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A B S T R A C T   

Heterogeneity and complicated processes, risk of information leakage, and higher costs are some of the chal-
lenges that stem from third-party involvement in business transactions. This study proposes a novel mechanism 
to address the shortcomings of third-party-dependent transactions in the context of international trade. More-
over, we provide business process modeling, deployed in a business transaction scenario, to furnish a deeper 
perspective on the working of the mechanism based on Business Process Model and Notation (BPMN) 2.0 
standards and guidelines. By analyzing and identifying blockchain roles and capabilities, this study proposes a 
blockchain technology-based letter of credit (BTLC), which is a mechanism providing letters of credit (LCs) that 
incorporate the benefits of blockchain and smart contracts.   

1. Introduction 

Trade has always been a correlated aspect of human evolution 
(Kowalski et al., 2021). For hundreds of years, it has been a key factor 
influencing economic conditions, living standards, policies, and other 
major indices. International trade is one of the driving forces behind 
various political and economic activities. It has implications for gov-
ernment expenditure and increased efficiencies in markets and, there-
fore, plays a role in regenerating social welfare (Inglesi-Lotz, 2018; 
Petchko, 2018). International trade remains the primary mode of trade 
(Rahman & Mamun, 2016) and depends heavily on the transactions 
between the buyer and the seller, between the importer and the exporter 
(Benguria, 2021). 

Normally, international trade involves cross-border capital flows 
(Lai et al., 2021) and, as with any other supply chain transaction, this 
includes the flow of information, products/services, and finances (Gaur 
& Gaiha, 2020). Managing these three flows is of fundamental impor-
tance and is a complex task. On the one hand, as Semaa et al. (2020) 
argue, managing the flow of money is a complicated matter because “the 
delivery or receipt of a product or service does not necessarily give rise 
to an immediate collection or disbursement of money. This delay of 

synchronization significantly impacts the working capital and forces the 
companies to look for nearly the same visibility in their financial flows 
as in their physical ones” (p. 1). On the other hand, information flow is 
vitally important. Information is one of the major resources in the 
modern supply chain, empowering firms to reduce supply chain vari-
ability and make better forecasts. (Angeles, 2009). This underscores how 
essential it is for a business transaction mechanism to cover both the 
flow of information and the flow of financial assets. 

Trade finance contributes to about 80% of worldwide trade. It is 
estimated that international trade will grow at a rate of 4% annually 
with the potential to reach $24 trillion by 2026 (International Chamber 
of Commerce, 2018). Trade finance bridges the gap between transaction 
parties while minimizing the credit risks. Normally, “importers do not 
prefer paying before receiving goods, whereas exporters wish to obtain 
payment when goods are shipped” (Kowalski et al., 2021). There are 
several mechanisms to carry out business transactions in trade finance, 
including document collection, opening accounts, countertrading 
(barter), and consignments. The letter of credit or LC is the most 
important one (Belu, 2019). The reason lies mainly in the fact that LC 
distributes the risks equally among the participants. LC is an alternative 
solution to prepayment, “as [it] provides relative risk parity of both the 
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payer and the recipient of funds, and thus minimizes the risk of coun-
ter-default” (Agibalova et al., 2020). 

However, neither LC nor other trade finance mechanisms are without 
limitations. The processes to complete an LC transaction are complex 
and time-consuming. This is due to a lack of trust between parties in the 
process. Trust issues arise from the multifaceted nature of international 
trade, with multiple trading partners from different countries operating 
under different laws and regulations (Kowalski et al., 2021). Moreover, 
fraud, lack of security, and fragile confidence are additional risks to add 
to the mix (Balzarova & Cohen, 2020; Barbour, 2008; CheHashim & 
Mahdzan, 2014; Jarrar, 2009). This normally leads to the involvement 
of third parties such as financial institutions. While the involvement of 
such third parties meets some needs, it brings with it other problems that 
add to the complexity of the transaction process. Dependency on the 
third party, prolongation and complication of the processes, risk of in-
formation leakage, high costs of intermediation services, monopoly 
power, low efficiency, and lack of transparency are common challenges. 
Trade finance, and specifically LC, rely on paper-based operations for 
information transmission, sending payments, messages, ownership 
transfers, and more (Chang et al., 2020). Blockchain technology is 
ideally placed to address such challenges and shortcomings because it 
has multidimensional capabilities and benefits. 

The potential of BT to enhance trade finance, and LC in particular, 
has been discussed by researchers. Samy et al. (2021) have addressed the 
performance of the blockchain consensus algorithm to enhance reli-
ability for different business cases. They have proposed a modification in 
the Istanbul Byzantine Fault Tolerance voting-based algorithm. Chang 
et al. (2019) have explored the applicability of BT in international trade. 
The authors conducted a feasibility study and comparative analysis to 
identify and validate the prospects regarding process flow and to 
enhance the overall trade performance of the proposed model. Agiba-
lova et al. (2019) undertook a comparative analysis of the LC in inter-
national transactions and gained crucial experience implementing LC on 
a BT platform in the Russian trade context. They also employed smart 
contracts in the platform. Considering the legislative processes in Russia 
and other countries, they concluded that Russian and other legislators 
were still at the initial stage of such public relations. Jain and Sedamkar 
(2020) identified pain points in the global trade system regarding se-
curity and trust. They suggested a BT-based solution for LCs as a method 
of providing trade finance. They also proposed a BT-enabled smart 
contract approach to ensure security and trust in the trade ecosystem. 
Belu (2019) showed the potential advantages of BT in the field of in-
ternational trade by undertaking a review of the literature. Kowalski 
et al. (2021) examined how BT influences the trust relationships among 
trading partners in international trade through in-depth interviews with 
industry experts. Furthermore, other papers have studied the impact of 
BT from the supply chain, banking, and technical perspectives, 
addressing processes in international trade such as logistics, documents, 
and funding (Babich & Hilary, 2018; Guo & Liang, 2016; Sangeetha 
et al., 2020; Sun et al., 2019). 

However, the current literature does not address the existing gap 
where third-party-less approaches based on BT and smart contracts to 
enhance the peer-to-peer (P2P) business transactions in international 
trade are lacking. Thus, the aim of this study is twofold. First, it seeks to 
develop a novel BT-based P2P business transaction, which addresses the 
existing shortcoming in international trade and does not rely on a third 
party, such as a bank (namely, BTLC). Second, it suggests a P2P business 
transaction using business process modeling that exemplifies and elab-
orates the details of a sample transaction in a real-world context. Thus, 
our research seeks to address the following research question: How can 
blockchain technology be employed to enhance peer-to-peer business trans-
actions in international trade? 

The remainder of this paper is organized as follows: Section 2 covers 
the background and the main concepts discussed. In section 3, the 
research methodology is explained. Section 4 presents the results, 
including Table 1 and the BTLC model. Section 5 presents the business 

process modeling and, finally, Section 6 provides the study’s 
conclusions. 

2. Background 

2.1. Business transactions 

The transactional aspects of a business process are referred to as 
business transactions (Norta, 2012). Business transactions are simply 
interactions between a firm and a person or another firm with the 
intention to engage in exchange. (Bernstein & Newcomer, 2009). This 
may involve exchanging products, money, information, or service re-
quests (Bernstein & Newcomer, 2009). A business transaction requires 
the execution of multiple operations and actions (Bernstein & 
Newcomer, 2009) by multiple people or organizations (Cummins, 
2016). Peer-to-peer (P2P) transactions are business transactions, nor-
mally including the transfer of money between two parties, which a 
third party traditionally intermediates. P2P transactions may have 
different or no underlying power dynamics, and they are naturally 
recurrent but lack relational characteristics (Basu et al., 2021). 

The process of business transactions often involves the creation of a 
large number of records (Kumbhar, 2011). Each party contributes to or 
approves aspects of the transaction, resulting in a compounded docu-
ment that defines the context and data associated with the business 

Table 1 
The standard process of the traditional LC, roles and capabilities of blockchain, 
and the BTLC.  

Traditional LC process BT’s roles and 
capabilities 

BTLC 

Buyer and seller agree on 
a transaction 

Near real-time 
notifications 

Buyer sends a transaction 
request in the blockchain 
network 

Buyer applies for an LC Visualization of flow of 
documents, contracts, 
and terms 

Seller analyzes the request 
and accepts it 

Issuing bank (buyer’s 
bank) issues the LC 

Real-time verification of 
documents and terms 

All terms and conditions 
are set in a unique smart 
contract in the immutable 
environment of the 
blockchain network 

Advising bank (seller’s 
bank) advises the seller 
regarding the LC 

Enabling participants 
with access to 
transaction records 

Buyer transfers the 
payment to the smart 
contract, and the smart 
contract blocks the 
payment 

Seller sends the 
documents (to the 
advising bank and the 
buyer) and the 
merchandise to the 
buyer 

Decentralizing the 
creation and execution 
of contracts 

Seller transfers the 
deliverable (merchandise) 
to the buyer 

Issuing bank arranges for 
advising bank to 
transfer the payment 

Immutable and tamper- 
proof record of 
documents, terms, and 
conditions 

All terms and conditions 
are met by both parties 
through mutual approval 

Advising bank transfers 
the payment to the 
seller 

Enabling digital proof of 
ownership 

Smart contract releases the 
payment and sends it to 
the seller 

Advising bank sends the 
related documents to 
the issuing bank 

Streamlining 
administrative 
processes 

The smart contract closes 
the transaction with the 
approval of both parties 

The buyer makes the 
payment 

Collaborative 
verification of 
transactions and 
ownership transfer  

Final arrangements are 
made by the advising 
and the issuing bank 
(according to the 
countries regulations 
and the transport type)    
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transaction (Cummins, 2016). Therefore, bookkeeping is vital to record 
the transaction documents (Bernstein & Newcomer, 2009). During these 
processes, documents or portions move from one participant or service 
to another to establish the context for activities and capture results 
(Cummins, 2016). However, such transactions, especially in interna-
tional trade, are complicated and are prone to fraud, information 
leakage, transaction longevity, insecurity, and dependence on third 
parties to facilitate the process and create trust. This is where BT can be 
employed to provide new solutions. 

2.2. Letters of credit 

LC is a well-known mechanism representing the general structure 
and logic of typical business transactions. It has been used for centuries 
to facilitate payment, mainly in international business transactions 
(Mooney & Blodgett, 1995). Letters of credit provide a solid basis to 
conducting business with a new trading partner (Dand, 2011). An LC is a 
financial instrument that guarantees the seller will receive payment for 
goods sold to a customer (Mooney & Blodgett, 1995). In LCs, banks 
usually act as the impartial third party, releasing the funds (the payment 
from the buyer) only after certain conditions are met. While there are 
traditionally two main parties in such transactions, there is a need for 
other parties in the process to provide instruments, facilities, trust, and 
judgment in case of a dispute. 

LCs and other similar transaction mechanisms and facilitators typi-
cally have benefits, such as protecting both buyer and seller, the 
involvement of a credible referee, most usually a bank, and the use of 
official documents and procedures. However, the nature of such trans-
actions and the involvement of third parties result in more paperwork, 
inefficiency, lack of transparency, prolongation of the process, perma-
nent dependence on at least one-third party, and information leakage. 
These are widely regarded as the significant inefficiencies in the process. 

As Niepmann and Schmidt-Eisenlohr (2017) have shown, the pro-
vision of LC is highly concentrated, and banks are geographically 
specialized – which means that shocks to individual banks can have 
sizable effects in the aggregate affecting trade patterns. This process, in 
the long term, can impair the efficiency and smoothness of business 
transactions, especially on massive scales. Besides, an LC, as with many 
other business transaction mechanisms, is prone to fraud and lacks 
transparency. CheHashim and Mahdzan (2014) have shown the com-
mon modus operandi used by fraudsters in LC transactions. Moreover, 
using LC makes the buyers and sellers dependent on the banks, which 
prolongs the trade process and increases the risk of fraud and manipu-
lation. From another perspective, the high costs of issuing LCs – arising 
from due diligence, for example – discourage banks from supplying LCs 

(Niepmann & Schmidt-Eisenlohr, 2017b). Fig. 1 represents the proced-
ure associated with the LC mechanism both from a contract and 
execution perspective. 

These problems are not only experienced by LC transactions but also 
by other types of transactions, such as DCs, open accounts, and escrow. It 
should be noted that most other mechanisms for business transactions 
are not as safe as LCs. For instance, when the buyer and the seller gain an 
adequate level of confidence (assuming other factors, such as economic 
and political issues, remain stable), they might consider documentary 
collection (DC). Likewise, this method confers a degree of security – not 
as robust as the letter of credit but adequate to protect the seller in the 
event of default (Dand, 2011). DCs do not involve payment guarantees. 
Instead, the seller’s bank forwards the documents to the buyer’s bank 
(Niepmann and Schmidt-Eisenlohr, 2017a). The advantages of DCs 
compared to LCs are that the costs are lower, and the seller receives 
payment faster (Dand, 2011). Other transaction mechanisms include 
open accounts, cash-in advance, and escrow. 

2.3. Blockchain technology 

Blockchain has grown appreciably in popularity (Vincent et al., 
2020) and is considered “one the most remarkable technological in-
novations of the 21st century” (Kimani et al., 2020). This is rooted in its 
special features associated with the privacy, security, and integrity of the 
transactions in the network environment (Kotamraju et al., 2021), 
which allows it to act as “the panacea of the current issues in multiple 
industries and supply chains” (M. H. Ali et al., 2021). A blockchain refers 
to a chain of interconnected and highly secured records because of the 
dynamic hash and cryptography implemented at every phase of the 
transaction. Blockchain technology precludes the possibility of hacking 
or cracking transactions by intentional or accidental attempts (Kotam-
raju et al., 2021). 

Since the creation of Bitcoin, there have been efforts to differentiate 
between blockchain and cryptocurrencies. For instance, Tapscott and 
Tapscott (2016) argue that blockchain has applications beyond financial 
services because of its new digital ledger that can record anything of 
value. Some examples are deeds and ownership titles, rights to intel-
lectual property, educational degrees, financial accounts, location of 
portable assets, charitable donations tied to specific outcomes, and 
employment contracts. Huang et al. (2019) provide an overview of how 
chains in a blockchain are created:  

1 “A block is created (that represents the transaction).  
2 The information about this block (or the transaction) is transmitted to 

every node in the network. 

Fig. 1. Customary LC process, Niepmann and Schmidt-Eisenlohr (2017).  
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3 All nodes in the network must approve the transaction and validate it (this 
step can be automated using an algorithm). 

4 If approved, the block is added to the chain, which completes the trans-
action and provides a permanent transaction record.” 

According to Huang et al. (2019), the data entries of different 
transactions build up a database. Since blockchain technology emerged 
in the finance sector, the database is called a “ledger”, which is a term 
assigned to the computer file or principal book for totaling and 
recording economic transactions in accounting. Every node in the sys-
tem retains all of its data, meaning there is no centralized database 
(Huang et al., 2019). BT employs a linked block structure to store and 
verify data. It applies the trusted consensus mechanism to synchronize 
changes in data, which allows the creation of a tamper-proof digital 
platform to store and share data. It is also believed that BT can be used in 
various Internet interactive systems, such as IoT, identity management, 
and supply chain systems (Feng et al., 2019). 

2.4. Blockchain roles and capabilities 

BT has various roles and capabilities, several of which can be 
employed to enhance the process of LCs. Most importantly, BT leads to 
near real-time notifications, visualization of the flow of documents, 
contracts, and terms, real-time verification of documents and terms, 
decentralization of the creation and execution of contracts (using smart 
contracts), immutable and tamper-proof record of documents, terms, 
and conditions, the enabling of digital proof of ownership, the stream-
lining of administrative processes, collaborative verification of trans-
actions and ownership transfer, and the empowering of participants 
with access to transaction records (M. H. Ali et al., 2021; Belu, 2019; 
Chang et al., 2019, 2019; Sun et al., 2019; Tapscott and Tapscott, 2016; 
Vincent et al., 2020). 

The specific characteristics of BT stem from its hybrid nature. It is 
generally seen as integrating the leading technologies, such as distrib-
uted ledger, asymmetric encryption, smart contract, and P2P networks 
(Lu, 2019). One of the most important advantages of blockchain adop-
tion is transparency (Morgan et al., 2018), which comes from the unique 
and powerful capabilities of BT. Blockchain requires each node 
(participant) in the network to maintain a backup of the data (Lu, 2019), 
and all transactions are shared across the network along with any 
helpful information. This enables all network actors to be informed of all 
data in due time, whilst continuing to preserve reasonable transparency 
in the system (Queiroz and Fosso Wamba, 2019). While blockchain of-
fers decentralized storage of the data, traditional systems store it in one 
database. In traditional centralized database systems, transactions are 
inherently trusted or endorsed through central trusted intermediaries 
that guarantee validity. This creates additional cost, and the perfor-
mance becomes a major issue when using central servers. 

BT is immutable and tamper-proof, meaning that it is a distributed 
ledger technology ensuring confidence that archived information (e.g., 
transaction data) has not been altered either deliberately or accidentally 
(Beck et al., 2018). In other words, when a block of data is added to a 
blockchain, it cannot be changed or removed. Furthermore, research 
suggests that BT can reduce insecurity, uncertainty, and ambiguity in 
transactions by providing complete transactional disclosure and by 
producing a sole truth for all network participants (O. Ali et al., 2020). 
BT allows the use of smart contracts, digital signatures, and 
multi-signatures, and can send real-time verifications and notifications. 
Blockchain facilitates authentic and affective measurement of outcomes 
and performance of critical transaction processes. By eliminating in-
termediaries and third parties (such as banks), efficiency can be 
increased, and costs can be lowered. Individual suppliers can perform 
their checks and balances on a near real-time basis (Koetsier, 2019). BT 
is known as the substantial technical innovation in the digitalization of 
physical and digital asset ownership (Ali et al., 2020). Besides providing 
a secure audit trail that cannot be corrupted, BT has been described as a 

programmable multi-purpose platform for managing asset ownership 
and contracts (Lindman et al., 2017; Mattila, 2016). When an asset is 
purely digital and when a public ledger can securely track ownership of 
assets, many new uses become possible (Athey et al., 2016). 

2.5. Smart contracts 

A fundamental aspect of BT in enhancing peer-to-peer business 
transactions is the concept of smart contracts (Roriz and Pereira, 2019). 
Smart contracts – agreements written in code that are automatically 
executed in a blockchain environment – are a hotly debated topic 
(Eenmaa-Dimitrieva and Schmidt-Kessen, 2019). Szabo (2018) has 
argued that a contract is a set of promises agreed to in a "meeting of the 
minds", the traditional way to formalize a relationship. While contracts 
are mainly used in business relationships, they can also involve other 
types of relationships and agreements. Accordingly, he defines a smart 
contract as a set of promises, specified in digital form, that includes 
protocols through which the parties discharge these promises. He be-
lieves these contracts are smart because they are far more functional 
than their inanimate paper-based ancestors. Szabo (1997) described 
smart contracts as “protocols within which the parties perform”. Therefore, 
when an event or a transaction occurs, there are rules that state how the 
data should be processed so that the right outcome is delivered. This can 
be accomplished by transforming the smart contracts into a computer 
code with agreements and clauses that are embedded as lines of program 
code. The introduction of smart contracts – and consequently decen-
tralized autonomous organizations, decentralized applications, smart 
tokens, and smart property – have paved the way for the emergence of 
cryptocurrency-based automated financial applications (Di Francesco 
Maesa and Mori, 2020). 

In general, smart contracts are computer protocols, designed to 
digitally verify, facilitate, or enforce the negotiation terms or perfor-
mance of a pre-defined contract. They were theorized more than twenty 
years ago, but the recent development of Bitcoin and blockchain-based 
technologies has rekindled interest in their potential among technolo-
gists and industry (Werbach and Cornell, 2017). Smart contracts allow 
credible transactions to be performed without the involvement of a third 
party. These transactions are trackable and irreversible. De Graaf (2019) 
has argued that the smart contracts that run on the blockchain are more 
complicated to define in brief. These programs have been designed to 
automate transactions and allow parties to agree with the outcomes of a 
specific event, without the need for a central authority (Roriz and Per-
eira, 2019). A smart contract seeks to leverage the immutable, trustless 
nature of the BT to facilitate peer-to-peer, disintermediated agreements 
enforced automatically by computer codes (Brennan and Lunn, 2016). 

Smart contracts can enhance peer-to-peer business transactions by 
the specific characteristics that not only separate them from traditional 
contracts but also make them powerful means to create value and design 
new innovative business models: i) smart contracts can be stored and 
executed without an intermediary on multiple computers that are con-
nected on a peer-to-peer basis to each other in a network and owned by 
different people/organizations; ii) they execute “if-then” commands 
autonomously so that contractual promises are automatically executed; 
iii) transactions take place based on the consensus; and iv) data is stored 
in a public ledger that cannot be changed. It is often referred to as a 
secure public ledger with a single source of truth that ensures trans-
parency (de Graaf, 2019). Smart contracts can also create trust in 
“no-trust contracting environments” (Eenmaa-Dimitrieva and 
Schmidt-Kessen, 2019). A smart contract is one of the most important 
components of the proposed system in this research. And much of the 
transparency and speed of this system relies on these coded parameters. 
A major part of the proposed mechanism is based on smart contracts. As 
the following section clarifies, the role of smart contracts in BTLC is 
critical. In this mechanism, the terms and conditions of the agreement 
between parties and the transfer of the payment from buyer to seller is 
facilitated by smart contracts. Thus, the mechanism of BTLC cannot exist 
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without a smart contract. Further details of the use of smart contracts are 
provided in the following section. 

3. Method 

This study employs a narrative overview approach to analyze the 
literature. A narrative literature review (Baumeister and Leary, 1997) 
allows us to reinterpret or demonstrate interconnections between topics 
(Schroeder et al., 2019). Narrative overviews are narrative syntheses of 
the published information (Green et al., 2006). A narrative overview is 
conducted because the aim is to report the findings in a condensed 
structure that summarizes the contents of the reviewed literature, as 
Green et al. (2006) suggest. Moreover, because of the nascent nature of 
the topic, an exploratory review was deemed appropriate to gain more 
in-depth qualitative insights (Curtis and Mont, 2020). Narrative over-
views are useful since “they pull many pieces of information together 
into a readable format. They are helpful in presenting a broad 
perspective on a topic and often describe the history or development of a 
problem or its management” (Green et al., 2006, p.103). 

The review is conducted using two main scientific databases: Sci-
enceDirect and Google Scholar. The primary search was conducted in 
February 2021. However, a follow-up search was completed on studies 
published up to November 2021. To collect as much relevant literature 
as possible, no time limits were imposed. Moreover, both journal and 
conference papers were included, for two reasons. First, the topic is 
young, and the number of the papers are therefore limited. Hence, it is 
essential to consider all the existing knowledge to obtain a deeper grasp 
of the topic. Second, the conference papers provided unique and inter-
esting information and afforded a deeper perspective on the topic. Using 
the search string: “blockchain AND letter of credit” OR “blockchain AND 
LC”, 56 papers were collected. 

To address the RQ, three steps were taken. In the first step, the 
standard process of the LC mechanism was extracted. This process is 
presented in section 3.2 and in Table 1. In the second step, BT roles and 
capabilities for enhancing the LC mechanism were identified. BT has 
various roles and capabilities. However, those directly related to the LC 
process were extracted. They are discussed further in the following 
section. In the third step, the LC process is transformed into the BTLC, 
based on the previous outcomes. 

4. Results 

This section presents the results of the narrative literature review. 
After providing a background on business transactions, the LC mecha-
nism, blockchain, and smart contracts, this section provides an overview 
of the results as a basis for developing the BTLC mechanism. As 
mentioned earlier, to address the RQ, the standard process of LC is 
extracted, roles and capabilities of BT to enhance the LC are identified, 
and a new BT-based LC process is proposed. Table 1 summarizes the 
results and clarifies the relationship between the main concepts in this 
section. 

Furthermore, this table provides a concise overview of the results 
from the narrative literature review, covering the process of the tradi-
tional LC, roles and capabilities of blockchain, and finally the BT-based 
version of LC called the BTLC. 

4.1. Blockchain technology-based letter of credit (BTLC) 

A distributed business transaction mechanism can enhance P2P 
business transactions based on the roles and capabilities of BT. It is 
important to appreciate that this mechanism is based on two assump-
tions. First, there is no established trust between the two main parties 
(the buyer and the seller). In other words, they do not know each other. 
Hence, there is no preformed trust between them. Under such circum-
stances, there is a need for a trustless mechanism, which the BTLC 
provides. The existing centralized trusted third-party-based mechanisms 

work well enough for some transactions. However, they still suffer from 
the intrinsic weaknesses of the trust-based models (Nakamoto, 2009), 
such as the need for a trusted third party. The second assumption is that 
the payment from the buyer and the deliverable from the seller are 
readily available. The involvement of the third party has nothing to do 
with providing loans or postponing payments for a certain length of time 
(e.g., after receiving the deliverable by the buyer). Fig. 2 demonstrates 
the processes of this mechanism. 

The BTLC mechanism consists of eight phases in three separate 
transaction packs that comprise the entire business transaction. Each 
transaction pack is a data package containing mutual transaction in-
formation. Several transaction packs form a block of data, which will 
consequently be appended to the blockchain. Like Bitcoin, each block is 
a new update to the blockchain. 

Transaction pack 1: Each business transaction is comprised of three 
transaction packs. The first transaction pack is where the transaction 
starts and includes three phases. 

Phase 1 – initiating the contract: Any business transaction starts with 
the creation of what is called a smart agreement. A smart agreement 
is comprised of information, terms, conditions, tasks, and other de-
tails that are bound together in a smart contract. In this phase, one of 
the parties, normally the buyer, sends a transaction request and in-
forms the other party of its intention to create a smart agreement. 
Phase 2 – request analysis: In this phase, the request from the buyer is 
analyzed by the other party and, if the request is feasible, the seller 
accepts it. This entails the formation of the primary version of a 
smart agreement. However, it is not brought to completion in this 
phase. 
Phase 3 – finalizing the agreement: here, the smart agreement is 
finalized. To this end, both parties define and specify all the neces-
sary terms, conditions, obligations, tasks, responsibilities, mutual 
commitments, payment installments, duties, and other details 
regarding the transaction. This agreement includes information as 
per a standard deal containing documents, such as a bill of lading, 
insurance, price lists, certificate of origin of goods, inspection cer-
tificates, and insurance documents. After finalizing the details of this 
agreement, both parties must validate it. When this validation pro-
cess is completed, it then becomes immutable and tamper-resistant. 
A smart contract will take over the validated agreement and manage 
the process based on fulfillment of the agreed terms. 

Transaction pack 2: This transaction pack contains three phases 
and is mainly concerned with fulfillment of the agreed terms and 
payment. 

Phase 4 – payment: In this phase, the buyer transfers the payment, but 
not to the seller. Instead, the smart contract governing the agreement 
receives the payment and locks it down so that no party has access to 
it. In other words, the smart contract blocks the payment, making it 
inaccessible to either party until the transaction reaches its end, 
which might be cancellation or fulfillment. This is one of the most 
important roles of the smart contract in the BTLC mechanism for 
business transactions. During the time that the money is blocked, it is 
not controlled by any party – not the buyer, not the seller, and not 
any third party, such as a bank. The smart-contract lock on payment 
remains until one of the following circumstances emerges. First, the 
transaction is canceled at any time during the process, due to a 
mutually verified termination or from the failure of one of the parties 
to meet a specified term listed in the previous transaction pack. 
Second, the transaction is fully completed, and all terms and condi-
tions are fulfilled. The successful completion of the transaction is 
explained in the following transaction packs and phases. Another 
important point concerning this phase is that payment does not need 
to be in real money. 
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Phase 5 – transferring the deliverable: In this phase, with the buyer’s 
money still blocked, the seller is required to transfer the deliverable 
to the other party. This phase may be divided into a number of 
segments if the parties have decided to split the payment and the 
shipment into parts. For instance, a contract may include a prepay-
ment from the blocked money, followed by transfer of the 
merchandise, and then the final payment. 
Phase 6 – meeting the terms and conditions: Many business transactions 
include several terms, conditions, and mutual responsibilities other 
than just the buyer paying and the seller delivering. In such cases, 
other terms and conditions need to be met by both sides according to 
their agreements. In BTLC, all these terms and conditions are iden-
tified and recorded in the smart agreement as mentioned in the first 
transaction pack. In the third phase of transaction pack 2, it is time to 
fulfill the remaining terms. When all the terms and conditions are 
met by both sides, they are required to validate the completion of this 
phase and verify that the agreement has been fulfilled. The second 
transaction pack is then closed and added to the blockchain. 

Transaction pack 3: This is the final transaction pack in the BTLC 
business transaction mechanism. It concerns the release of the payment 
and the closing of the smart agreement as a successful transaction. 

Phase 7 – payment release: When all the terms and conditions are met, 
the buyer receives the deliverable, and both parties verify that the 
agreement has been completed. The governing smart contract then 
automatically releases the payment, and the seller receives it 
immediately. 

Phase 8 – closing the smart agreement: This is the last phase where the 
final transaction pack is completed and added to the BTLC block-
chain. On release of the payment, the smart contract governing the 
focal smart agreement verifies the release. Thereafter, the buyer and 
the seller verify completion of the transaction. With these three 
verifications, the final transaction pack of the transaction is validated 
and then added to the BTLC blockchain. The rationale behind the 
separate addition of transaction packs to the blockchain is that each 
transaction pack is not a part of the blockchain until validation, 
which means it is not immutable and safe; it is still prone to 
tampering and modification. Hence, each transaction pack, including 
its phases, must be added to the main blockchain to remain safe and 
secure and benefit from blockchain advantages. Moreover, each 
transaction pack is designed in a way that holds sufficient informa-
tion to be independently added to the blockchain without carrying 
too much or too little data. 

As Fig. 2 demonstrates, BTLC does not rely on any third party for the 
execution of the business transaction. Furthermore, it provides a trust-
less environment where the buyer and the seller do not need to know or 
trust each other. To better appreciate how this mechanism works, we 
provide a scenario of a basic business transaction using business process 
modeling in the section that follows. 

5. Business process modeling 

To exemplify how the mechanism of BTLC works, business process 
modeling (BPM) is used to explain a basic scenario for a hypothetical 
transaction between a buyer and a seller. This not only helps illustrate 

Fig. 2. The mechanism of BTLC.  
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the real-life use of this mechanism but also provides a more practical 
answer to the research question. Business process modeling defines the 
sequence of coordinated activities an organization has conducted in the 
quest to achieve its business goals (Pérez-Castillo et al., 2019). In gen-
eral, a BPM is a model that demonstrates how operations and tasks are 
performed to accomplish organizational objectives. Business process 
modeling is used to communicate a wide range of information to a large 
variety of audiences. Business process modeling and notation (BPMN) is 
designed to cover several types of modeling and facilitates the creation 
of end-to-end business processes (Object Management Group, 2011). 

To operate the model, BPMN 2.0 is used. For business experts, BPMN 
is widely accepted and is the de-facto standard language for modeling 
business processes (Salvadorinho and Teixeira, 2021). BPMN 2.0 stan-
dard is a unique tool due to its simplicity, provision of execution pro-
cesses, standardized nature, and graphical language (Arévalo et al., 
2016; Hassen et al., 2019). It is considered an advantageous standard 
because it facilitates communication between numerous stakeholders 
(Pérez-Castillo et al., 2019) to conduct business process modeling for a 
hypothetical business transaction scenario. BPMN can unify how tech-
nical developers and business analysts see different process models 
(Salvadorinho and Teixeira, 2021). BPMN is therefore used in this study 
because it has the potential to contribute not only to the literature but 
also to practice. 

There are three BMP sub-model types that illustrate the processes. 
According to the Object Management Group (2011), these sub-models 
include choreographies, processes, and collaborations. Processes – also 
referred to as workflows – are specific to the internal processes in or-
ganizations. Collaborations are used to depict the interactions between 
entities such as buyers and sellers. And finally, choreographies are used 
to illustrate the expected behavior of the interacting parties, normally in 
the form of procedural contracts between interacting participants. 

Due to the nature of BTLC and business transactions in general, we 
use collaboration models. Collaborations models depict the interactions 
between two (or more) business entities; a collaboration usually en-
compasses two or more pools, representing the entities in the collabo-
ration. The message exchange between the participants is shown by a 
message flow that connects two pools (Object Management Group, 2011). 

Fig. 3 illustrates the BPM for a business transaction scenario using BTLC. 
There are five element categories and thirteen element types in 

BPMN 2.0. This BPM comprises 77 elements. Three pools, six events, one 
gateway, twenty-four activities, six message flows, seven associations, 
and thirty sequence flows are the building blocks of this BPM. As 
depicted in Fig. 3, message flows are represented by dotted lines. 

In BTLC BPM, message flows are used to represent notifications, 
requests, and messages between a buyer, seller, and the smart contract. 
In addition to message flows, the BPM makes use of associations that are 
represented by dotted lines. Here, associations represent the transfer and 
movement of information, deliverables, and payments. In BPMN 2.0, 
gateways are used to represent decision making. Likewise, in BTLC BPM, 
a gateway is used to depict the phase where the seller analyses the 
buyer’s request and decides to accept or reject it. Events (normal circles 
with different attributes) are used to represent “something that hap-
pens”. In BTLC BPM, six events represent the acceptance result from the 
seller plus the start and end of the processes. Finally, activities – depicted 
by rectangles – represent the work that each participant (buyer, seller, 
and the smart contract) undertakes. BTLC BPM uses two types of activity 
– a task or atomic activity and a transaction. (This concept of the 
transaction is different from other concepts that we use elsewhere in the 
paper. This transaction is a standard term according to BPMN 2.0.) A 
task is an atomic activity within a process flow that is used when the 
work in the process cannot be divided into smaller parts. It is generally 
executed by an end user, and/or applications are used to perform the 
task. In our BTLC BPM, tasks are used for the buyer and the seller. On the 
other hand, a transaction is a sub-process that is supported by a special 
protocol (Object Management Group, 2011). A transaction rectangle is 
used to depict the actions of the smart contract, which is illustrated by a 
double-line rectangle (see Fig. 3). 

6. Discussions and concluding remarks 

Currently, most business transactions in international trade are 
conducted with the involvement of one or more third parties. Popular 
transaction and payment mechanisms, such as LCs, escrow, and docu-
mentary collection are widely used. However, they all suffer from 

Fig. 3. A business process model of BTLC mechanism.  
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similar shortcomings. Such transactions are even conducted through the 
platforms and infrastructures provided by third parties. This has 
numerous drawbacks, of which dependency on the third party, prolon-
gation and complication of the processes, risk of information leakage, 
higher costs, and power monopoly are worth mentioning. As Nakamoto 
(2009) discussed in Bitcoin’s white paper, “The cost of mediation in-
creases transaction costs, limiting the minimum practical transaction size”. 
Blockchain possesses capabilities that have the potential to overcome 
many of the existing shortcomings of not only cryptocurrencies but also 
other business aspects. 

Industry 4.0 technologies are becoming more and more prominent 
(Toorajipour et al., 2021), and novel business transactions employing 
such technologies are starting to gain traction (Esmaeilian et al., 2020). 
Among them, blockchain has received significant academic and indus-
trial attention in recent years (Lu, 2019). BT provides security, privacy, 
and integrity when carrying out transactions in networks (Kotamraju 
et al., 2021). BT is an innovative technology that combines computing 
technologies with decentralized and independent P2P transactions, 
distributed data storage, programmable smart contracts, intelligent and 
automatic consensus mechanisms, and dynamic encryption algorithms 
(Lu, 2019). Despite being in its relative infancy (Kane, 2017), BT has 
been employed in various areas and industries ranging from healthcare 
and real estate to energy markets, pharmaceuticals, and transactions 
(Athey et al., 2016). 

Although business parties are now more strongly inclined to use 
blockchain (Viriyasitavat and Hoonsopon, 2019), there are still plenty of 
unanswered questions, scientific gaps, and undiscovered potential both 
in the academic literature and in industry. Scholars have yet to sys-
tematically assess the effects of blockchain in many areas (Kshetri, 2018; 
Queiroz and Fosso Wamba, 2019) Likewise, in practice, although several 
companies have employed BT, the full potential of this technology is yet 
to be utilized. Over the past three decades, new technologies have made 
it possible to turn an increasing number of physical products into 
intangible digital content (Rayna and Striukova, 2016). This is true for 
the many potential applications of BT in business transactions, which 
would make an enormous amount of physical documentation and 
paperwork obsolete. 

This research intends to address some of the gaps highlighted by 
suggesting and introducing a blockchain-based P2P business transaction 
mechanism that utilizes the capabilities of BT and smart contracts. This 
mechanism offers a trustless situation where two parties can conduct 
transactions without the need for a trusted third party as intermediary. 
This blockchain-based mechanism, namely BTLC, not only makes busi-
ness transactions independent but also simplifies, accelerates, and en-
hances information security whilst enabling transparency. Such 
characteristics make BTLC a mechanism that facilitates social entre-
preneurship and contributes to society in general. As mentioned previ-
ously, current business transactions in international trade are prone to 
fraud, lack of security, and excessive paperwork, to mention some of the 
leading obstacles. With BTLC, transparency and traceability of trans-
actions prevent fraud and corruption and thwart illegal practices, such 
as money laundering, by keeping track of transactions over the long run. 

BTLC is a blockchain-based mechanism that is based on the LC 
structure. This mechanism can be used as a substitute for several other 
methods and tools, such as the normal LC, documentary collection, and 
escrow. BTLC improves P2P transactions in several ways. First, it allows 
for independence from third parties. One of the fundamental charac-
teristics of normal P2P transactions is that they are heavily reliant on the 
intermediary of one or more third parties to provide the element of trust 
for buyer and seller. This intermediation, which normally comes with 
other instructions and services, leads to higher transaction costs, risk of 
information leakage, and prolongation of transaction time. In the 
exemplified BPM scenario, if the transaction parties used banks as the 
trusted intermediary, they were required to follow the bank’s guidelines 
and paperwork, provide various documents for the bank – which would 
likely be non-essential in BTLC – and pay the bank’s service costs. 

However, using BTLC makes the buyer and the seller independent of the 
banks, keeps the transaction documents exclusive, lowers costs, and 
increases transaction speed. Second, BTLC makes P2P transactions safe 
and secure. Using blockchain increases the safety and security of the 
information because BT possesses several advanced characteristics, such 
as a tamper-proof facility and cryptography. Third, BTLC increases the 
transparency of such transactions due to its immutability feature and its 
distribution of information that allows the authorized participants to 
access and review the required details when needed. 

Privacy and information security are fundamentally important issues 
that have primacy, especially in P2P business transactions. The 
distributed nature of BT might trigger the fear of losing control or 
compromising information security. However, decentralization, even in 
public blockchains, does not compromise information security or control 
over data and other assets. In a blockchain, all transactions are private 
and are only visible to appropriate permission nodes. For instance, when 
a company utilizes BT to distribute data to its suppliers, its competitors 
will under no circumstances be able to see its suppliers or what the 
company buys. Nor can the suppliers see the data of others. Hence, it is 
entirely secure and private, affording access only to the data for which 
the buyer has permission (Tradeix, 2017). 

As a non-cryptocurrency aspect of blockchain applications, BTLC is a 
mechanism that contributes to both the literature and practice. The 
academic contribution of this research is that it addresses the knowledge 
gap in the current literature on the practical applications of blockchain, 
especially its non-cryptocurrency aspect. The current wave of block-
chain research chiefly focuses on issues related to cryptocurrencies and 
their future. While this has created a growing body of knowledge in the 
domain in general, and blockchain specifically, it is apparent that other 
potential uses of blockchain are yet to be discovered and studied. This 
research also contributes to the literature in blockchain-based trans-
actions, letters of credit, business process modeling, and business model 
prototyping. Moreover, it contributes to the industry by providing per-
spectives on unseen potential applications of blockchain and how BT can 
facilitate business transactions at all levels of the supply chain. 

The BTLC approach points in the following directions for future 
research. First, although LC has been used as a mode of trade for cen-
turies, the blockchain element adds a unique element of consideration 
for both researchers and policy makers. As a disintermediation mecha-
nism, BTLC has not only the potential to increase the entry of SMEs into 
export and import markets but also to fundamentally challenge the 
process of international trade. Even though much of the international 
business literature has focused on import–export capabilities, the role of 
newer instruments in the FinTech space could reduce the frictions in 
trade and allow firms to focus more on their internationalization efforts. 
Second, we call on future research to assess the participation in and 
prevalence of LC as a means for small firms to trade internationally. We 
expect BTLC to come with a steep learning curve and substantial early 
investment. The psychological hurdles and pedagogical constraints to 
improving adoption are also potential avenues for future research. 
Third, we expect BTLC to become an important consideration for in-
ternational logistics chains. With the ability to track and trace the flow 
of goods, BTLC may improve reliance on global logistics partners and 
reduce friction in sourcing goods from partners with a greater compar-
ative advantage. We hope that this study provides a starting point to 
assess the value of BTLC for international business, financial interme-
diation, and supply chain literatures. Fourth, apart from international 
trade, BTLC can be adapted for other business transactions, such as the 
sale of valuable goods and properties to customers in the contexts of 
artworks and real estate, for example. To this end, only very minor 
modifications need to be applied to the transaction mechanism in order 
to match the requirements and characteristics of the intended industry. 
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