
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/
licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source 
are credited.

Copyright © 2025 The Author(s). Published by Vilnius Gediminas Technical University

ISSN 1611-1699 / eISSN 2029-4433

2025

Volume 26

Issue 6

Pages 1308–1328

https://doi.org/10.3846/jbem.2025.24903

BARRIERS TO BLOCKCHAIN IMPLEMENTATION IN SUPPLY CHAIN 
FINANCE – BASED ON PERSPECTIVES OF GREY TRANSACTION BEHAVIOUR

Wei GAO1, Ping-Kuo A. CHEN2  
1Business School, Shantou University, Shantou, China 
2College of International Management, Ritsumeikan Asia Pacific University, Beppu, Japan

Article History:  Abstract. The purpose of this study is to identify grey transaction behaviours that 
function as barriers to blockchain implementation in supply chain finance, ex-
plore which obstructions arise from these grey transaction behaviours and sub-
sequently hinder blockchain implementation, and further measure the influence 
levels of the corresponding implementation barriers. The Delphi method and 
DANP are the main analysis methods used in this study. According to the anal-
ysis, three grey transaction behaviours that function as implementation barriers 
are identified, namely, kickbacks, internal and external accounting, and informal 
transaction relationships with banks. In addition, seven obstructions arise from 
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three barriers hinder blockchain implementation. Finally, although internal and 
external accounting represents the main barrier, informal transaction relation-
ships with banks may function as a critical underlying barrier that enhances the 
other two barriers. This study contributes in that it fills the gap of existing stud-
ies related to the intersection of supply chain finance and blockchain and pro-
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successfully implemented in the context of supply chain finance.

	■ received 03 December 2024
	■ accepted 18 August 2025

Keywords: blockchain, implementation barriers, supply chain finance, Delphi method, grey transaction behaviour, 
DANP.

JEL Classification: M10.

 Corresponding author. E-mail: pkchen@apu.ac.jp

JOURNAL of BUSINESS 
ECONOMICS & MANAGEMENT

1. Introduction 

Supply chain finance (SCF) is defined as a financing model in which banks connect core en-
terprises and enhance the capital flows of supply chain partners (Minaam, 2018). This enables 
supply chain members to optimize the capital flows among themselves (Hofmann, 2005; Du 
et al., 2020). According to Xu et al. (2018), SCF is an effective way to lower financing costs and 
improve financing efficiency and effectiveness. Because SCF has a marginally positive effect 
on supply chains’ market value and operational efficiency, an increasing number of supply 
chain organizations are working to build SCF (Zhang et al., 2019).

However, it is still difficult to implement increased SCF. According to More and Basu 
(2013) and Du et al. (2020), the main reasons for this difficulty include credit risks, unpredicta-
ble cash flows resulting from delays in financial transactions, a lack of automation in payment 
processes, and core enterprises from traditional SCF playing an irreplaceable role in managing 
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supply chain information and capital flows, which results in inequality and information asym-
metry. Due to the abovementioned issues, studies such as Hofmann et al. (2017) and Du et al. 
(2020) have found that the implementation of blockchain is necessary.

Blockchain technology, which has emerged in recent years, has provided the ability to 
solve these problems, thereby optimizing SCF (Kucukaltan et al., 2024). Related studies, such 
as Chen et al. (2020), have indicated that blockchain smart contracts can be used to solve tra-
ditional SCF problems, including those related to credit checks and transaction processes. Du 
et al. (2020) and Kaur et al. (2024) indicated that the characteristics of blockchain, including its 
decentralization, stability, security, anonymity, and tamper resistance, can improve problems 
related to information, knowledge, cash flows, payments and transactions. Yan and Kim (2021) 
and Dong et al. (2023) indicated that blockchain can promote smooth information flows, the 
coordination of entities, risk mitigation, control, and process simplification between financial 
services. Therefore, well-known multinational corporations, such as Maersk and FOXCONN, 
and state-owned enterprises in China, such as the Bank of China, have successfully imple-
mented blockchain to build SCF.

However, it is difficult to implement blockchain widely across supply chain organizations. 
Yan and Kim (2021) found that laws and regulations, technical issues, regulatory measures, 
and risk prevention problems are the main barriers to implementation. Yli-Huumo et al. (2016) 
believed that a lack of government guidance and policy support is the main barrier. However, 
as more developed countries have recognized the importance of SCF, these barriers have 
been reduced and nearly solved through legislation and technology development. However, 
it is still difficult to widely implement blockchain across all supply chain organizations to 
build SCF. The main reason for this is that blockchain may hinder relevant information from 
reaching under-the-table transaction operations between banks, core enterprises, and part-
ners (Murphet, 2020).

These under-the-table transaction operations are called grey transaction behaviours, and 
they are generally necessary due to their positive effect on the promotion of supply chain 
transaction processes; indeed, they may even maintain relationships. Grey transaction be-
haviours refer to financial or operational practices that, while not explicitly illegal, operate 
outside formal institutional oversight and rely on implicit agreements between supply chain 
actors. These practices often serve to facilitate transactions and preserve relationships within 
ambiguous zones of compliance. However, such behaviours may involve legally acceptable 
but morally questionable proposals. If such information is exposed, it can trigger serious con-
flicts or disrupt established partnerships. Blockchain technology, by enforcing transparency 
and traceability (Monrat et al., 2019; Chod et al., 2020; Gelsomino et al., 2023), challenges the 
existence of these informal arrangements. Consequently, grey transaction behaviours emerge 
as a critical barrier to blockchain adoption in supply chains.

However, to strengthen supply chain efficiency through financial and capital flows, block-
chain must be implemented to build an improved SCF system. Therefore, to successfully 
implement blockchain for SCF construction, we should identify which grey transaction behav-
iours that function as implementation barriers are adopted in the supply chain, explore which 
obstructions are produced through these behaviours and subsequently hinder blockchain 
implementation, and measure the impacts of these implementation barriers. Based on the 
above, it is possible to consider related strategies to deal with grey transaction behaviours 
and reduce blockchain implementation barriers in SCF construction. However, previous stud-
ies still lack explorations of these issues. For this reason, this study attempts to identify the 
grey transaction behaviours that function as implementation barriers in the context of SCF, 
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explore which obstructions are produced from these grey transaction behaviours, and meas-
ure the impacts of the corresponding implementation barriers. 

As SCF is currently an important issue, the results of our analysis contribute to the liter-
ature on SCF and blockchain and provide practical suggestions for manufacturers aiming to 
enhance their implementation of blockchain, enabling them to realize improved SCF. Rather 
than proposing new modelling techniques, this study contributes by identifying a set of be-
havioural barriers that have not been formally addressed in prior literature. By treating grey 
transaction behaviours as structural resistance mechanisms, this research opens a new per-
spective on blockchain implementation in supply chain finance that moves beyond technical 
or institutional concerns. 

Based on the above, this study does not aim to develop a new evaluation method. In-
stead, it constructs and formalises a previously underexplored problem. In the field of eval-
uation research, some studies focus on modifying or improving methods to better analyse 
known issues. Others, such as this one, begin with an unstructured but practically relevant 
phenomenon and apply a suitable method to reveal its internal structure. The contribution of 
this study lies in clarifying and organising the behavioural barriers that obstruct blockchain 
implementation in supply chain finance, rather than in altering the evaluation technique itself.

This study is structured as follows. Section 2 introduces SCF, its connection with block-
chain technology, and the concept of grey transaction behaviours. Section 3 presents the 
methodology. Sections 4 and 5 provide the analysis and discussion. The conclusion summa-
rizes the findings, and the Appendix lists all equations used in the analysis.

2. Literature review

2.1. SCF

Supply chain finance (SCF) is an important model and strategy in the supply chain context, 
and it plays an important role in strengthening capital, cash, and information flows between 
supply chain members (Demica, 2007). According to Hofmann (2005), SCF is “an approach 
for two or more organizations in a supply chain, including external service providers, to 
jointly create value through means of planning, steering, and controlling the flow of financial 
resources on an interorganizational level”. Gomm (2010) indicated that SCF is defined as a 
process of financial optimization within supply chains that requires a combination of financial 
services and information technology. Wuttke et al. (2016) indicated that the aim of SCF is to 
align financial flows with product and information flows within supply chains, improving cash-
flow management from a supply chain perspective. It can facilitate longer payment terms for 
buyers and improved access to financing for suppliers.

Regarding SCF practices, one or a few core enterprises usually act as leaders in a supply 
chain, and these organizations have strong competitiveness and great influence. To increase 
their supply chain efficiency and competitiveness, these core enterprises usually require their 
upstream and downstream partners to cooperate with their strategies related to deliveries, 
prices, quality, flexibility, and other factors. However, this approach inflicts heavy pressures 
related to capital and cash flows on these partners (Gelsomino et al., 2019). Indeed, these 
upstream and downstream partners are mostly small and medium-sized enterprises (SMEs); 
thus, it is difficult for them to raise funds through bank loans to cooperate with core enter-
prises because the credit of SMEs is insufficient to persuade banks to provide funding (Sang, 
2021). In addition, it is difficult to verify the credit of SMEs (Riikkinen et al., 2018).
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According to Carnovale et al. (2019), in the context of SCF, core enterprises are used as 
the starting point in providing financial support within supply chains. The strong influence 
and credit of a core enterprise and its long history of cooperation with a partner, including 
invoices and commercial contracts (Dyckman, 2009), function as a credit guarantee for that 
partner. These factors not only reduce the difficulty of credit investigation but also reduce 
the bank loan limitations faced. Figure 1 is an example; it shows interactions between core 
enterprises and suppliers. We can see that the commercial contracts between a set of core 
enterprises and suppliers can replace the suppliers’ credit. When core enterprises provide 
commercial contracts and transaction invoices with their suppliers to banks and suppliers 
provide invoices from core enterprises, banks will agree to provide loans to those suppliers. 
Therefore, the SCF model can strengthen the capital, cash, and information flows between 
supply chain members and increase supply chain efficiency.

Figure 1. Common SCF models

2.2. Blockchain and SCF

With the publication of the article “Bitcoin: A Peer-to-Peer Electronic Cash System” in 2008 
(Nakamoto, 2008), the blockchain became recognized by the public as the technology un-
derlying Bitcoin. Essentially, blockchain technology is a decentralized database technology 
(Hammi et al., 2018) that uses its own distributed nodes to store, verify and transmit various 
data without relying on any central platform (Kotobi & Bilen, 2018). A blockchain stores 
complete transaction records (Wu & Liang, 2017). From a financial point of view, blockchain 
technology is regarded as a public distributed ledger, and any individual within the block-
chain platform can contribute to the ledger (Lee Kuo Chuen, 2015; Sargent & Breese, 2024). 
The recorded ledger is broadcast and stored in the entire block network and is backed up 
and checked by each node. Because the operation is transparent and there is no central inter-
vention, transaction records and other operations can be addressed immediately (Mohamed 
& Al-Jaroodi, 2019).

The block body consists of transactions and transaction counters, and the blocks contain 
information such as validation rule sets, hashes, and timestamps, which are permanently 
stored within the blocks and ordered according to timestamps; each block points to the hash 
value of the previous block (parent), forming a logical chain structure consisting of block 
data. Blockchain uses the mechanism of asymmetric encryption for transaction authentication 
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within the network (Nomura Research Institute [NRI], 2015; Aune et al., 2018) and that of 
consensus algorithms to ensure consistency across different node ledgers in an untrusted 
environment (Nguyen & Kim, 2018). Based on the above, blockchain has the characteristic of 
immutability (Zheng et al., 2017). Based on blockchain’s characteristics of immutability and 
decentralization and its distributed ledger, experts within many fields, such as the economic, 
market and financial sectors, believe that the implementation of blockchain can strengthen 
operations and information transparency, further promoting efficiency and competitiveness 
(Bindi, 2017; Jackson, 2017; Oh et al., 2023).

Due to the characteristics of blockchain, an increasing number of researchers and practi-
tioners believe that the implementation of blockchain can positively affect the construction 
of SCF. However, although SCF can promote capital and cash flows within supply chains and 
increase supply chain efficiency, traditional SCF still has some problems. Du et al. (2020) in-
dicated that the core enterprises of traditional SCF function as leaders in terms of managing 
supply chain information and capital flows, and this results in inequality and information 
asymmetry. It also imposes credit checking risk on partners. It is difficult for banks to ensure 
their partners’ ability to repay loans, although core enterprises can provide evidence to sup-
port their partners’ credit. More and Basu (2013) indicated that traditional SCF still faces the 
problems of unpredictable cash flows, delayed transactions that cause related risks, and a 
lack of automated payment processes. In addition, Wang et al. (2021) and Li (2021) indicated 
that it is still possible for stakeholders or third-party units to interfere with traditional SCF, 
and fake transactions and information can still arise and affect supply chain practices on the 
whole. However, Li et al. (2019) and Xie et al. (2020) indicated that the characteristics of block-
chain can promote point-to-point communication, enabling digital encryption, distributed 
ledgers, multiparty collaboration, and increased information transparency. Thus, Li (2023) and 
Xiao et al. (2023) the implementation of blockchain can strengthen SCF and further enhance 
supply chain efficiency.

2.3. Grey transaction behaviours

In traditional supply chain finance (SCF), it is not uncommon to encounter transactions that 
diverge from formal financial procedures. Wang et al. (2021) observed that fabricated trans-
actions are often employed within SCF systems. While these transactions may not be outright 
illegal, they tend to circumvent regulatory scrutiny and are often intended to support flexible 
financial coordination. Despite their deviation from transparency principles, such arrange-
ments can play an important role in fostering cooperation and maintaining stability among 
supply chain partners.

These arrangements can be more precisely understood as grey transaction behaviours, a 
term referring to financial or operational practices which, although not clearly unlawful, fall 
outside the boundaries of formal institutional regulation. Mouzos (1999) described these 
behaviours as neither entirely legal nor entirely illegal. Moorehead (2019) noted their preva-
lence in sectors where regulatory enforcement is limited, and Gao and Chen (2021) suggested 
that certain grey practices may, in specific contexts, be necessary for maintaining long-term 
cooperation and relational stability.

Within SCF, such behaviours often arise from the pressures faced by firms seeking to sus-
tain trust with financial institutions, and from the incentives banks may have to meet perfor-
mance targets. These dynamics can lead to informal practices, including fabricated purchase 
orders, dual bookkeeping systems, or non-contractual financial arrangements between banks 
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and core enterprises. While these practices remain unofficial, they serve to maintain liquidity 
and ensure operational continuity across the supply chain.

The introduction of blockchain technology presents a fundamental challenge to these 
arrangements. By enforcing transparency, traceability, and data immutability (Monrat et al., 
2019; Chod et  al., 2020; Gelsomino et  al., 2023), blockchain limits the discretionary space 
in which grey transaction behaviours operate. Once transactions are recorded permanently 
and visibly, the flexibility and confidentiality that underpin many informal practices are un-
dermined. Consequently, resistance may emerge from actors who have historically relied on 
such mechanisms to manage their financial relationships.

Although previous research has addressed regulatory, technical, and organisational chal-
lenges associated with blockchain implementation, there has been comparatively little atten-
tion to the behavioural and relational dimensions of resistance. This study seeks to address 
that gap by conceptualising grey transaction behaviours as structural features embedded 
within SCF operations. While these behaviours may offer certain relational benefits, they si-
multaneously present a fundamental obstacle to the adoption of technologies that prioritise 
transparency and accountability.

3. Methodology

Based on the purpose of research, this study adopts a two-stage methodological design 
that integrates qualitative expert judgment and quantitative multi-criteria analysis. The first 
stage employs the Delphi method to identify key gray transaction behaviours that function 
as barriers to blockchain implementation in supply chain finance and the specific obstruc-
tions that result from them. The second stage applies the DANP method, which combines 
the Decision-Making Trial and Evaluation Laboratory (DEMATEL) and the Analytic Network 
Process (ANP), to analyse the influence of structure among these barriers and determine 
their relative importance.

This combined approach is suitable for the research objective for two reasons. First, 
gray transaction behaviours are largely informal, underreported, and context-dependent, 
making relying on traditional data collection methods difficult. The Delphi method allows 
for systematically eliciting expert knowledge to reach consensus on these implicit prac-
tices. Second, the interactions among the identified barriers are expected to be interde-
pendent rather than hierarchical. DANP provides a mechanism to analyse such complex 
feedback relationships and to compute influence weights by integrating causality (via 
DEMATEL) and interdependence (via ANP). This combination ensures both the conceptual 
discovery and structured evaluation of hidden resistance mechanisms to blockchain adop-
tion in SCF environments.

3.1. Application of the Delphi method

The Delphi method is employed in the first stage of this study to identify critical gray trans-
action behaviours and the corresponding obstacles that hinder the implementation of block-
chain technology in supply chain finance (SCF). Developed by the RAND Corporation (Dalkey 
& Helmer, 1963), the Delphi method is a structured process designed to obtain expert con-
sensus through iterative consultation. It is particularly appropriate in contexts where the sub-
ject is underexplored, informally embedded, and not readily observable through conventional 
empirical methods.
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The use of the Delphi method is well established in decision-making and supply chain 
research when investigating phenomena under uncertainty or lacking stable definitions (Bou-
zon et al., 2016; Schmidt et al., 2001; Seuring & Müller, 2008). It is especially effective in the 
early stages of theory construction or in fields where formalized knowledge is scattered across 
practical expertise. The present study follows a multi-stage Delphi procedure aligned with 
prior applications in supply chain and operational evaluation (Akkermans et al., 2003; Mac-
Carthy & Atthirawong, 2003; Chen, 2011). The procedure includes expert selection, question 
formulation, individual consultation, and synthesis of inputs into an initial criteria system. The 
process followed in this study is illustrated in Figure 2.

Figure 2. The steps of the Delphi method

A panel of four senior experts is invited to participate in the consultation process. These 
experts are selected based on their institutional roles, professional experience in SCF, and 
familiarity with both formal mechanisms and informal practices. The expert panel includes: 
(1) a supply chain finance manager from a guaranteed financial intermediary affiliated with 
a state-owned enterprise in China, (2) a project manager in the field of digital finance from 
Taishin Holdings in Taiwan, (3) a director of SCF operations at the Bank of China, and (4) a 
senior manager from China Supply Chain Cloud Financial Information Service Co., Ltd. (CSCC), 
which operates the largest SCF platform in China, connecting 153,503 banks and enterprises.

The consultation is guided by the following open-ended question: “What gray transaction 
behaviours produce obstacles that hinder the implementation of blockchain technology in 
the context of SCF?” Experts are asked to reflect on their institutional and industry experience 
to describe informal, semi-regulated behaviours that may not violate legal rules, yet actively 
resist transparency. Responses are individually collected and qualitatively consolidated. The 
synthesized insights form the foundation for the development of evaluation criteria. These 
criteria are subsequently used in the second-stage DANP analysis. The resulting categories 
and relationships are formally presented in the results section.

3.2. Application of the DANP methods

In the second stage of this study, the Decision-Making Trial and Evaluation Laboratory (DE-
MATEL) combined with the Analytic Network Process (ANP), referred to as the DANP method, 
is used to analyse the influence relationships and interdependencies among the implemen-
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tation barriers identified through expert consultation. This hybrid method enables the mod-
elling of feedback structures among criteria, which is essential when dealing with mutually 
reinforcing behavioural factors (Tzeng et al., 2007; Yang et al., 2008; Saaty, 2004).

DANP is considered appropriate for this study because grey transaction behaviours do 
not operate in isolation. Instead, they tend to form interlinked resistance mechanisms within 
supply chain finance, which cannot be effectively analysed using hierarchical or independ-
ent-assumption models. DANP enables a network-based analysis that reflects the actual de-
cision dynamics among interrelated barriers.

Based on the evaluation framework developed through the Delphi method, a set of initial 
criteria is defined to reflect the behavioural and operational obstructions to blockchain imple-
mentation. These criteria are used to design a pairwise comparison questionnaire following 
DEMATEL logic, in which experts assess the degree of influence from one criterion to another 
on a five-point scale (0 to 4).

A total of 18 experts are selected from the same institutional background as the Delphi 
panel. These include bank executives, SCF platform managers, and digital finance specialists. 
Most participants had more than ten years of practical experience in SCF implementation or 
digital finance operations. The experts selected for this study are not hypothetical proxies, but 
practitioners with direct exposure to grey transaction behaviours in the SCF industry. Their 
daily work involves managing or responding to the very issues evaluated in this research, 
such as informal financing relationships and undisclosed fund flows. Although this study does 
not adopt a single-firm case format, it is grounded in field-informed judgment that reflects 
operational realities. Each expert independently completes the questionnaire. The collected 
responses are averaged to form the direct relation matrix, which is then normalized and used 
to calculate the total influence matrix as per DEMATEL procedures.

Using this matrix as input, the ANP supermatrix is constructed. The unweighted superma-
trix is combined with the normalized influence values to generate a weighted supermatrix. 
Through a limiting process, the final global priority weights of each criterion are obtained. 
All computational steps, including matrix formulation, normalization, and convergence cal-
culation, are detailed in the Appendix.

The results obtained through this method provide a structured understanding of how 
different behavioural and operational barriers interact and contribute to the resistance against 
blockchain adoption. By quantifying both the influence strength and direction among criteria, 
this approach offers a basis for explaining the systemic nature of grey transaction behaviours 
in SCF. The resulting prioritization supports the subsequent interpretation of which barriers 
exert dominant influence, and how these influences align with the broader challenges identi-
fied in literature. These findings are analysed in detail in the following results section.

4. Research results

4.1. Delphi-based identification of grey transaction behaviours

According to interviews with four senior managers based on the Delphi method, three grey 
transaction behaviours, including kickbacks, internal and external accounting, and informal 
transaction relationships with banks were identified as barriers to blockchain implementation. 
Based on the above, we further explain this phenomenon as follows.

First, kickbacks. It can be defined as “any remuneration (including any kickback, bribe, or 
rebate) directly or indirectly, overtly or covertly, in cash or in-kind” (Aussprung, 1998). The 
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phenomenon of kickbacks in corporate transactions is widespread in supply chains (Withers 
& Ebrahimpour, 2018), and it objectively promotes transactions to a certain extent. According 
to the interview results, the participating experts believed that more transaction information 
involving kickbacks would be disclosed if blockchain is implemented. This disclosure produces 
three obstructions that hinder blockchain implementation. First, obstructions arise from indi-
viduals with vested interests. Specifically, kickbacks usually occur in various transactions within 
supply chains, even during cooperation with banks. However, different kickbacks also result 
in different benefits. Sometimes, individuals with vested interests may obtain benefits and 
promote transactions through low-cost kickback payments; however, other participants may 
only obtain benefits in transactions through expensive kickback payments. When all the kick-
backs from different transactions are disclosed, some individuals with vested interests making 
low-cost kickback payments are also exposed. The second obstruction arises from internal 
conflict aversion. Many participants know of the existence of kickbacks. However, they usually 
adopt passive attitudes, and they are not willing to disclose these kickbacks. They know that 
disclosing kickbacks will lead to serious internal conflicts because certain transactional rela-
tionships between banks, core enterprises, and partners usually involve unequal agreements 
or “lining moguls’ pockets”, such agreements depend on kickbacks. These actions appear 
to be unethical business behaviour; however, they usually produce a force that maintains a 
stable business environment. However, these things cannot be openly discussed, as such dis-
cussion would lead to serious internal conflict. When kickbacks are disclosed, these unequal 
treaties or activities that line moguls’ pockets are also disclosed, causing internal conflict and 
further leading to unstable supply chains. Third, an obstruction arises from external distrust. 
Specifically, the disclosure of kickbacks triggers distrust from other new participants. When 
transactions involving kickbacks are disclosed, new participants will question the quality of 
the products from the supply chain. Finally, many new participants will leave and cease co-
operation, which decrease the supply chain’s competitiveness.

Second, grey transaction behaviours also arise from internal and external accounting. 
According to Burritt et  al. (2002), internal and external accounting involves such behav-
iours since the level of detail, aggregation of information, and extent of confidentiality ap-
plied to management needs differ from that applied to other stakeholder needs. Such grey 
behaviours are common in the supply chain (Hansen & Mowen, 2007). According to the 
interview results, internal accounting usually involves distorted information. The use of both 
internal and external accounting has two purposes: the first is tax savings, and the second is 
the maintenance of cooperative relationships with core enterprises, banks, and other partners. 
When taxes must be paid, external accounting maximizes tax savings. In addition, longer 
cooperative relationships usually depend on financial soundness. Internal accounting may 
involve more abnormal financial situations, although these situations do not entail a high 
financial risk. If a company implements blockchain, its real accounts (internal accounts) will 
inevitably be displayed on the SCF platform, affecting the maintenance of its cooperative 
relationships and increasing its tax costs. The motivation to obtain these tax savings and the 
need to maintain cooperative relationships obstruct blockchain implementation.

Third, regarding informal transaction relationships with banks, an informal relationship 
is defined as “a long-term cooperation and strategic partnership beyond simple business 
development such as contract and monitoring” (Ma et al., 2018). Many informal transaction 
relationships exist between banks and core enterprises, and banks are usually willing to devel-
op informal relationships to maintain customer relationships (Tufa & Teshu, 2015). However, 
why do banks agree to develop informal transaction relationships? According to the interview 



Journal of Business Economics and Management, 2025, 26(6), 1308–1328 1317

results, the main reasons include bank industry competition and the maintenance of capital 
flows. Regarding bank industry competition, bank executives are quite concerned about com-
petition. Therefore, when banks can build cooperative relationships with core enterprises, their 
competitive advantage in the banking industry is more clearly established. However, financing 
negotiations usually waste time, and banks may lose the chance to cooperate with core enter-
prises if they engage in such negotiations. Therefore, banks tend to establish cooperation quickly 
with powerful, creditworthy core enterprises through informal transaction relationships (Chen 
& Cheng, 2024). Specifically, these informal situations can facilitate flexible, quick adjustments 
to contract terms. They enhance convenience and attract more core enterprises to cooperate 
with banks. However, this approach also involves unfair competition and violates financial laws. 
Regarding the maintenance of capital flows, although supply chain partners can obtain bank 
loans through the credit and guarantees of core enterprises in the context of SCF, these partners 
still need flexible loan policies due to their capital needs related to seasonal deals. To maintain 
capital flows and reduce loan limitations, many banks routinely provide informal contracts to 
their partners when funding loans. Although this situation seems normal, the content of many 
informal contracts involves grey transactions, and this information cannot be disclosed. However, 
an SCF platform built with blockchain technology may disclose information about such informal 
transaction relationships with banks. Therefore, from the perspective of finance providers, this 
issue is also an obstacle to participation in blockchain implementation.

Through our analysis of the interview results, we classified the identified grey transaction 
behaviours and the corresponding obstructions as primary and subordinate criteria of barriers 
to blockchain implementation, as shown in Table 1.

Table 1. Criteria of barriers to blockchain implementation

Primary criteria Subordinate criteria

D1. Kickbacks
C1. Obstructions from vested interests
C2. Obstructions from internal conflict avoidance
C3. Obstructions from external distrust

D2. Internal and external accounting
C4. Tax savings
C5. Maintenance of cooperative relationships

D3. Informal transaction relationships with banks
C6. Bank competition
C7. Maintenance of capital flows

4.2. DANP-based analysis of grey transaction behaviour

Based on Table 1, we designed an expert questionnaire for DANP data collection. This ques-
tionnaire was distributed to 18 experts from the companies of the 4 experts who participated in 
the Delphi interview. After collecting these experts’ opinions, we further analysed the data using 
DANP. Table 2 shows the average matrix of the direct relationships generated based on the 
opinions of the 18 experts. The total impact matrix was calculated based on Equations (2)–(4), as 
shown in Table 3. Then, based on Equations (5) and (6), the sum (r + d) and difference (r – d) of 
the impacts received and caused could be obtained for each primary and subordinate criterion, 
as shown in Table 4. Table 4 shows that ‘informal transaction relationships with banks 3( )D ’ (r – d) 
has the highest positive value, indicating that this factor is the most important criterion. This indi-
cates that the factor ‘informal transaction relationships with banks’ has a greater influence on the 
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other criteria than they have on it. The participating experts believed that banks occupy relatively 
strong positions in SCF; therefore, their informal financing methods are a central consideration 
that affects barriers to introducing blockchain technology. ‘Informal transaction relationships with 
banks 3( )D ’ also has the highest (r + d) value, which means this factor can strongly influence the 
other primary criteria and be influenced by them.

Table 2. The direct relation average matrix

D 1C 2C 3C 4C 5C 6C 7C

1C 0.00 0.17 0.18 0.16 0.17 0.16 0.16 

2C 0.12 0.00 0.14 0.14 0.14 0.14 0.13 

3C 0.13 0.13 0.00 0.15 0.17 0.16 0.15 

4C 0.14 0.14 0.16 0.00 0.14 0.14 0.14 

5C 0.14 0.12 0.15 0.14 0.00 0.17 0.14 

6C 0.13 0.15 0.14 0.13 0.17 0.00 0.14 

7C 0.13 0.14 0.13 0.14 0.15 0.15 0.00 

Table 3. The total influence matrix

T 1C 2C 3C 4C 5C 6C 7C

1C 0.91 1.09 1.17 1.10 1.21 1.19 1.13 

2C 0.87 0.79 0.97 0.93 1.01 1.00 0.94 

3C 0.93 0.96 0.91 1.00 1.10 1.08 1.01 

4C 0.91 0.94 1.02 0.84 1.05 1.04 0.98 

5C 0.92 0.93 1.02 0.96 0.93 1.06 0.99 

6C 0.92 0.96 1.02 0.97 1.09 0.93 1.00 

7C 0.90 0.94 1.00 0.96 1.05 1.04 0.85 

Table 4. The sum of the influences received and given on TC and T

TC r d r + d r – d T r d r + d r – d

D1 8.49 8.56 17.05 –0.07 

1C 7.79 6.36 14.15 1.44 

2C 6.52 6.63 13.15 -0.10 

3C 7.00 7.12 14.12 -0.13 

D2 9.21 9.71 18.92 –0.49 
4C 6.79 6.77 13.56 0.02 

5C 6.81 7.43 14.25 -0.62 

D3 9.89 9.33 19.22 0.56 
6C 6.88 7.35 14.23 -0.46 

C7 6.75 6.89 13.64 -0.14 
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Using Equations (8)–(10), the limit supermatrix can be obtained, and the weights of the 
various factors can be calculated, as shown in Table 5. The results show that “Internal and 
external accounting 2( )"D  is the most important primary criterion, while “Banking competi-
tion 6( )C ” and “Tax savings 4( )"C  have the greatest weights overall. The influential relation-
ships between the three primary criteria and their subcriteria can be visualized as plotted in 
Figure 3. As shown in Figure 3, we found that the obstructions from vested interests 1( )C , 
tax savings 4( )C , and the maintenance of capital flows 7( )C  have the highest values ( )−r d  
within their respective subsystems.

Figure 3. The steps of the Delphi method

Table 5. Influential weights of criteria

TC Local weight Ranking T Local weight Ranking Global weight

D1 0.31 3

1C 0.48 1 0.15

2C 0.30 2 0.09

3C 0.22 3 0.07

D2 0.35 1
4C 0.53 1 0.19

5C 0.47 2 0.17

D3 0.34 2 6C 0.58 1 0.20

C7 0.42 2 0.14
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5. Discussion

According to the analysis results, three implementation barriers of blockchain were identified, 
namely, kickbacks, internal and external accounting, and informal transaction relationships 
with banks. Based on the above, we further identify seven obstructions arising from these 
three barriers and explain why these three are the main barriers to blockchain implementa-
tion.

The analysis results reveal that internal and external accounting 2( )D  has the highest 
weight, namely, 0.35. However, it does not impose the highest degree of influence (r – d). 
Internal and external accounting are still means for grey behaviour, and they are widely 
adopted. However, excessive distorted information is involved in internal accounting, while 
external accounting seems to involve negative reporting (Black, 2019). Internal and external 
accounting are employed to reduce taxes and maintain cooperative relationships, and they 
have an important function. However, it is impossible to disclose all internal accounting infor-
mation. Sometimes internal accounting involves much information regarding real transactions 
with stakeholders, including banks, core enterprises, and other partners (Burritt et al., 2002). If 
internal and external accounting information is disclosed via blockchains, a domino effect may 
ensue and lead to a serious financial crisis. Many banks, core enterprises, and other partners 
may be implicated, which could even lead to related problems such as tax issues, financial 
risk, and social pressures. Based on the above, internal and external accounting certainly act 
as critical barriers that hinder blockchain implementation.

Regarding the cause-and-effect relationship between the three barriers, the (r – d) value 
of the primary criterion, “Informal transaction relationships with banks 3( )D ”, is the largest, 
and this factor influences kickbacks 1( )D  and internal and external accounting 2( )D . This 
analysis result is amazing because it means that informal relationships with banks may be 
a critical under-the-table barrier to blockchain implementation in SCF! Specifically, informal 
transaction relationships with banks increase banks’ industry competition because they can 
facilitate convenient loan funding for core enterprises and attract more cooperation. They 
also enhance the loan flexibility of supply chain partners about seasonal needs and further 
maintain capital flows to these partner firms. However, ultimately, the above behaviours 
generate more revenue for banks. Therefore, to strengthen the cooperation relationships 
between banks, core enterprises, and partners, all supply chain participants, including banks, 
rely excessively on informal relationships to maintain capital flows because this approach can 
create a win–win situation. Thus, banks are the bridge connecting core enterprises, upstream 
and downstream partners, and major participants through financing activities; they are the 
central coordinators of supply chain capital flows, play a central controlling role (Fellenz 
et al., 2009), and must participate in a series of SCF activities. Banks cannot be unaware of 
the problems with kickbacks and internal and external accounting. Therefore, we can say that 
informal transactions with banks promote kickbacks and internal and external accounting. 
Therefore, the existence of barriers to blockchain implementation is made possible through 
the grey transaction behaviours of banks.

6. Conclusions

SCF is an important model and strategy, and it has a strong effect on enhancing the cash and 
capital flows of supply chains, thus strengthening supply chain efficiency. However, traditional 
SCF problems still must be solved. Against this background, the implementation of block-



Journal of Business Economics and Management, 2025, 26(6), 1308–1328 1321

chain has been proven to have positive effects on improving the problems with traditional 
SCF. However, only large, multinational groups have successfully implemented blockchain to 
strengthen SCF. Other supply chain organizations still face difficulties in implementing block-
chain for SCF, although existing studies have explored and identified related implementation 
barriers. Based on the above, this study attempted to identify barriers to blockchain imple-
mentation from the perspective of grey transaction behaviours. According to the analysis 
results, three grey transaction behaviours that function as barriers were identified, namely, 
kickbacks, internal and external accounting, and informal transaction relationships with banks. 
Based on these three barriers, seven obstructions were highlighted to further explain why 
these three barriers hinder blockchain implementation.

This study has valuable academic and practical implications. Academically, this study fills a 
research gap on the barriers to blockchain technology implementation in the context of SCF. 
The existing studies in this field generally explore implementation barriers in ideal situations 
and ignore the dark sides of such approaches. However, in the real world, many negative 
factors, such as grey transaction behaviours, are involved in financial and supply chain op-
erational environments. In addition, many barriers certainly arise from such negative factors. 
However, the existing studies lack an exploration of these dark sides. Thus, this study tried 
to explore barriers to blockchain implementation in the context of SCF, focusing on grey 
transaction behaviours; thus, the analysis results certainly fill the abovementioned gap in the 
existing studies. 

Regarding the practical implications, SCF plays a crucial role in supporting liquidity and 
operational continuity across a wide range of industries. While this study focuses on the 
context of China’s SCF system, the types of behavioural barriers examined include informal 
financial practices and internal accounting irregularities. These are also common in other 
economies with similar institutional characteristics. Therefore, the findings presented in this 
study may offer meaningful reference points for practitioners and regulators involved in SCF 
reforms across different industrial and national settings. Strengthening SCF through block-
chain implementation remains necessary but challenging. This study identified three imple-
mentation barriers through an analysis of grey transaction behaviours and further explained 
the subordinate obstructions derived from them. Managers can thus reconsider strategies 
to reduce these frictions by prioritising the most influential barriers and their causal rela-
tionships. In particular, internal and external accounting appear as a dominant constraint, 
while informal transaction relationships with banks act as a latent but powerful enabler 
of other obstructions. These findings suggest that policymakers and platform developers 
should go beyond traditional technical solutions by embedding institutional sensitivity and 
offering gradual compliance mechanisms. For managers, internal audit systems and phased 
integration strategies can help organisations shift away from grey transactional routines. 
Decision-makers in SCF institutions and regulatory agencies can use these findings to target 
informal resistance more effectively, sequence interventions, and develop governance models 
that align technical solutions with behavioural realities.

This study also has shortcomings. We identify the examined barriers by referring to data 
extracted via an unstructured questionnaire from experts in China, and this approach may 
have introduced limitations related to generalizability and the number of questionnaires used; 
thus, more expert interviews could be conducted globally in the future to ensure that the 
findings are informative throughout the broader field of SCF. Second, this research area is 
unique in that the relevant barriers are hidden within the industry processes and are con-
fidential; therefore, there may still be more grey trade indicators that urgently need to be 
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identified, and an alternative evaluation system could be considered to validate the findings 
further. Finally, empirical research and industry practice should verify whether the revelation 
of the relevant grey industry means provided by this study can substantially help with block-
chain implementation. 
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APPENDIX

Regarding the DANP analysis process, we explain the following.
The DEMATEL analysis proceeds as follows:
Step 1: Calculate the direct relation average matrix. This study uses a paired comparison 

expert questionnaire to collect expert opinions. In the questionnaire, we assume that the 
scales 0, 1, 2, 3, and 4 range from ‘‘no influence’’ to ‘‘very high influence’’. The respondents 
were asked to indicate the degree of direct influence that each criterion i  exerts on each 
criterion j ; this assumed level of influence is expressed by ijd . A direct relation matrix is 
produced for each respondent, and an average matrix D  can then be derived based on the 
means of the criteria within the various direct matrices of the respondents. This average 
matrix D  is represented as follows:
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Step 2: Calculate the initial direct influence matrix. The initial direct influence matrix X  (

×
 =  ij n n

X x ) can be obtained by normalizing the average matrix D . Specifically, the matrix 
X  can be obtained based on Eqs. (2) and (3), in which all principal diagonal elements are 
equal to 0.

	 = · ;X s D  	 (2)

	 =

 
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min 1/ max .
n

iji
i
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Step 3: Derive the total influence matrix. This is realized through a sustained decrease 
in the indirect effects of the problems along the powers of X , e.g., 2X , 3X , …, kX  and 

×→∞
 =  lim 0k

n nk
X , where  =   *ij n n

X x , 0≤ ijx <1, 0≤∑ iji
x <1, 0≤∑ ijj

x <1 and at least one 

column or one row sum equals 1. The total influence matrix can be expressed by the follow-
ing equation:

	 ( ) ( ) ( )− −
= + + +…+ = − − = −

1 12 3 ,k kT X X X X X I X I X X I X
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where 
×

 =  ij n n
T t , = …, 1,2, ,ni j  and ( ) ( )−− − =

1
I X I X I . Moreover, this method can be used 

to calculate the sum of each row and column of matrix T , which are calculated based on 
Eqs. (5) and (6):
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where id  denotes the sum of the i th row of matrix T  and represents the sum of the direct 
and indirect influences of criterion i on the other criteria, likewise it denotes the sum of the 
j th column of matrix T  and the sum of the direct and indirect effects on criterion j  from 

other criteria. Moreover, when =i j  (i.e., the sum of the aggregate rows and columns), +i ir d  
provides an index of the given and received influence intensities; that is, +i ir d  denotes the 
intensity of the central role played by criterion i  in the problem. If −i ir d  is positive, criteri-
on i  affects criterion s; if −i ir d  is negative, criterion i  is influenced by criteria (Tzeng et al., 
2007; Yang et al., 2008).

Step 4: Set a threshold value and obtain the NRM. Each criterion tij of matrix T provides 
network information on how criterion i impacts criterion j. To isolate the relation structure 
of criterion s, it is necessary to set a threshold value α to filter the minor impacts denoted 
by criterion s of matrix T. In practice, if all the information from matrix T is converted to the 
NRM, the map would be too complicated to provide the necessary network information for 
decision-making. To reduce the complexity of the NRM, the decision-maker sets a threshold 
value α for the influence level to filter out minor effects: only criteria s whose influence values 
in matrix T are higher than the threshold value are chosen and converted. Specialists must 
set this threshold value. An NRM can be drawn when the threshold value and the relative 
NRM have been determined.

ANP is a mathematical theory that can systematically overcome dependence (Saaty, 2004). 
The steps of the method are as follows:

Step 5: Compare the criteria in the whole system to form an unweighted supermatrix. The 
first step of ANP is to use pairwise comparisons of criteria to set up an unweighted superma-
trix by asking, “How important is the focal criterion compared to another criterion concerning 
the task?”. These relative importance values can be expressed on a scale (1 to 9) ranging from 
equal to extremely important. The general form of this supermatrix is described as follows:
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where nC  denotes the n th cluster, nmc  denotes the m th criterion in the n th cluster, and 
ijW  is the principal eigenvector of the influence of the criteria in the j th cluster with re-

spect to the i th cluster. Moreover, if the j th cluster has no importance in relation to the i
th cluster,  =  0ijW .

Step 6: Obtain the weighted supermatrix by multiplying the normalized matrix based on 
the DEMATEL technique. Following tradition, we accurately convert the sum of each column 
to 1 to obtain the weighted supermatrix. To make the sum of each column equal to 1, each 
criterion in a column is divided by the corresponding number of clusters. This means that 
each cluster has the same weight when using this normalization method. However, each 
cluster may influence other clusters in different ways. Therefore, assuming that all the clus-
ters’ weights are equal to obtain the weighted supermatrix is unreasonable. A hybrid method 
based on the DEMATEL technique has been proposed to solve this problem (Yang et  al., 
2008). First, the DEMATEL technique is used to derive the total influence matrix T  shown in 
step 3. The normalized total influence matrix is expressed as DT .
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Then, Eq. (9) is used to combine DT  with the unweighted supermatrix W  to obtain a 
weighted supermatrix, wW .
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Step 7: Calculate the global priority vectors using the limiting process method. We can 
raise the weighted supermatrix by limiting it to a sufficiently large power k  (as shown in 
Eq. (10)) until it converges and becomes a long-term stable supermatrix; in this way, we can 
obtain the overall priorities, which are called ANP weights.

	 →∞ .lim k
k wW 	 (10)

If there are multiple limiting supermatrices, for example, if there are N  supermatrices, 
the average of the values is obtained by adding all N  supermatrices and dividing by N . 

This procedure provides the final global priority weights of all criteria. The use of this 
DANP procedure in this study ensures that the complex feedback and interdependencies 
among gray transaction behaviours and their related barriers are rigorously captured and 
quantitatively analysed, building on the frameworks proposed by Shieh et al. (2010), Tseng 
(2009), and Chen et al. (2011).


