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ACCOUNTING, CORPORATE GOVERNANCE & BUSINESS ETHICS | 
RESEARCH ARTICLE

Corporate governance innovation framework to 
reduce credit risk in MSMEs using blockchain 
technology
Mutamimah Mutamimah1*, Suryani Alifah2 and Made Dwi Adnjani3

Abstract:  This study aims to design a framework of corporate governance innova
tion to reduce the credit risks of Micro, Small and Medium Enterprises (MSMEs) by 
using blockchain technology. The research design uses a qualitative approach with 
Grounded theory analysis for data analysis with open, axial, and selective coding. 
This framework consists of two stages, namely development and validation. In- 
depth interviews are used for data collection to develop the framework while focus 
group discussions are used for validation. The in-depth interviews are carried out 
with various stakeholders, such as the government, association, MSMEs, suppliers, 
and banking. Findings show that blockchain technology as corporate governance 
innovation framework has the potential to reduce asymmetric information and 
credit risk. The reason is that blockchain technology can facilitate recording, 
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immutable, partial decentralisation, and storage of business and financial transac
tions on a digital network and all stakeholders can access information in 
a transparent and valid manner that can increase transparency, accountability, 
responsibility, and fairness. Results of the focus group discussion indicate the 
validity of the proposed framework.

Subjects: Corporate Finance; Economics; 

Keywords: blockchain technology; corporate governance innovation; credit risk

1. Introduction
Business units in Indonesia are dominated by Micro, Small and Medium Enterprises (MSMEs), which 
account for 99% of the total national business units while the remaining 1% are large companies 
(Tambunan, 2017). MSMEs can absorb majority the number of workers (Susan, 2020) and can 
contribute to economic growth (Juminawati et al., 2021). However, MSMEs face difficulties in 
development due to limited access to financial institution (Maseko & Manyani, 2011; Myint,  
2020). Banks cannot easily provide loans to SMEs because of their asymmetric information, and 
MSMEs do not have well-documented financial data, valuable assets and proven track record 
(Tambunan, 2017). This scenario prompts MSMEs to carry out opportunistic behaviours to prioritise 
their interests which harm creditors and other stakeholders, and thus become high-risk borrowers 
(Mutamimah & Hendar, 2017; Mutamimah et al., 2021).

Various efforts have been made to overcome the problem of credit risk, one of which is the 
implementation of corporate governance in MSMEs. Corporate governance (Mutamimah et al.,  
2021) as a system, mechanism, and structure to regulate, monitor and control the behaviours of 
MSME managers to reduce the moral hazards, and thus reduce the company credit risks. Banks 
have implemented corporate governance for evaluating creditworthiness based on the 5C rule, as 
follows: Capacity, Capital, Character, Collateral and Condition. However, MSMEs lack financial data, 
and thus the bank is only based on subjective perceptions as the basis for determining credit
worthiness (Wasiuzzaman & Nurdin, 2019). This basis is also a source of credit risk, despite the 
bank having implemented corporate governance. These efforts are not effective as indicated by 
a research gap on the effect of corporate governance on credit risk. Mutamimah et al. (2021) and 
Postnova (2012) found that traditional corporate governance cannot effectively reduce MSMEs’ 
credit risk, contrary to Dao and Pham (2015) that showed a can decrease of credit risk. The present 
study motivated by this unresolved problem of MSMEs credit risk.

In the current digital economy era, MSMEs can improve their business with digital innovation of 
corporate governance by applying blockchain technology. This new technology can facilitate the 
recording and storage of business and financial transactions on a network of digital blocks that 
ensures transparency, resilience and trust and thereby reduce credit. Singh et al. (2020) stated that 
blockchain is described as decentralised ledger system, where their information is stored on 
computers and monitored by all stakeholders and allows for secure transactions without the 
need of any intermediary. Therefore, blockchain can be used to support the implementation of 
corporate governance. Singh et al. (2020) also stated that blockchain plays a vital role in effective 
corporate governance, reinforced by Smith and Dhillon (2020) that blockchain technology can 
secure financial transactions. Liu et al. (2021) found that blockchain can facilitate the transforma
tion of credible information, enabling banks to gain knowledge from collateral. Thus, blockchain 
technology can reduce asymmetric information between agents and principals (Lemieux, 2016).

Previous studies related to the application of blockchain technology to improve corporate 
governance performance in the non-financial and non-MSMEs fields have been carried out. Such 
research includes the implementation of blockchain technology in operations management (OM) 
with supply chain management (SCM) from the perspective of sustainable performance in the 
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airport industry (DiVaio & Varriale, 2020). Blockchain technology was also used to integrate 
complex multi-tier supply networks that can reduce information asymmetry and opportunistic 
behaviours across different tiers of the supply network, and thus can enhance the visibility and 
transparency of suppliers’ sustainability practices across the different layers of the supply network 
(Najjar et al., 2023). Moreover, blockchain technology was also used to improve the value to gender 
equality (GE) and inclusion, in line with Sustainable Development Goal (SDG) 5 through the 
technology-oriented corporate governance (CG) models (DiVaio et al., 2023). However, the present 
study focuses on blockchain technology as a corporate governance innovation to reduce credit risk 
in MSMEs in Indonesia, which has never been examined. The purpose of this study is to develop 
a of corporate governance innovation framework to reduce credit risk for MSMEs by using block
chain technology. This article is divided into five parts. The first section is the Introduction followed 
by the literature review. The third section presents the research methods and the fourth shows the 
results and discussion. The fifth is the conclusion, limitations and implication.

2. Literature review
This review includes research on Credit Risk for MSMEs, Corporate Governance and Credit Risk for 
MSMEs, Blockchain Technology and Credit Risk and Corporate Governance Innovation Based on 
Blockchain Technology.

2.1. Credit risk for MSMEs
Credit risk is a crucial problem that has not been resolved. Therefore, managers must properly 
manage risk because of its impact on the company performance and sustainability (Mutamimah 
et al., 2022). MSMEs in Indonesia have several common characteristics, as follows: family business 
with management held by one person (Kurniawati et al., 2018); limited financial access (Maseko & 
Manyani, 2011); and has a high credit risk (Mutamimah & Hendar, 2017). Juniarti and Omar (2021) 
and Kolapo et al. (2012) defined credit risk as the possibility that the borrower cannot or are 
unwilling to repay the interest and capital according to time line of contract. Credit risk occurs due 
to asymmetric information (Yoshino & Taghizadeh-Hesary, 2018; Yudaruddin, 2020) and evalua
tion of creditworthiness for MSMEs based on the bank perception (Karlan et al., 2015), given their 
lack of financial statement data (Claessens & Tzioumis, 2006). Moreover, Maseko (2011) found that 
most MSMEs lack accounting knowledge and do not have efficient records for measuring financial 
performance. This finding is reinforced by results (Wasiuzzaman et al., 2020) that one of the 
causes of difficulties for SMEs to access credit is the lack of available hard data, which financial 
institutions need to assess creditworthiness for loan requests. This creates a high credit risk for 
MSMEs (Ciftci et al., 2019; Mutamimah & Hendar, 2017; Mutamimah et al., 2021; Mutezo, 2013), 
who tend to receive more loans from small and medium-sized banks with whom they can interact 
personally and obtain long maturities (Yudaruddin, 2020). However, MSME owners are often 
ineffective in managing working capital, causing their asymmetric information for banks 
(Yudaruddin, 2020) and having a high credit risk (Mutamimah & Hendar, 2017). As expected, 
MSMEs have not developed given their limited access to finance (Maseko & Manyani, 2011; 
Myint, 2020). Abe et al. (2015) stated that capital is an obstacle for MSMEs that do not manage 
working capital effectively and provide asymmetric information to banks, which hampers the 
application process and approval from the banking sector. Banks are not yet fully willing to provide 
loans to SMEs, due to having less information than that held by SMEs, causing irregularities in the 
management of loan capital and reinforced by the lack of financial statement data (Claessens & 
Tzioumis, 2006).

2.2. Agency theory, corporate governance and credit risk for MSMEs
Corporate governance was developed from agency theory (Jensen & Meckling, 1976), which states 
that agency conflict occurs when asymmetric information exists between the agent and the 
principal. Specifically, the information held by banks as principals is less than that held by 
MSMEs as agents. In this scenario, MSMEs often misuse the use of loan capital for consumption 
purposes rather than on business development, the lack of which causes difficulties in repaying 
their loans on time. Many methods and systems are applied by banks to evaluate creditworthiness 
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and to prevent the credit risk. One method is corporate governance as a system, structure and 
mechanism to regulate and monitor the behaviours of MSME managers (Mutamimah et al., 2021). 
Therefore, applying corporate governance is important for MSMEs to follow its principles, namely: 
transparency, accountability, responsibility, independence and fairness. This is explained by stake
holders theory of corporate governance, its posits that all stakeholders (MSMEs, banking, suppliers, 
consumers, and government should concern on all stakeholders’ interests in its corporate govern
ance process and have no stakeholders that get negative impacts. MSME managers are required to 
provide transparent financial and non-financial reports to banks and other stakeholders (Fülöp,  
2014). Transparency can reduce information asymmetry between banks and MSMEs, thereby 
reducing credit risk. MSMEs must comply with corporate governance, such as with applicable 
regulations and regular monitoring and evaluation to demonstrate accountability. These tasks 
can help MSMEs to overcome irregularities in their management to continually and effectively run 
their business, and thus properly manage their credit risk (Ansong, 2013). MSMEs must be orderly 
in compiling financial reports at each period and with laws and regulations as a form of respon
sibility and independence to stakeholders, such as banks (Hanifah, 2015). MSMEs that apply fair
ness provide transparent and equal information disclosure on appropriate records and accounting 
standards to fulfil the rights of stakeholders such as banks (Abor & Adjasi, 2007; Hanifah, 2015). 
A standard for evaluating of MSMEs creditworthiness is corporate governance implementation as 
indicated by the 5C rule, as follows: Capacity, Capital, Character, Collateral and Condition. In 
addition, Juniarti and Omar (2021) said that MSMEs credit risk evaluation relied on data to grant 
credit in supply chain finance. This system is used to evaluate the credit risk in three dimensions: 
financial status, non-financial status of SMEs, and transaction credit and reputation supervision 
based on the supply chain. However, the lack of financial data of MSMEs cause banks to rely on 
subjective perceptions for determining creditworthiness (Wasiuzzaman et al., 2020). This is also 
a source of credit risk, despite the bank having implemented corporate governance.

2.3. Blockchain technology and credit risk
Blockchain is an integration of several computer technologies including P2P networks, encryption 
algorithms, timestamps, consensus mechanisms and smart contracts. The blockchain has techni
cal characteristics such as distributed storage, partial decentralisation, security, trustworthiness 
and resource openness (Zhang & Ma, 2020). Each user entity can then be allowed access to view, 
create or modify the selected data or records depending on its role (Dashottar & Srivastava, 2021). 
Blockchain requires large storage capacity and more processing power, which can speed up the 
creation of new records and search through current ones, as well as simplifying the active directory 
management. This capability not only improves data ownership and increases the credibility of 
information provided by users, but also addresses confidentiality and privacy concerns (Dashottar 
& Srivastava, 2021).

Credit data from the same information subject may be collected by several financial institutions 
as a resource of credit reporting agencies. When data ownership cannot be clearly determined, 
sharing data externally can lead to leakage of commercial information and cause harm to 
institutional interests (Zhang & Ma, 2020). Credit reporting is part of the financial infrastructure 
to prioritise the quality of credit data. Blockchain is a combination of several computer technology 
networks that can assist in credit reporting and solve difficult problems in sharing credit informa
tion in a targeted manner (Zhang & Ma, 2020). Liu et al. (2021) found that the blockchain 
technology supported by the Internet of Things can facilitate the transformation of credible 
information and improve the information acquisition capabilities of traditional banks and regarding 
knowledge on collateral. In addition, the e-platform in the new architecture increases the involve
ment of banks in the supply chain and builds an equitable network to reduce warehousing risks. 
The use of smart contracts and collaborative mechanisms ensures process and outcome control in 
reducing liquidity risk. As a breakthrough technology, blockchain is leading a new period of global 
technological and industrial change.

Mutamimah et al., Cogent Business & Management (2023), 10: 2250504                                                                                                                          
https://doi.org/10.1080/23311975.2023.2250504

Page 4 of 21



One of the largest challenges faced by MSMEs is the hefty costs of credit and regulatory 
compliance, especially for negative accounts. MSMEs can start utilizing blockchain for cross- 
border payments and trade finance, to be used in managing credit risk (Dashottar & Srivastava,  
2021). One of the uses of blockchain, which can be applied to MSMEs, is that users can make 
the network private and limit information transactions within one or a group of banks to 
effectively manage credit risk (Dashottar & Srivastava, 2021). Implementing blockchain can 
increase the speed of decision making and facilitate the rapid and efficient involvement of 
shareholders.
2.4. Corporate governance innovation based on blockchain technology
Blockchain can achieve an effective corporate governance, which when poorly implemented can be 
a major factor in corporate scandals and financial crises (Akgiray, 2019). Blockchain technology can 
eliminate several forms of negative intermediation and inefficiency, thus presenting great opportu
nities for better corporate governance (Akgiray, 2019; Lafarre & Van der Elst, 2018). This finding is 
supported by Mahyuni et al. (2020) that blockchain can increase firm performance in terms of 
transparency, traceability, sustainability, trust and cost-efficiency. The potential of blockchain in 
improving corporate governance can be considered as an effective and efficient mechanism to ensure 
transparency and accountability in business affairs. Clarity and accessibility in communication chan
nels on a peer-to-peer network infrastructure can help identify and fulfil responsibilities. Blockchain 
can observe the running of MSME management, and thus facilitates monitoring for fair and indepen
dent decision making (Akgiray, 2019). Blockchain in corporate governance can result in improved 
liquidity, lower fees, accurate records and transparent ownership (Daluwathumullagamage & Sims,  
2020). Singh et al. (2020) described Blockchain as a decentralised ledger system, where information is 
stored on computers and monitored by all stakeholders and allows for secure transactions without the 
need of any intermediary; however, cybercriminals can seize control over the network, and requires 
support in the implementation of corporate governance. Singh et al. (2020) also stated that blockchain 
plays a vital role in effective corporate governance, which involves balancing the interest of different 
stakeholders of a company, such as the society, financial lenders, suppliers, customers, stakeholders 
and management. Blockchain helps corporate governance by increasing the transparency of the 
transactions of real estate, funds and shares.

Previous studies related to the application of blockchain technology in corporate governance in 
non-financial and non-SMEs fields have been carried out. For example, blockchain technology is 
used for operations management (OM) with supply chain management (SCM) in the airport 
industry from a sustainable performance perspective (DiVaio & Varriale, 2020). Data analysis was 
completed by reading and processing financial statements, non-financial reports and the website 
of one strategic airport infrastructure in southern Italy, and related information and data con
cerning blockchain technology and sustainable performance were collected. The A-CDM platform is 
one of the main blockchain technology applications in the airport industry that promotes coopera
tion between the main players in the aviation industry and the air traffic controllers (ATCs) to 
reduce fragmentation, inefficiency and uncoordinated operations. Najjar et al. (2023) found that 
blockchain technology is used to integrate the complex multi-tier supply networks so as to reduce 
information asymmetry and opportunistic behaviours across the different tiers of the supply net
work, and thus can enhance the visibility and transparency of suppliers’ sustainability practices 
across the different layers of the supply network. The connectivity and rapid/immutable sustain
able information sharing features associated with blockchain increase suppliers’ predictability and 
create robust sustainable supply networks. In addition, DiVaio et al. (2023) found that blockchain 
technology is used to improve the value to gender equality (GE) and inclusion, in line with the 
Sustainable Development Goal (SDG) 5, through the technology-oriented corporate governance 
(CG) model. The study explains how blockchain must be used to promote GE in organisational 
environments, but also points out how it can worsen the marginalisation of women without 
implementation in a gender responsive manner. The findings indicate that Blockchain technology, 
characterised as a distributed technology, opens access to payments for women and overcomes 
obstacles related to the cultural, economic, social and national conditions of origin.
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3. Research methods
This study proposes a research design using qualitative approach with Grounded theory analysis 
for data analysis, which includes open, axial and selective coding. This framework consists of two 
stages, namely, development and validation. Data collection is carried out for framework devel
opment using in-depth interviews, while framework validation was carried out using focus group 
discussions (FGDs). Informants of in-depth interviews include bank, government, MSMEs, suppliers, 
consumers, association, information technology experts, economic experts and production part
ners. The participants are from Central Java, distributed in four regions, namely, Semarang City, 
Semarang Regency, Solo City and Pekalongan Regency. The data analysis uses Grounded Theory, 
a systematic yet flexible method that emphasises data analysis, involves simultaneous data 
collection and analysis, uses comparative methods and provides tools for constructing theories/ 
model/frameworks (Wertz et al., 2011). This data analysis consists of three main steps: first, open 
coding identifies the core concepts and their characteristics and dimensions; second, axial coding 
examines strategies, conditions and consequences; and third, selective coding builds the theory/ 
frameworks (Glaser, 1992). This framework is validated by using FGDs. According to Ritchie et al. 
(2003), typical focus groups involve 6–8 people who meet once, but the optimum group size 
depend on diversity in opinion on the issue, and a large group is more effective than a small 
one. The FGDs are carried out with various stakeholders (government, association, suppliers and 
banking) located in four different areas in Central Java, namely, Semarang City, Semarang 
Regency, Pekalongan Regency and Semarang City.

4. Results and discussion

4.1. Profiles of the informants and of FGD participants
The in-depth interviews are carried out with 23 informants, while the FGDs include 77 participants come 
from variated stakeholders, such as the government, association, suppliers and banking. The participants 
are located in Central Java that are distributed in four regions in Central Java, namely Semarang City, 
Semarang Regency, Solo City and Pekalongan Regency. Table 1 shows the profile of the informants.

This framework is validated by using four FGDs in four different areas in Central Java, namely, 
Semarang City, Semarang Regency, Pekalongan Regency and Semarang City. The total of FGD 
participants were 77 people representing of government, association, suppliers, banking, and 
MSMEs from the area mentioned. The profiles of the FGD participants are shown in Table 2.

Table 1. Informants profile
No Informants Name of Institution Quantity
1. Bank Director Islamic bank 1

2. Bank Director Government bank 1

3. Government Central Java Office of 
Cooperatives and SMEs

1

4. MSME’s Leader Semarang City MSME’s 3

5. MSME’s Leader Semarang Regency 
MSME’s

3

6. MSME’s Leader Pekalongan Regency 
MSME’s

4

7. MSME’s Leader Solo City MSME’s 5

8. IT expert University 2

9. Consumer MSME’s consumer 2

10. Production partner Production partner of 
MSME

1

Source: In-depth interview, 2022. 
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4.2. Grounded theory analysis
This qualitative data analysis uses Grounded Theory. In this type of research design, a data 
analysis consists of three main steps: first, open coding that identifies the core concepts and 
their characteristics and dimensions; second, axial coding that examines strategies, conditions and 
consequences; and third, selective coding that builds a theory or framework.

Table 2. FGD participant profiles
FGD FGD Venue Participants Institutional Quantity
I Semarang City Government Regional 

Cooperatives and 
SMEs Agency

1

Bank Director Islamic bank 3

Bank Director Government bank 3

Association MSME’s association 2

MSME’s Leader MSMEs Semarang 
City

6

Supplier MSME’s Suppliers 6

Total 21
II Solo City Government Regional 

Cooperatives and 
SMEs Agency

1

Bank Director Islamic bank 2

Bank Director Government bank 3

Association MSME’s association 2

MSME’s Leader MSMEs Semarang 
City

6

Supplier MSME’s Suppliers 6

Total 20
III Pekalongan 

Regency
Government Regional 

Cooperatives and 
SMEs Agency

1

Bank Director Islamic bank 2

Bank Director Government bank 2

Association MSME’s association 2

MSME’s Leader MSMEs Semarang 
City

6

Supplier MSME’s Suppliers 6

Total 19

IV Semarang Regency Government Regional 
Cooperatives and 
SMEs Agency

1

Bank Director Islamic bank 1

Bank Director Government bank 2

Association MSME’s association 2

MSME’s Leader MSMEs Semarang 
City

5

Supplier MSME’s Suppliers 6

Total 17
Source: FGD, 2023. 
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4.2.1. Open coding 
First, open coding is carried out to identify the core concepts and their characteristics and 
dimensions. The core concepts of corporate governance innovation to reduce credit risk in MSME 
using blockchain technology are then extracted, as shown in Figure 1.

Corporate Governance 
Innovation to Reduce 
Credit Risk in MSME 

Using Blockchain 
Technology

MSME Credit 
Evaluation Indicator 

(MCEI) 

MSME Corporate 
Governance 

(MCG) 

Blockchain 
Governance 

(BG) 

Figure 1. Core concepts.

Figure 2. Procedure for granting 
credit.

MSME Credit 
Evaluation Indicator 

etaroproCEMSM
Governance 

Capacity 
Capital 

Character 
Collateral 
Condition 

ycnerapsnarT
Accountability 
Responsibility 

Fairness 

 Blockchain governance  
 Interaction 

Control 
Autonomy 

Financial statements 
Asset Report 

Track Record Credits 
Government Regulation 

Bank Regulations 
Macroeconomic Conditions

Figure 3. Relations among 
categories.
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The extracted core concepts consist of MSME credit evaluation indicator (MCEI), MSME 
Governance (MG) and Blockchain Governance (BG). The characteristics and dimensions of each 
core concept are described in Table 3.

4.2.1.1. MSME’s credit evaluation indicators (MCEI). To obtain credit, MSMEs must follow the pro
cedure for granting credit. Procedure for granting credit means the stages that must be passed by 
MSMEs before it is decided to disburse credit. The goal is to make it easier for banks to assess the 
feasibility of a credit application, as shown in the following figure 2.

The credit applicant submits a proposal with attached required documents. The survey consists 
of Interview I, On the Spot and Interview II. On the spot is a field examination to review various 
objects that are used for business or collateral.

Table 3. Open coding for corporate governance innovation to reduce credit risk in MSME using 
blockchain technology
Core Concepts Characteristics Dimensions Explanation
MSME Credit Evaluation 
Indicator

Indicators used by banks 
to assess 
creditworthiness for 
MSMEs

Capacity Customer capabilities in 
managing MSME

Capital Finance condition of 
assets and wealth owned 
by MSMEs

Character Credit track record

Collateral Value of collateral or 
collateral owned by 
MSMEs

Condition External condition that 
affects the MSME 
business operations

MSME Corporate 
Governance

The internal policies, rules 
and procedures that 
MSMEs regularly comply 
with to ensure that it 
functions in a fair, 
equitable and proper 
manner for the benefit of 
the business, its 
management and its 
stakeholders.

Transparency Relevant information, 
easily accessible and 
understood by 
stakeholders

Accountability MSMEs Performance 
accountability

Responsibility Compliance with laws 
and regulations

Fairness Ability to carry out 
community and 
environmental 
responsibilities

Blockchain Governance Means of achieving the 
direction, control and 
coordination of 
stakeholders within the 
context of a given 
blockchain project to 
which they jointly 
contribute

Interaction A set of general rules and 
protocols in terms of 
communication between 
participants to ensure 
continuity in the network.

Control Governance to control 
participants through 
embedded rules in the 
form of code to run the 
control mechanism as 
the underlying 
technology.

Autonomy Process automation uses 
blockchain technology to 
speed up operations and 
reduce the governance 
burden on the network.
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Banking regulates in assessing and determining eligibility to obtain credit, with the aim to reduce 
risks. Several banks use indicators to assess creditworthiness, such as the 5C as follows: Capacity, 
Capital, Character, Collateral and Condition (Wasiuzzaman et al., 2020). Capacity shows the borrower’s 
ability to meet debt and instalment payments. Capital is an investment of money in a business and size 
or level of risk of failure. Character is the attitude of MSMEs as borrowers in paying off their debts. 
Collateral is a form of guarantee owned by MSMEs as a safeguard if at any time the MSMEs cannot pay 
off their debts. Condition is an external condition that affects the MSME business operations. However, 
for larger loans, applying an assessment method using a feasibility study is necessary.

4.2.1.2. MSME corporate governance (MCG). The results of in-depth interviews found several obstacles 
to evaluating MSME credit, including: a). Asymmetric information exists between banks as principals and 
MSMEs as agents, and therefore banks cannot properly access MSME business information and opera
tions. b). MSMEs do not have standardised financial report data. Most MSMEs lack accounting knowledge 
and thus have no efficient records, which hinders the assessment of creditworthiness and causes 
adverse selection. In addition, the lack of knowledge of MSMEs has resulted in misuse, such as for 
consumption and for business development. In addition, the lack of financial and non-financial docu
ments owned by MSMEs prompt banks to make invalid assessments based on the subjective perceptions 
of appraisers. This scenario causes an increase in bad loans. Therefore, to apply corporate governance is 
necessary for MSMEs to follow the principles of corporate governance, namely, transparency, account
ability, responsibility, independence and fairness.

4.2.1.2.1. MSME stakeholders. Based on the results of in-depth interviews, MSME stakeholders have 
been identified. Furthermore, these stakeholders are selected in relation to the flow of information and 
transactions that can be used as evaluation material to reduce their credit risks. Stakeholders who are 
selected as participants in a blockchain-based system are described in Table 4.

4.2.1.2.2. MSME Stakeholders Business Transactions. In business, stakeholders are always 
involved, namely, government, suppliers, associations, production partners, financial institutions 
and consumers (See Table 5). The government plays a role in providing assistance in the form of 
funds, equipment, training and implementation. The government has various policies to provide 
financing for MSMEs through grants or subsidies, organizing exhibitions, training and mentoring or 
simplifying tax administration for easier applications for MSMEs and business licenses. Suppliers 
provide raw materials, such as white cloth, stamps and dyes. The association consists of various 
MSMEs with a common vision and goals and thus they experience the same scenarios. The 
association holds exhibitions, exhibitions and even bridges communication with the government. 
Production partners are third parties who have sub-contracts with MSMEs that still cannot carry 
out the entire process independently. Financial institutions, including banking and non-banking, 
provide capital loans to allow MSMEs development. Consumers are stakeholders who are very 
important in the sustainability of MSMEs as a source of business continuity.

Table 4. Participants in a blockchain-based system
Stakeholder Role
MSMEs MSMEs

Supplier Suppliers of raw materials to MSMEs (e.g., fabrics, 
dyes)

Retailers/Consumers Buyers of products, both direct consumers and 
retailers

Production Partners Production service providers or partners

Government Office of cooperatives and MSMEs Central Java as 
a regulator, donor of grants and MSMEs data 
manager

Banking Lenders for venture capital

Source: Result of in-depth interviews, 2022. 
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4.2.1.2.3. Shared Information. Shared information is needed to reduce asymmetric information. 
Identification of such information is carried out through the flow of information between partici
pants (stakeholders) in the network, as shown in Table 6.

4.2.2. Axial coding 
In the axial coding, concepts are disaggregated into their components. Hence, the concepts extracted 
during the open coding are selected as categories to which other synonymous concepts are linked (See 

Table 5. Stakeholders model of transactions
Stakeholder Transaction
Supplier transaction Model 1: Cash 

- Order raw materials 
- Pay cash 
- Receive raw materials according to orders 
Model 2: Combined 
- Order raw materials 
- Pay advance 
- Receive raw materials according to orders 
- Pay off the payment of raw materials

Government transaction - Obtain assistance information (funds/equipment, 
training and mentoring) 

- Fill in and fulfil the conditions required in 
participating in the selection to receive grants 

- Obtain grants from the government 
- Follow the monitoring of the benefits of the 

assistance

Production Partners transaction - Subcontract the production of cloth 
- Subcontract tailoring

Banking transaction - Search information about loan funds for MSMEs 
- Choose alternative funding sources that are suitable 

for MSMEs 
- Apply for loan funds 
- Receive eligibility evaluation of borrowing funds 
- Obtain funding from banks 
- Evaluate and pay off

Association transaction - Receive information on programs carried out by the 
association 

- Register and follow the association selection 
- Receive assistance and training 
- Monitor from the association

Consumer transaction Model 1: Agent 
- Offer products to agents 
- Receive orders from agents 
- Receive advance payments from agents 
- Send fabric orders to agents 
- Receive settlement payments from agents 
- Submit proof of transaction using paper-based 
Model 2: Direct Consumer Cash Payment 
- Offer products online and offline 
- Receive orders from consumers 
- Receive payments from consumers via cash or 

cashless 
- Submit proof of transaction using paper-based 
- Send fabric orders to consumers 
Model 3: Combined Paying Direct Consumers 
- Offer products online and offline 
- Receive orders from consumers 
- Receive advance payments from consumers 
- Send fabric orders to consumers 
- Receive settlement payments from consumers 
- Submit proof of transaction using paper-based

Source: Result of In-depth Interviews, 2022. 
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Figure 3). The categories in axial coding are developed systematically and related to the subcategories 
(Table 7).

4.2.3. Selective coding 
4.2.3.1. Stakeholder interaction and control using Blockchain. Corporate governance is based on 
interest conflict between agents and principals, as explained by agency theory (Mutamimah et al.,  
2021). MSMEs’ corporate governance improves the quality and effectiveness of growth and profit
ability (Musah et al., 2022). Mutamimah et al. (2021) found that corporate governance of MSMEs as 
shown by responsibility, independence and fairness do not affect SMEs’ credit risk Mutamimah 
et al. (2021). Corporate governance of MSMEs is only arranged between banks as principals 
(creditor) and MSMEs as agents (debtor). Given that several business activities involve various 
stakeholders that can cause reduced sales of MSMEs, and thus they cannot pay off their loans, 
blockchain technology is needed as a corporate governance innovation. This finding is supported 
by Al Maqatari et al. (2020) who stated that stakeholders such as policymakers, regulators, 
academicians and investors have a considerable interest in country-level corporate governance.

The consortium blockchain is chosen for the proposed platform, because of its higher transaction 
processing speed and flexible node authority settings. Every individual or group that can influence 
or be influenced by the goals of an organisation is a stakeholder (Freeman, 1984). Meanwhile, Atti 
et al. (2019) describes a stakeholder is any person outside or inside the company who has a role in 
determining its success. Stakeholders are divided into two groups, namely, internal and external 
(Jones, 1995). Internal stakeholders are those who are within the scope of the company while 
external stakeholders exert influence from the outside. Mitchell et al. (1997) showed the inter
dependence between companies and stakeholders.

The blockchain-supported corporate governance innovation model for MSMEs includes six types 
of nodes, namely, MSMEs, Suppliers, Production Partners, Government, Financial Institutions and 
Retailers/Consumers. The nodes share data through platforms, as shown in Figure 4, with six types 
of participants, namely MSMEs, suppliers, production partners, consumers, financial institutions 
and the government.

4.2.3.1.1. MSMEs. MSMEs are the subject of transactions on the platform, including suppliers and 
consumers. In this blockchain-based network, all MSMEs must upload relevant qualification infor
mation and historical transactions of the MSMEs are recorded. The blockchain ensures the authen
ticity of the data and cannot be falsified; thus, financial institutions can use the data to evaluate 
MSMEs loans without manual confirmation steps that are time-consuming, labour-intensive and 
costly. Blockchain platforms can also facilitate transactions between suppliers and retailers with 
the help of intelligent matching algorithms. Transaction information is recorded in the blockchain 

Table 6. Shared information
Participant Relations Genre Information
Supplier-UMKM Information ordering, availability material raw or 

material in process, transaction and delivery

Retailers/Consumers -MSMEs Information product and availability, ordering, 
transactions and delivery

Production Partners - UMKM Information process services, request production, 
production, transactions, delivery

Government - UMKM Information help, filing, disbursement, monitoring

Financial institutions - MSMEs Information loan, filing, disbursement, monitoring

MSMEs Information cash flow and MSMEs profitability, 
leverage ratio, liquidity ratio, activity ratio, investment 
ratio, profile owner

Source: Results of in-depth interviews, 2022. 
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and cannot be changed, allowing MSMEs to track goods and logistics information. Moreover, the 
transparency of data can reduce asymmetric information.

4.2.3.1.2. Suppliers. The supplier offers logistics services for MSMEs on transportation, warehous
ing, inventory management and commodity management. Suppliers collect commodity inventory 
and logistics status information, including order information, availability information, transaction 
and delivery information and then update the data to the blockchain platform in real time. On the 
basis of such inventory information, financial institutions evaluate MSMEs loans and make deci
sions. Suppliers and retailers can track commodity logistics status at any time, which increases the 
trust of both parties and ensures the authenticity of transactions.

Table 7. Categories in axial coding are developed systematically and related to the 
subcategories
Category Sub-category Sub-category
MSME Credit Evaluation Indicator Capacity ● Sales report

● Fix cost and variable cost
● Profit

Capital MSMEs Financial Statements

Character Track of credit report

Collateral ● Tangible assets
● Intangible assets

Condition ● Macro-economic conditions
● Government regulations
● Bank regulations

MSME Corporate Governance Transparency ● Accounting standards
● Easy access to MSME’s 

information
● Clear Information

Accountability ● Timely annual financial report
● Annual financial report
● Responsible maintenance of 

contracts

Responsibility ● Tax compliant
● Products/services that do not 

harm the environment and 
society (consumer institutions, 
police)

Fairness ● Corporate rule
● Standard operating proce

dures (SOP)

Blockchain Governance Interaction ● Blockchain participant
● Blockchain network

Control Blockchain rules and protocol

Autonomy Smart contract
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4.2.3.1.3. Production partner. Production partners offer services for several of the product man
ufacturing processes that are not carried out by MSMEs themselves. Such services include design, 
stamping/writing/printing, colouring, sizing and drying. With a production partner, MSMEs can save 
significantly on labour, materials and other costs related to production. However, service users 
must continue to carry out proper supervision to reduce their production costs, maintain the 
quality of their production and increase their profit margins. Production partners collect production 
status data—including service information, production request information, production informa
tion, transaction information, delivery information—and then update the data to the blockchain 

Consortium 
Blockchain Network 

MSME 
Supplier 

Production 
Partner 

Retailer/ 
Consumer Financial 

Institution 

Government 

Figure 4. Participants of the 
MSME blockchain network.

Consortium Blockchain 

MSME 
Production 
Partner Supplier 

Retailer/ 
Consumer 

Financial 
Institution Government 

Node 

Blockchain Network 

Platform Service 

Application 

Profile 
Verification 

Trading Information Procurement 
Information

Credit Evaluation 

Financial 
Information 

E-Commerce Digital Financing 

Digital Financial Record Digital Inventory 

Transaction Tracking 

Digital Payment 

Figure 5. Application 
Interaction using blockchain 
Network.
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platform in real time. Financial institutions evaluate MSMEs loans and make decisions based on 
this information. MSMEs can track production status at any time, which increases the trust of both 
parties. 

4.2.3.1.4. Retailer/Consumer. Consumers are buyers or users of product results, including 
direct users or retailers. The retailer/consumer collects information on product and availabil
ity, order, transaction and shipping and then updates the data to the blockchain platform in 
real time. Financial institutions evaluate MSMEs loans and make decisions based on sales 
information.

4.2.3.1.5. Financial institutions. On the platform, financial institutions provide facilities for distri
buting funds to MSMEs in need. Financial institutions can be banks or non-banks. Financial institu
tions evaluate MSMEs loans before channelling funds, and are hindered by the asymmetric 
information on MSMEs in producing accurate results. On the blockchain platform, financial institu
tions collect information on loans, submissions, disbursement, monitoring and from platforms 
related to MSMEs as a reference for accurate evaluations.

4.2.3.1.6. Government. The government acts as a regulator and facilitator, including the 
cooperatives and MSME offices, industry and trade offices and tax bureaus. In this framework, 
a consortium blockchain is used where the regulator is a specific node in the consortium 
blockchain which is responsible for reviewing the entry of new nodes and setting node 
permission levels.

4.2.3.2. Autonomous using smart contracts. Smart contracts are an important function in the 
blockchain technology model, because these can set the values that are conditions for trans
actions. Broadly speaking, smart contracts function to translate transactions that occur in the 
real world and convert them into programming languages on computers. In smart contracts, 
transaction terms are generally termed “asset value”, which must be met for a transaction to 
occur. Then, a product or material is interpreted into an asset in the blockchain, which is 
usually represented by an identification number. The smart contract design is shown in 
Table 8:

Table 8. Smart contracts
Transaction Participant Relations Information
Purchase material raw Supplier–MSME Occurs upon delivery of raw 

material in accordance with 
ordering and payment has been 
made

Sale product Consumers–MSME Occurs upon delivery of raw 
material in accordance with 
ordering and payment has been 
made

Making product Production Partner–MSME Occurs when production results are 
already shipped in accordance to 
ordering and payment has been 
made

Giving help Government–MSME Occurs when the proposal is 
approved, help is already disbursed 
and done in accordance to 
allotment

Giving loan Banking–MSME Transaction gift loan happen when 
the proposal is approved, the loan 
is already cashed and used in 
accordance to provisions and 
payment instalment is clear

Source: Results of in-depth interview, 2022. 
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4.2.3.3. Application interaction using Blockchain network. Based on the results of the identification 
of problems faced by MSMEs and related stakeholders, a corporate governance innovation model 
using blockchain technology is developed to reduce credit risk, as shown in Figure 5.

4.2.3.3.1. Profile verification. SMEs update their basic information to the platform through profile 
verification, which includes the registered capital of the company, type of company, certificate 
qualification and other information. Regulators use these data to evaluate whether nodes can 
enter the platform to transact with other nodes. MSMEs that are successfully registered can receive 
the services provided by the platform.

4.2.3.3.2. Trade information. Trading information consists of historical transaction data and cur
rent transaction status. Historical transactions include transaction totals, transaction amounts, 
transaction receipts and invoices, trading partners, default information and other data. The current 
transaction status includes order quantity and delivery date, payment amount and delivery date 
and product information from processing raw materials to final products. The data recorded on 
this platform is transparent and immutable, and therefore all nodes can access this information to 
make accurate judgments.

4.2.3.3.3. Procurement information. Procurement information includes data on order, availability, 
transaction and delivery information collected by the supplier. First, inventory management is 
important for MSME information management. MSMEs can easily manage inventory information by 
calling the procurement information module; In addition, inventory is the main guarantee factor in 
MSME financing. Financial institutions can also obtain procurement information to determine the 
MSME capacity. More importantly, buyers and sellers can obtain cargo transportation information 
to confirm transaction status through this module.

4.2.3.3.4. Financial information. Financial information consists of information on cash flow, profit
ability and leverage, liquidity, activity and investment ratios. Financial institutions also check 
pawned goods from time to time through this module. More importantly, buyers and sellers can 
obtain cargo transportation information to confirm transaction status through this module.

4.2.3.3.5. Credit evaluation. The credit evaluation module allows financial Institutions to examine 
the company credit before providing financial support to MSMEs. Banks can use the credit evalua
tion module to assess MSME loans and provide funds according to the results of the assessment. 
To ensure the reliability of the transaction, the buyer and seller evaluate each other by calling the 
credit evaluation module, and the results are important basis for both parties.

4.3. Validation result of frameworks
After the framework model has been developed, the next step is to validate the framework using 
the FGDs. Ritchie et al. (2003) stated that usually, a participant in FGD consists of 6 to 8, but large 
participant is allowed if they have a different perspective, and different area. The area includes 
Semarang City, Semarang Regency, Pekalongan Regency and Semarang City. The participants of 
FGD are consisting of stakeholders: government, association, suppliers, banking, and MSMEs. This 
FGD process used the guidelines by explaining the framework of blockchain technology as 
a corporate governance innovation to reduce the credit risks of MSMEs, then asking for partici
pants’ perception, then the results of FGD is presented in Table 9.

Based on Table 9, the results show that corporate governance innovation frameworks using 
Blockchain technology to reduce MSME credit risk are valid. Specifically, the details are as follows: 1) 
Four stakeholders—government, association, suppliers and banking—consider that blockchain 
technology is potentially easy to use. Only MSMEs consider otherwise, possibly because the 
majority of MSMEs are between 50–70 years old (65%) who face difficulties in using blockchain 
technology; 2). All stakeholders consider that blockchain technology shows potential in reducing 
MSME credit risk; 3) All stakeholders assess that blockchain technology can also increase 
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transparency; 4) Of the five stakeholders, only the government and banks can access data on 
blockchain technology at any time quickly. The reason is that associations, suppliers and MSMEs do 
not yet have sophisticated information technology and Internet signals are often interrupted; 5) All 
stakeholders consider that the data on the blockchain technology network cannot be changed 
without the agreement of all stakeholders involved in the blockchain networks; 6) Governments, 
associations, suppliers, banking and MSMEs consider that blockchain technology shows potential in 
eliminating the asymmetric information between stakeholders; 7) All stakeholders consider that 
Blockchain technology can increase fairness between stakeholders; 8) Government, association, 
suppliers, banking and MSMEs assess that blockchain technology has the potential to support the 
growth of MSMEs; 9) All stakeholders believe that blockchain technology can help eliminate fraud 
and moral hazards; 10) All stakeholders consider that blockchain technology can facilitate the 
increase responsibility and accountability.

5. Conclusion and implications
This study aims to develop blockchain technology frameworks as corporate governance innova
tions in reducing credit risk for MSMEs. The design is qualitative research using grounded theory for 
data analysis, consisting of open, axial and selective coding. Results of in-depth interviews with 
selected informants show that blockchain technology can facilitate the recording, partial decen
tralisation and storage of business and financial transactions on a digital network. All stakeholders 
can access but cannot change information in a transparent and valid manner. Thus, blockchain 
technology offers the potential to reduce asymmetric information and increase of transparency, 
accountability, responsibility and fairness. In addition, this technology can help reduce MSME’s 
credit risk and increase their performance and sustainability. The frameworks are then tested using 
FGDs from various stakeholders in four regions. The FGD results show the validity of the proposed 
frameworks. This research design frameworks of corporate governance innovation are based on 
blockchain technology in reducing credit risk only in Indonesian MSMEs. So, it cannot be general
ized in other cases or different country.

5.1. Theoretical Implication
This study can develop agency theory and stakeholder theory in explaining corporate governance 
innovations based on blockchain technology. By this, all stakeholders’ interests are taken into 
account, and no stakeholders are harmed. In addition, this research can be used as a basis for 
developing research on corporate governance with blockchain technology in other fields, such as 
insurance, educational institutions and hospitals.

5.2. Managerial Implications
This study can encourage MSMEs and also can be a guide to apply corporate governance mechan
ism based on blockchain technology so that it can reduce asymmetric information and credit risk. 
In addition, MSMEs can be easy to get financial access from banking or other financial institution. 
Therefore, MSMEs need to improve their digital competence, infrastructure and budget.
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