Challenges

6.2.2 Prerequisites for Digitalization

11

14
14
19
20
21
22
24
25
26

31
32
36

45

50
50
52
58

59
59
59
64
69
72
72
77



6.2.3 Factors Promoting Adoption
6.2.4 Technologies and Solutions
6.2.5 Impacts on Business Performance and Scenario Analysis

6.2.6 Barriers to Implementation

7  Discussion
7.1 Interplay of Inefficiencies
7.2 Collective Value and Diverging Priorities
7.3 Incentives through Financial Impacts
7.4  Adoption Dynamics

7.5 Theoretical Contributions

8 Conclusion
8.1 Managerial Implications

8.2 Limitations and Future Research Directions
References

Appendices
Appendix 1. Interview Questions for Trade Finance
Appendix 2. Interview Questions for Export Documentation
Appendix 3. Interview Questions for Treasury
Appendix 4. Interview Questions for Forwarders

Appendix 5. Interview Questions for Banks

81
83
89
94

96
97
98
100
102
103

105
106
108

109

119
119
120
121
122
123



Figures

Figure 1. Confirmed L/C process.

Figure 2. Distribution of risk by transaction type.

Figure 3. Technology diffusion over time.

Figure 4. Estimate of blockchain value-add for firms.

Figure 5. A discourse analysis of technologies.

Figure 6. Adoption level of eB/L by industry.

Figure 7. Interaction of smart contracts in the blockchain L/C.

Figure 8. Digital trade finance solutions applied in banking.

Figure 9. Most frequent positive and negative words based on the NRC.

Figure 10. Most polarizing words by average sentiment based on the NRC.

Figure 11. Stakeholder sentiment toward digitalization based on TB and NRC.

Figure 12. ROC curves and AUC scores for the logit models.

Tables

Table 1.
Table 2.
Table 3.
Table 4.
Table 5.
Table 6.
Table 7.
Table 8.
Table 9.

Layers of enabling technologies.

Categories of specific solutions.

Synthesis of prior literature.

Interviewees of the study.

Summary of variables used in the analysis.
Summary statistics.

Frequency of main themes and topics.

Most frequently cited topics by stakeholders.

Pearson correlation matrix of topics.

Table 10. Spearman correlation matrix of topics.

Table 11. Average sentiment ranking of Benefits and Challenges.

Table 12. Average sentiment scores for Technologies.

Table 13. Logistic regression results across three model specifications.

Table 14. Main L/C process challenges within the case company.

Table 15. Scenario analysis of electronic document presentation cost savings.

15
16
23
34
35
37
40
42
64
65
66
72

26
28
44
47
48
49
60
61
62
63
67
68
70
76
92



Abbreviations

ADE Automated Document Examination

Al Artificial Intelligence

API Application Programming Interface

B/L Bill of Lading

CIA Cash-in-Advance

DC Documentary Collection

DID Decentralized Identifier

DLT Distributed Ledger Technology

eB/L Electronic Bill of Lading

eDocs Electronic Documentation

eFTI Electronic Freight Transport Information

ETR Electronic Transferable Record

eUCP Electronic Uniform Customs and Practice for Documentary Credits
FinTech Financial Technology

ICC International Chamber of Commerce

loT Internet of Things

KYC Know-Your-Customer

L/C Letter of Credit

MLETR Model Law on Electronic Transferable Records
OA Open Account

OCR Optical Character Recognition

RPA Robotic Process Automation

SME Small and Medium-Sized Enterprises

TCT Transaction Cost Theory

ucp Uniform Customs and Practice for Documentary Credits
VC Verifiable Credential

VLEI Verifiable Legal Entity Identifier



1 Introduction

International trade accounts for a significant share of global gross domestic product and
acts as a key indicator of economic performance. However, global trade contains inher-
ently risky features related to the divergent objectives of importers and exporters. Trade
finance aims to reconcile these interests, supporting 80-90% of world trade, according
to WTO estimates (Hallaert, 2011). Despite the increased share of intra-firm transactions
reducing this figure to some extent, trade finance remains a crucial component of global

trade in today’s markets.

The recent geopolitical tensions and financial stress have increased economic uncer-
tainty, transaction costs, and limited access in trade finance (Demir & Javorcik, 2020).
The Covid-19 pandemic further exposed structural issues by disrupting supply chains,
reducing the availability of foreign trade instruments, and highlighting the vulnerability
of paper-based instruments such as letters of credit (L/Cs) (Auboin, 2021). Traditional
practices embedded in the instruments constitute significant inefficiencies, increasing
the resources committed to a company's trade finance. From the exporter's perspective,

the existing L/C process is intensive and slow, complicating effective cash management.

Digitalization has long been a priority in trade finance, yet little progress has been made
due to technological limitations, lack of expertise, and insufficient legal frameworks and
standardization. However, rapid technological advances combined with the recent dis-
ruptions have made digitalization more relevant than ever. Beyond providing companies
with efficiency and improved working capital management, the shift to digital tools fos-
ters transparency and compliance across supply chains, thus supporting corporate gov-

ernance and sustainability objectives (Kim et al., 2022).



1.1 Background and Motivation

Trade finance comprises the instruments and financial services that facilitate and secure
the global flow of commodities. As previously discussed, it plays an indispensable role as
an enabler of global trade. Documentary trade, such as L/Cs, relies heavily on paper-
based documentation and manual processes. It is evident that as trade volumes grow
and supply chains become more complex, documentary-based trade finance will increas-

ingly face constraints and delays that hamper the existing processes.

The typical challenges of bank-intermediated traditional trade finance arise particularly
from inefficient processes. Manual and paper-based practices increase cost intensity by
extending lead times and binding labor (ICC, 2020). Moreover, such processes increase
risks, as the supply chain is not integrated or transparent, which exposes it to potential
fraud. Another key challenge is information asymmetry, which causes financial friction
and increases costs due to the trade finance premium driven by bank screening
measures (Ahn, 2011). Other relevant challenges are related to the exposure to external
value chain disruptions and the difficulty for small and medium-sized enterprises to par-

ticipate in trade finance (ICC, 2020).

In response, several companies, financial institutions, and working groups have made
efforts to promote a digital environment. The idea of paperless trade has been around
for a long time, but it appears that recent events, innovations, and initiatives have
brought the industry to the forefront of emerging opportunities. However, the end-to-
end digitalization will require a considerable amount of standardization, resources, and

commitment from various stakeholders (McKinsey & Company, 2021).

The case company for this commissioned thesis is a global manufacturer and exporter of
industrial and technological products. The company's business is based on complex and
valuable supply chains, where trade finance is an enabling component. The global di-
mension of operations underlines the need to manage trade fluidity and efficiency. Go-

ing forward, digitalization is a key consideration for a company whose activities and
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operating environment rely heavily on efficient financing solutions. Hence, it is logical to
examine the L/C process optimization from a digitalization perspective, particularly given

the existing trade finance framework.

As stated, creating value broadly through digital tools in the trade finance ecosystem
requires the commitment of most stakeholders. Consequently, the pursuit of holistic
transition remains a relatively theoretical and unattainable objective from an individual
company's perspective. However, it is significant to consider how and to what extent an
individual company can contribute to digitalization incrementally, focusing on the impli-
cations of modernizing a given instrument or process. This approach and early adoption
efforts will not only prepare the company for future opportunities but could yield direct

operational gains in the present business environment.

Despite the recent advances in trade finance digitalization, there remain considerable
research gaps in the body of literature. Most existing studies tend to focus on the phe-
nomenon at the ecosystem level. Hence, the implications for an individual company are
limited. Furthermore, the previous literature discusses individual technologies and dis-
crete digital platforms, excluding most of the potential synergies and practical implica-
tions from the analysis. As such, there is a need for research that draws together key
solutions, compares their feasibility and implications, and offers concrete insights into

leveraging digitalization in export trade finance.

To address the research gap, practical guidelines are required to complement the exist-
ing theory and to evaluate the feasibility of digital tools at the company level. This study
focuses on the L/C process due to its central role in global commerce. Moreover, the
process involves multiple stages, stakeholders, and traditional practices, making it an
ideal subject for examination in the context of digitalization. Dismantling the process into
its subcomponents allows the identification of where digitalization can yield efficiency

gains and how they are reflected in the exporter's operational activities.
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1.2 Purpose of the Study

This study aims to investigate how the L/C process digitalization affects the business per-
formance of the case company. The focus is on assessing the magnitude and the mech-
anisms by which digitalization affects process efficiency. This study recognizes the pre-
requisites and challenges of end-to-end digitalization, which is why partial process digi-
talization is a key consideration. By assessing the existing process, potential digital solu-
tions, and the feasibility of implementation, the study seeks to provide insights that sup-
port managerial decision-making. In doing so, the study establishes both a company-

specific perspective and a wider understanding of the transition towards digitalization.

Evaluating the current state of the case company’s L/C process is essential for identifying
opportunities for improvement. Typically, the process is cumbersome and can result in
inefficiencies for a variety of reasons. First, the process involves multiple parties and in-
terfaces, which often impede the seamless information flow. Second, the process is par-
tially manual and paper-based, which prevents the seamless information flow between
parties. Thirdly, reviewing terms and documentation is time-consuming, both for the
counterparties and for the banks intermediating the transaction. Together, these factors
contribute to additional costs and information asymmetry. An analysis of the current
state will indicate which process components are acting as bottlenecks or are the most
cost intensive. ldentifying the challenges is key to the efficient allocation of resources.

Hence, the first research question of the study is:

RQ 1: What are the most prominent inefficiencies in the L/C process?

After identifying the key constraints, the available technologies and solutions are ana-
lyzed in terms of feasibility and potential. This assessment is based on interviews with
trade finance professionals and previous literature. The focus is on discovering both en-
abling technologies and more concrete, ready-to-implement solutions that can facilitate

digitalization in practice. Accordingly, the second research question is:
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RQ 2: What are the most potential digital solutions to address the identified process

inefficiencies?

Since the L/C process digitalization is explored from a company perspective, it is crucial
to consider how the implementation of digital tools can enhance overall business per-
formance. In this study, business performance is reflected through operational efficiency
and cash flow improvements. The analysis therefore focuses on inputs such as costs and
labor, and outputs such as process speed and liquidity effects. Given this background,

the third research question is:

RQ 3: To what extent and through which mechanisms can the L/C process digitalization

affect business performance?

Besides exploring the feasibility of available digital solutions, this study looks at the bar-
riers to the L/C digitalization. It is widely recognized that trade finance encounters vari-
ous constraints to process and instrument innovation. Some of the challenges are based
on established policies and some are due to external factors such as jurisdiction or tech-
nology scalability (ICC, 2024). Thus, this study attempts to identify the main challenges
facing the exporting company in the digital transition and whether the company can con-

tribute to alleviating them. This is addressed through the following research question:

RQ 4: What are the main obstacles and limitations to digitalization?

Through the research questions, this study aims to provide insights into the digitalization
of corporate trade finance. Although the topic is highly relevant for global commerce,
relatively little research is available on the subject due to insufficient data and initiatives.
So far, progress has been largely driven by banks and financial technology providers
through their investments and innovation in digital trade finance, while businesses have
tended to lag (Deutsche Bank, 2024). A key explanation for this lies in uncertainty and

the limited scope of existing solutions, which have constrained the adoption.
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To conclude, this study aims to capture the key factors that increase costs and disrupt
corporate trade finance. Concurrently, the study seeks to understand how, and which
digital solutions can enhance a company’s operational efficiency. By addressing the ex-
isting research gap, this study aims to provide an overview of the L/C process digitaliza-
tion and further analyze the achievable benefits. Moreover, this study aspires to produce
practical recommendations for the case company. By identifying key technologies that
drive cost-effectiveness and compliance, the findings can aid firms in innovating and de-

ploying digital solutions to support their trade finance functions.

This study consists of eight main chapters. The introduction is followed by a theoretical
framework that discusses the role, structure, and theory of trade finance. The literature
review in chapter three complements the theoretical framework and identifies the re-
search gap. The subsequent data section describes the research data, which consists of
twelve semi-structured interviews. Chapter five outlines the methodology, covering the
research design, the mixed-methods approach, and the reliability and validity of this
study. Chapter six presents the results of the study, and the discussion in chapter seven
interprets the key findings in relation to previous literature. Finally, the conclusion sum-

marizes the key findings, managerial implications, and opportunities for further research.
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2 Theoretical Framework

This theoretical framework outlines the fundamental characteristics, structure, and un-
derpinning theories of trade finance. It discusses trade finance's function as an enabler
of global trade. The focus of the review is on key theories that underpin trade finance
concepts and trade-offs. Moreover, the section aims to reflect on the objectives and

challenges of trade finance, which this study seeks to address through digitalization.

2.1 Structure of Trade Finance

International trade refers to the exchange of goods or services across borders. As sug-
gested by the model of comparative advantage, it is a key driver of global economic
growth. However, it involves risks and costs arising from the risk allocation dilemma
(Schmidt-Eisenlohr, 2013). Exporters face the possibility of non-payment, while import-
ers must account for delivery disruptions. These concerns mainly arise from information
asymmetry, currency risk, country risk, and transport risk. Exchanging parties must ne-
gotiate the trade-off between financing costs and contractual environments to effec-
tively finance trade through available payment contracts. For exporters, the time gap
from production to payment creates working capital challenges, making trade finance

crucial to secure liquidity and counterparty commitment (Hoefele et al., 2013).

The trade finance market can be divided into bank-intermediated and interfirm trade
credit markets (ADB, 2019). Bank-intermediated trade finance refers to commerce in
which banks facilitate the transaction. Conversely, in trade credit transactions, exporters
and importers extend credit to each other, with payments being made either in advance
or after delivery of the goods. The trading participants are free to negotiate payment
terms that subsequently affect how the risk is allocated between them. In international
trade, this trade-off is crucial as beyond company attributes, the differing financial and
legal environments have a significant impact on the payment contract choice and the

implications of the underlying trade (Hoefele et al., 2013).
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Trade finance payment methods can be classified into four categories. Trade credit trans-
actions include open account (OA) and cash-in-advance (CIA), while bank-intermediated
trade finance includes letter of credit (L/C) and documentary collection (DC) (Niepmann
& Schmidt-Eisenlohr, 2017). L/C is the most standardized form of bank-intermediated
trade finance (ADB, 2019; Garralda & Vasishtha, 2019). L/C is based on the issuing bank
guaranteeing an agreed payment to the exporter upon delivery of the goods. The parties
negotiate the terms and content, whereupon the importer initiates the process by re-
questing its bank to issue the L/C (Niepmann & Schmidt-Eisenlohr, 2017). The issuing
bank sends the L/C to the confirming bank, who advises it to the exporter. Once the
goods are shipped, the exporter presents the required documents to its bank, which for-
wards them to the issuing bank for examination. Provided the documents are compliant,
the issuing bank hands them over to the importer and makes payment to the exporter,

allowing the importer to claim the ownership of the goods against the documentation.

Sign sales agreement
Seller Buyer
(exporter, LC beneficiary) (importer, LC applicant)

Ships goods

Releases

0 goods after
receipt of

payment

Confirms LC
& advises its
receipt

Presents

shipping @
documents

Document
checking &
payment

Requests to
issue LC

A

[}

1

1
Checks & !
releases é Payment (Gl
shipping N
documents

Issues LC

LT Confirming Bank
[ BANK

@

Reimbursement

Figure 1. Confirmed L/C process (ADB, 2019).

However, should the supplier consider the risk of non-payment, it can request its bank
to confirm the L/C. Under this arrangement, the confirming bank guarantees payment

to the supplier if the issuing bank defaults (Ahn, 2011). Confirming the L/C reduces the
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risk for the supplier, although it increases costs (Niepmann & Schmidt-Eisenlohr, 2017).
Typically, confirmation is considered when the issuing bank's credit rating is not high or
the country's political or economic environment is unstable. Although an unconfirmed

L/C is a secure instrument, external factors can jeopardize the payment.

Due to the asymmetry of the screening tests banks perform, L/Cs are exclusively em-
ployed in global commerce (Ahn, 2011). Moreover, L/Cs are predominantly used in large
transactions, where their capacity to mitigate payment risk justifies the relatively high
fixed costs associated with their use (Niepmann & Eisenlohr, 2017). L/C balances the
transaction risk between partners, while OA and CIA tilt the risk distribution towards the
other party. The selection of the payment contract is influenced by the degree to which
the contract can be enforced effectively in the buyer's country (Niepmann & Schmidt-
Eisenlohr, 2017). L/Cs are typically employed in countries where contract enforcement
is moderate given the country's legal system and economic environment. When contract
enforcement in the destination country is strong and the perceived overall risk is low,

L/Cs create unnecessary costs where the exporter could bear the risk.

High risk for exporter
Documentary Unconfirmed Confirmed Cashi

High risk for importer

Figure 2. Distribution of risk by transaction type (ADB, 2019).

Typical problem in the trade finance market is the under-supply of solutions, especially
in the lower market segment (Auboin & DiCaprio, 2017). Small and medium-sized enter-
prises (SMEs) have difficulty accessing trade finance due to a mismatch between market
supply and demand. SMEs experience an undersupply specifically due to banks' costly
interest rates and screening (Stiglitz & Weiss, 1981). The issue is more pronounced in

emerging markets with scarce liquidity. Kim et al. (2021) argue that under traditional
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banking arrangements, SMEs are often required to provide additional collateral to access
trade finance. They find that SMEs face up to 40% of trade finance rejections. This re-
flects the need to modernize trade finance processes to create a more efficient and sym-
metric market. Today, it is very challenging for liquidity-constrained firms to benefit from

the synergies of global supply chains (Auboin & DiCaprio, 2017).

The trade finance participants can be divided into providers and users. Since these par-
ties tend to have different objectives, trade-offs are negotiated to determine the optimal
payment contract (Malaket, 2014). To improve liquidity, the exporter prefers to receive
payment promptly, while the importer prefers to delay its obligation. The providers fa-
cilitate international trade by providing credit and reducing risks. Beyond facilitating
trade, the primary objective of banks is to generate returns from their lending activities
and related services. Ahn (2011) suggests that banks perform costly screening tests to
assess counterparty default risk. In the presence of asymmetric information, screening
introduces a trade finance premium, which makes foreign trade relatively costly. The
main challenges for global banks in extending credit and serving trade finance needs
relate to anti-money laundering (AML) and know-your-customer (KYC) due diligence re-
quirements (Kim et al., 2022; ICC, 2017). Strict regulation increases the intensity and

complexity of screening activities, leading to higher transaction costs (Kim et al., 2022).

The ecosystem also involves middlemen such as freight forwarders and insurance com-
panies (Bhogal & Trivedi, 2019). A forwarder is a logistics operator who is responsible for
organizing the transportation of goods. Furthermore, a domestic firm's export business
can be assisted by an export credit agency (ECA), which is a government-backed financial
institution providing a wide range of financial and insurance solutions to support export
operations (Malaket, 2014). Beyond the actual participants, trade finance relies on reg-
ulatory bodies and working groups that define the guidelines and standards. Moreover,
the ecosystem encompasses a wide range of other players, including logistics providers,

customs, and government agents (ICC, 2024).
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Furthermore, trade finance revolves around documentation (Deutsche Bank, 2024).
Documentation enables the flow of foreign trade by defining and securing the juridical
positions of the parties involved. Some documents guarantee payment or contractual
obligations, while others specify delivery terms or verify the delivery of goods. In an L/C
transaction, the payment obligation is based exclusively on the L/C conditions, irrespec-
tive of the underlying sales contract (Crozet et al., 2022). In practice, the bank is obligated
to pay once the presented documents comply with the L/C conditions and has no duty

to examine the goods or contractual arrangements.

The documentation can be classified into four categories: commercial, transport, regu-
latory, and financial process documentation (ICC, 2024; UNECE, 2019). The standard doc-
uments are the invoice, transport document, packing list, insurance certificate, and cer-
tificate of origin. Traditionally, various documents are presented in original, paper form
(Barnes & Byrne, 2001). This is due to entrenched practices, slowly evolving regulation,
and the difficulty of ensuring interoperability of global interfaces (ICC, 2024). Paper-
based processes are slow, costly, and prone to errors (Deutsche Bank, 2024). The Covid-
19 pandemic reflected the issues of existing procedures by disrupting the transfer of
documents (Auboin, 2021). However, ICC (2024) notes that many key trade documents
already have electronic versions available or under development, but widespread adop-

tion requires progress in interoperability, regulation, and industry engagement.

Finally, trade finance operates under legal frameworks and international rules ensuring
legal certainty and cross-jurisdictional interoperability. The ICC's Uniform Customs and
Practice for Documentary Credits (UCP) governs the global use of L/Cs, applying when-
ever explicitly incorporated into the credit. In recent years, legislation has become in-
creasingly important in enabling electronic documentation. The UNCITRAL Model Law
on Electronic Transferable Records (MLETR) provides the legal basis for using electronic
transferable records (ETRs) in domestic and cross-border trade (UNCITRAL, 2018). ETRs
are digital equivalents of transferable documents such as bills of lading (B/Ls) and prom-

issory notes. Similarly, the European Union's electronic freight transport information
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(eFTl) regulation harmonizes the management of electronic transport information in
member states, aiming to strengthen interoperability digital commerce (European Par-
liament & Council, 2020). Moreover, the ICC has published an electronic version of the

UCP (eUCP), to adapt the rules to digital trade (ICC, 2023c).

Over the past decades, financial sector reforms have indirectly influenced the availability
of trade finance. The Basel Il framework, introduced in response to the 2008 financial
crisis, established stricter capital and liquidity requirements to strengthen risk manage-
ment, regulatory coherence, and financial stability (Auboin & Blengini, 2014). Given the
sensitivity of trade finance to financial fluctuations, these reforms were beneficial in en-
hancing stability and risk management (Kim et al., 2021). However, Auboin and Blengini
(2014) suggest that the reformed leverage ratio may have reduced the availability of
trade finance. The leverage ratio does not reflect the risk weighting of the loans but re-
quires banks to hold a certain amount of assets relative to total assets, which could limit

the incentive for banks to utilize L/C financing.

2.2 Theory of Trade Finance

This section discusses the key theories that underlie the fundamental nature of trade
finance. The section addresses topics including the incurrence and allocation of costs
relative to risk, the unequal distribution of information, and the diffusion of technologi-
cal innovation across the market. Together, these themes seek to identify the factors that
drive trade-offs and the application of L/Cs in trade finance. Ultimately, the given theo-
ries provide a foundation for this thesis to analyze the potential of digital technologies

within the L/C process framework.
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2.2.1 Transaction Cost Theory

Trade finance premium largely consists of perceived risks and transaction costs (Ahn,
2011). Transaction cost theory (TCT) predicts that organizations select governance struc-
tures to maximize transaction performance and minimize costs (Cuypers et al., 2021).
TCT implies that transactions always incur costs. In this study, the theory helps to con-
ceptualize the cost structure of the L/C process. TCT is grounded in bounded rationality
and opportunism, implying that firms face limited information and actors pursuing self-
interest (Cuypers et al., 2021). The theory suggests that transactions are organized pri-
marily based on asset specificity, frequency, and uncertainty. Asset specificity states that
the more specifically the resources are designed for a particular transaction, the more
problematic their use in a different context will be. Frequency refers to the recurrence
of a transaction. Frequently repeated transactions result in higher costs, and vice versa.

Uncertainty refers to a lack of trust between the parties, which increases expenses.

The above factors indicate the governance mechanisms to which transactions are allo-
cated. Governance mechanisms are how firms manage their transactions. According to
Williamson’s (1979) TCT framework, there are three governance mechanisms: markets,
hierarchies, and hybrids. Market governance is the main mechanism for non-specific
transactions in which the parties act independently and under market conditions. If the
exchange is linear and does not involve significant uncertainty, the market structure is
an efficient way to operate. Hierarchy is a mechanism in which the authority firm con-
trols the flow of the value chain (Cuypers et al., 2021). The hierarchy allows the company
to manage risk more effectively and is also the most cost-effective solution for specific
transactions. A hybrid is a mechanism that combines features of a market and a hierarchy
mechanism (Williamson, 1979; Cuypers et al., 2021). In cases where resources 