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This study investigates the impact of blockchain technology adoption on the
financial performance of major Australian banks, specifically Commonwealth
Bank, Westpac, and ANZ, from 2016 to 2023. Using a descriptive research design
and secondary data from annual reports, financial performance was assessed
through Return on Assets (ROA) and Return on Equity (ROE). The findings indicate
a positive relationship between blockchain adoption and improved financial
performance, suggesting gains in efficiency, cost management, and
profitability. The study focuses on the Australian banking sector within its
unique regulatory and market context. The originality of this research lies in
its localized empirical approach, providing context-specific evidence of
blockchain’s strategic contribution to financial performance in banking.
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1 Introduction

The financial sector is in a constant state of evolution, propelled by technological
advancements that aim to enhance operational efficiency, security, and customer
satisfaction (Saidat et al., 2022). In the panorama of cutting-edge technological
progress, blockchain has risen as a groundbreaking innovation. Operating as a
decentralized and allotted ledger, it ensures extraordinary ranges of transparency,
security, and permanence in transactions via superior cryptographic protocols and
consensus-primarily based totally validation. While it changed into initially designed for
cryptocurrencies like Bitcoin, its use has extended into regions including finance,
healthcare, and supply chain management, where it helps streamline operations and
enhance trust among stakeholders, with banking being one of the most promising
sectors (Saidat et al., 2022; Al-Khasawneh, 2022; Almahirah and Salameh, 2021).

Australian banks, recognized for their strong and innovative financial systems, are actively
exploring blockchain technology to enhance their operations (Osmani et al., 2020). This growing
interest stems from the need to remain competitive in the global financial market while
addressing the increasing demand for faster, more secure banking services. Leading financial
institutions, including the Commonwealth Bank (CBA), the Australia and New Zealand
Banking Group (ANZ), and the Westpac Banking Corporation (Westpac), have already
invested in blockchain research and pilot programs (Hart and Timoshanko, 2022). These
efforts range from collaborating with tech startups and joining blockchain consortiums to
developing in-house blockchain applications aimed at improving efficiency and security.

Blockchain technology has the potential to revolutionize banking by making processes
faster, cutting costs, and boosting financial performance. By removing middlemen,
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automating tedious tasks like reconciliation, and offering a secure
way to handle transactions, blockchain tackles many of the
inefficiencies that have long plagued traditional banking systems
(Kayani and Hasan, 2024). However, the adoption of blockchain is
not without its challenges. Regulatory compliance, technical
scalability, security concerns, and significant upfront investments
are some of the hurdles that banks must overcome (Kayani and
Hasan, 2024). Table 1 gives a rundown of key research that spells out
the possible upsides and hurdles linked to embracing blockchain
technology.

Given these potential benefits and challenges, it is crucial to
understand the real impact of blockchain technology on the financial
performance of Australian banks, and to evaluate how blockchain
implementation influences efficiency, cost structures, risk
management, and overall profitability within the Australian
banking sector. Assessing blockchain’s impact on Australian
banks is essential, particularly its influence on efficiency, costs,
risk management, and profitability. While adoption has
accelerated since 2019, especially with Westpac, CBA, and ANZ
collaborating with IBM on digital bank guarantees (Silva, 2020), its
long-term financial implications remain unclear. Through a
comprehensive review of existing literature and empirical

analysis, this study provides insights into the transformative
potential of blockchain technology in enhancing the financial
performance of Australian banks.

1.1 Statement of the problem

While blockchain has the potential to transform the financial
sector, its impact on Australian banks’ financial performance
remains largely unexplored (Malik et al., 2020). As Australian
banks invest more in blockchain, assessing its impact on
efficiency, cost reduction, risk management, and financial
performance is essential.

While pilot projects by CBA and ANZ show promise in trade
finance and cross-border payments, many remain in early stages,
making their long-term financial impact uncertain (CBA, 2018;
White, 2023). Empirical research is needed to determine whether
blockchain adoption enhances cost efficiency, accelerates
transactions, and strengthens financial stability in banking.
Australia’s unique regulatory environment, market dynamics, and
advanced technology infrastructure highlight the need for localized
studies. While global research provides insights, it often overlooks

TABLE 1 Advantages and challenges of blockchain technology.

Benefit/Risk References

Describes how blockchain enhances privacy and traceability in financial transactions Javaid et al. (2022)

Focuses on transparency and data integrity improvements through tamper-proof ledgers Lal et al. (2024)

Highlights audit efficiency and automation via smart contracts Schmitz and Leoni (2019)

Discusses blockchain’s role in supply chain finance, emphasizing trackability Tijan et al. (2019)

Explores efficiency gains and programming capabilities offered by blockchain-based systems Rathore (2019)

Identifies risks like scalability, regulatory concerns, and integration challenges Baba et al. (2021)

Discusses the duality of benefits and risks, especially regarding privacy and compliance Yu (2024)

TABLE 2 Revolutionary effect of blockchain on finance and accounting.

Key insight References

Explores blockchain’s role in enhancing data management in banking through improved transparency and security Hassani et al. (2018)

Provides an overview of blockchain’s impact on financial services, focusing on its challenges and recommendations Chang et al. (2020)

Discusses blockchain’s implications for accounting and auditing practices, emphasizing trust and transparency Schmitz and Leoni (2019)

Highlights blockchain’s decentralized structure as a solution for efficient financial data processing Rathore (2019)

Analyzes blockchain’s potential to revolutionize financial accounting with real-time data integrity and transaction transparency Yu et al. (2018)

Surveys blockchain and cloud computing integration, emphasizing scalability and operational benefits Gai et al. (2020)

Explores blockchain for shared data integrity auditing and its benefits for financial reporting Miao et al. (2023)

Identifies challenges and future prospects for blockchain in accounting, including regulatory hurdles and system integration Baba et al. (2021)

Examines blockchain’s potential to disrupt traditional accounting by providing tamper-proof records Mosteanu and Faccia (2021)

Reviews blockchain’s ability to address data fraud in accounting systems, with real-world applications Pugna and Duţescu (2020)
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the distinct characteristics of Australia’s highly regulated and
technologically progressive financial sector (Djerriwarrh, 2023).
Therefore, insights from global studies may not fully capture the
nuances relevant to the Australian context.

This study examines the relationship between blockchain
adoption and financial performance in Australian banks,
assessing its impact on efficiency, cost structures, and profitability
while identifying potential challenges. By offering deeper insights, it
aims to help banks make informed investment decisions and
develop strategies that maximize benefits while mitigating risks.

Hence, the above motivated the researcher to consider the
impact of using blockchain technology on the financial
performance of Australian banks, and therefore the researcher
identified the problem of this study with the following main

question: What is the Effect of Using Blockchain Technology on
the Financial Performance of Australian Banks?

1.2 Objectives of the study and hypothesis
development

This study primarily aims to assess whether blockchain
technology enhances the financial performance of major
Australian banks. In alignment with the research problem and
objectives, the study tests the following main hypothesis.

H1: There is a positive relationship between the use of blockchain
technology and the financial performance of major Australian banks.

TABLE 3 Source of financial data used in the study.

Bank Reporting
period

Source
type

Url Access
date

Commonwealth
Bank

2016–2023 Annual Reports https://www.commbank.com.au/about-us/investors/annual-reports.html 01/06/2024

Westpac 2016–2023 Annual Reports https://www.westpac.com.au/about-westpac/investor-centre/financial-information/
annual-reports/

04/06/2024

ANZ 2016–2023 Annual Reports https://www.anz.com/shareholder/centre/reporting/annual-report-annual-review/ 10/06/2024

TABLE 4 Variable’s definition.

Independent
variable

Blockchain technology Dummy
variable

If the “blockchain” is used during the study period, the variable is assigned a value of 1, otherwise, it is
assigned a value of 0

Dependent variable Financial performance ROA

ROE

Net profit/total assets

The ratio of net income after tax to overall equity

Control variables Research and development
intensity

The company size

Leverage

Firm age

R&D

Size

Lev

firmage

A ratio of equity capital to total assets

The natural logarithm of the total assets at the end of the year

Short-term and long-term debt divided by total asset

The company’s age after established

TABLE 5 Descriptive statistics of variables.

Variable Mean Min Max Standard deviation

Blockchain Technology 0.3750 0.0000 1.0000 0.4951

Return on Assets (ROA) 0.0068 0.0027 0.0106 0.0027

Return on Equity (ROE) 0.1140 0.0445 0.1494 0.0339

R&D 491.8 28.84 1,384.6 539.6

Size 27.552 27.437 27.623 0.071

Leverage (Lev.) 0.938 0.934 0.944 0.002

Firm Age 163.75 105.00 202.00 40.35
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Employing one clearly defined hypothesis is methodologically
appropriate for studies with a narrow research objective and a
specific variable relationship. This approach enables a more
precise and in-depth analysis without introducing unnecessary
complexity (Saunders et al., 2009; Creswell and Creswell, 2017).
Introducing multiple hypotheses without a strong theoretical or
empirical basis can dilute the purpose of the research and complicate
the interpretation of results (Sekaran and Bougie, 2016). Therefore,
the use of one hypothesis in this study is aligned with best practices
in empirical business research.

2 Literature review

Previous studies have explored the utilization of blockchain
technology in banks from various perspectives (Van Ha et al., 2023;
Aketch et al., 2021; Al Shanti and Elessa, 2023). Consequently,
particular emphasis will be placed on accounting research in this
review. For example, (Treiblmaier, 2018), discusses how blockchain
can streamline financial processes, reduce fraud, integrity, and increase
transparency, leading to cost savings and improved financial
performance. Similarly, research by (Lee and Shin, 2018) found that
banks adopting blockchain technology experienced significant
reductions in transaction costs and processing times (Javaid et al.,
2022). emphasized the role of blockchain in facilitating faster, more
cost-effective, and customized issuance of digital securities. Its adoption
can expand the market for investors, reduce costs for issuers, and lower
counterparty risk by allowing the customization of digital financial
instruments to meet investor demands.

Further, a review by (Wang et al., 2019) examined the
implications of blockchain for accounting transparency and audit
processes, highlighting how the immutable nature of blockchain
records can enhance the reliability of financial system and reduce the
risk of fraud. According to (Li et al., 2021), blockchain is a versatile

technology that enhances the financial system by providing the
necessary security, trustworthiness, reliability, and integrity. Table 2
gives an overview of key research showing how blockchain has a
revolutionary effect on finance and accounting.

In the Australian context, studies specifically examining the
impact of blockchain on banks are emerging but still limited.
Nonetheless, the available literature provides insights into the
potential benefits and challenges (Bassilios, 2020). pointed out
that blockchain will continue to deliver significant productivity,
security, and efficiency gains for the Australian economy. There is a
need to capitalize on opportunities and address challenges to foster
the growth of blockchain technology across various sectors.

(Malik et al., 2020) identified a significant gap in research
regarding the organizational adoption of blockchain technology
in Australia. Their study developed a theoretical model based on
semi-structured interviews with blockchain experts in the country.
This model suggests that several factors influence the adoption of
blockchain technology within organizations. These factors include
perceived benefits, compatibility, complexity, organizational
innovativeness, learning capability, competitive intensity,
government support, trading partner readiness, and standards
uncertainty. Overall, the unique features of blockchain
technology are expected to significantly impact financial
statement audits, a trend already recognized by accounting firms
in Australia (Dyball and Seethamraju, 2022).

Additionally, the CBA has been a frontrunner in blockchain
adoption. In 2016, CBA successfully used blockchain to complete a
global trade transaction, demonstrating the technology’s potential to
streamline international trade finance. This initiative reportedly
reduced transaction times from days to hours and minimized the
risk of fraud, suggesting a positive impact on financial performance
(CBA, 2018). Similarly, ANZ Bank has been involved in blockchain-
based projects aimed at improving cross-border payments. ANZ’s
use of Ripple for interbank payments has sped up transactions and

TABLE 6 Correlation matrix.

Construct Blockchain technology ROA ROE R&D Size Leverage Firm age

Blockchain Technology 1.000 0.314 0.381 0.422 0.489 0.241 0.289

ROA 0.314 1.000 0.528 0.336 0.294 0.484 0.375

ROE 0.381 0.528 1.000 0.462 0.301 0.515 0.432

R&D 0.422 0.336 0.462 1.000 0.397 0.356 0.329

Size 0.489 0.294 0.301 0.397 1.000 0.371 0.315

Leverage 0.241 0.484 0.515 0.356 0.371 1.000 0.328

Firm Age 0.289 0.375 0.432 0.329 0.315 0.328 1.000

TABLE 7 Explanation of the variance.

R2 R2 adjusted F-statistics P-value

Return on Assets (ROA) 0.431 0.275 5.21 0.001

Return on Equity (ROE) 0.463 0.317 6.18 0.002
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reduced costs. Early reports suggest it may lower operational
expenses and boost customer satisfaction (Caffyn, 2021).

Comparisons with international banks show that while
Australian banks are advancing in blockchain adoption, further
implementation is needed. European banks like Santander and
Deutsche Bank have reported financial gains from blockchain
initiatives (Wewege et al., 2020), suggesting Australian banks
could achieve similar benefits with wider adoption. Despite its
benefits, blockchain adoption in Australian banks faces
challenges, including regulatory uncertainty, integration issues,
and high initial costs. Research (Bhuvana and Aithal, 2020)
highlights that while blockchain can boost financial performance,
overcoming these barriers is crucial for maximizing its potential.

Empirical evidence suggests that blockchain could enhance the
financial performance of Australian banks through cost savings,
efficiency gains, and improved security. However, further research is
needed to quantify these benefits and address adoption challenges.
Future studies should examine long-term financial impacts and the
broader economic effects of blockchain integration.

2.1 Diversity in blockchain architectures

Blockchain architectures are classified into public and private, each
serving distinct purposes. Public blockchains, such as Bitcoin and
Ethereum, offer transparency and decentralization but face
challenges with scalability and transaction speed (Nakamoto, 2008;
Buterin, 2014; Zheng et al., 2017). In contrast, private blockchains like
Hyperledger restrict access to approved users, making them ideal for
enterprise applications requiring controlled access and scalability
(Androulaki et al., 2018; Cachin, 2016). Hyperledger is particularly
suited for regulated industries such as finance and accounting, as it
enables private transactions, customizable consensus mechanisms, and
operates without cryptocurrencies (Uchibeke et al., 2018; Puthal et al.,
2018). The choice between public and private blockchains depends on
the application’s needs—public blockchains suit decentralized
initiatives like ESG finance, while private blockchains, such as
Hyperledger, are better suited for banking and financial services
requiring privacy, high transaction throughput, and regulatory
compliance (Joshi et al., 2023; Xu et al., 2017).

2.2 Research gap and significance

The research topic is considered to be one of the emerging areas
with limited studies conducted on it. This study adds to the current
research by examining how blockchain’s features—such as enhanced
transparency, operational efficiency, and reduced transaction

costs—translate into measurable financial benefits. Specifically, the
study investigates blockchain’s impact on the financial performance
of major Australian banks during the period from 2016 to 2023. During
this period Australian banks have shown an increasing interest in using
blockchain technology to improve their operations. Past studies have
looked at the possible upsides of blockchain. However, this research
focuses on how these advantages turn into measurable financial
performance indicators, like Return on Assets (ROA) and Return on
Equity (ROE).

The results of this research are likely to be very useful for
Australian bank leaders, employees, and financial experts those
who focus on blockchain technology and measuring financial
performance. Also, the knowledge gained is not just limited to
Australia but can be helpful for banking industries in other parts
of the world that are looking into using blockchain.

3 Methodology

3.1 Sample and data collection

The study adopts a descriptive research design to study the impact of
using blockchain technology on the financial performance of Australian
banks. Descriptive research is a systematic approach aims at gathering
data to test a research hypothesis or answer questions pertaining to the
present condition of the subject matter. The study sample comprises
Australia’s major banks: CBA, Westpac, and ANZ. Secondary data was
collected from annual reports published on the banks’ official websites,
covering the period from 2016 to 2023. These reports are publicly
available on the banks’ official websites (see Table 3). This dataset
includes eight yearly observations for each bank, resulting in a total of
24 data points across the three banks. The dependent variables (ROA and
ROE) and the independent variable (blockchain technology adoption)
were derived from these reports, along with control variables such as
R&D, bank size, leverage, and firm age.

Asmentioned earlier, this period was selected due to its significance
as a transitional phase in Australian banks’ adoption of blockchain
technology, leading to partnerships among major Australian banks and
the formation of the Lygon consortium. Established in 2019 in
Melbourne, Victoria, Australia, Lygon aimed to digitize the bank
guarantee process through its Lygon blockchain platform. The
consortium successfully developed a blockchain-powered platform to
streamline the guarantee issuance process, facilitating digital requests,
negotiation, and storage of guarantees. In June 2020, the project
achieved a significant milestone as executives from the Lygon
consortium recognized the commercial potential of their solution.
This prompted a decisive move towards implementation, with the
consortium engaging IBMGlobal Technology Services to provision and

TABLE 8 Regression coefficients.

Predictor Coefficient estimate T
Statistics

P
Values

Results

Blockchain technology > ROA 0.0025 2.217 0.039 Supported

Blockchain technology > ROE 0.0327 3.655 0.002 Supported
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manage a production platform. This marked a pivotal moment in the
project’s progression, transitioning from development to the
deployment of a commercially viable blockchain-based bank
guarantee platform, poised to revolutionize the industry. The
solution notably reduces processing time from up to 30 days to less
than 1 day, benefiting all parties involved—applicants, beneficiaries, and
issuers (IBM, 2024; Sinclair, 2023; Reuters, 2019).

3.2 Measurement

In this section, we discuss the definition of the study variables and
themethod ofmeasuring them. Previous studies have employed various
methods to measure blockchain technology (Aketch et al., 2021; Li and
Wan, 2021) and financial performance (Kaura et al., 2019; Aketch et al.,
2021; Li andWan, 2021). The current study utilizes financial accounting
ratios, specifically return on assets (ROA) and return on equity (ROE),
tomeasure the financial performance variable. Thesemetrics, renowned
for their strategic importance across all business ventures, were selected
due to their prominence as traditional indicators of banks’ financial
performance (Kaura et al., 2019; Ekata, 2012). Moreover, blockchain
technology was measured in this study as a dummy variable, indicating
whether the bank used blockchain technology during the study period.
We search the annual reports of the major Australian banks; if the
“blockchain” is used during the study period, the variable is assigned a
value of 1, otherwise, it is assigned a value of 0. This approach is widely
used in empirical research evaluating the impact of technology adoption
on firm performance (Li and Wan, 2021; Zhang and Ruan, 2024).

Variables such as research and development intensity, size,
leverage, and firm age were identified as control variables. These
variables are widely used in empirical research to account for firm
specific characteristics that influence financial performance (Li and
Wan, 2021; Ezzi et al., 2023). And are further supported by broader
empirical research on firm performance determinants in innovation
and firm growth contexts (e.g., Coad et al., 2016). Therefore, their
inclusion helps isolate the effect of blockchain adoption while
ensuring model robustness. Table 4 presents the definitions and
measurements of all study’s variables.

3.3 Statistical tools and regression model

The study employed correlation analysis and regression analysis
to test the study hypothesis which examines the impact of using
blockchain technology on the financial performance of major banks
in Australia. In order to test the study hypothesis, we set Formula 1,
2, 3. Python has been used due to its flexibility, scalability, and range
of libraries (e.g., Statsmodels, Pandas, and NumPy).

FPit � α0 + α1BTit +∑ βkControlsit + εit. (1)
ROAit � α0 + α1BTit +∑ βkControlsit + εit. (2)
ROEit � α0 + α1BTit +∑ βkControlsit + εit. (3)

Where;
FPit: Financial performance of banks, ROAit and ROEit represent

the dependent variables and used as measures of financial
performance of the major banks in Australia at time t.

BTit: Blockchain technology which represents the independent
variable at time t.

Controlsit: Control variables which is R&D, size, lev,
and firmage.

βk: Coefficient for the control variables.
εit: Error term.

4 Results and discussions

4.1 Descriptive statistics

The descriptive statistics provide crucial insights into the financial
performance and other key characteristics of the Australian banks,
specifically in the context of examining the impact of blockchain
technology. The average Return on Assets (ROA) of 0.68% indicates
that, on average, the banks have a modest return on their assets, with a
low variability as shown by the standard deviation of 0.27%. This
suggests a relatively stable performance across the banks. Similarly, the
Return on Equity (ROE) has a mean of 11.40%, reflecting a reasonable
return for shareholders, with some variability indicated by a standard
deviation of 3.39%, as shown in Table 5.

The adoption of blockchain technology is an essential aspect of
this study. The mean value of 0.375 for blockchain technology
suggests that about 37.5% of the observations involve the use of
this technology, indicating a moderate level of adoption across the
banks. The high standard deviation of 0.4951 points to significant
variability in the adoption rates.

Research and Development (R&D) expenditures, a critical
control variable, have a mean of 491.8 units, but with substantial
variability (standard deviation of 539.6), suggesting differing levels
of investment in innovation and technology among the banks. The
size of the banks, measured by the log of total assets, shows minimal
variability with a mean of 27.552 and a standard deviation of 0.071,
indicating that the banks are relatively similar in size.

Leverage ratios, with a mean of 0.938 and a very low standard
deviation of 0.002, show that the banks have similar debt-to-equity
structures. Lastly, firm age, averaging at 163.75 years with a
significant standard deviation of 40.35, indicates a wide range of
operational histories among the banks, from relatively younger
institutions at 105 years to well-established ones at 202 years.

4.2 Correlation analysis

Blockchain technology exhibits amoderate positive correlationwith
ROA (0.314) and ROE (0.381), as shown in Table 6. While both
correlations align with the hypothesis that blockchain technology
positively impacts financial performance, it is notable that the
correlation with ROA is the lowest among the variables analyzed.
These results suggest that the adoption of blockchain technology is
associated with improved financial performance, particularly in terms
of equity returns (ROE). Statistical significance testing confirms that
these correlations are meaningful, further underscoring the potential
benefits of adopting blockchain technology in the banking sector. The
relationships between other variables provide a holistic view of the
factors influencing financial performance, supporting a comprehensive
understanding of the study’s context. These findings align with the
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broader hypothesis and suggest practical implications for financial
institutions exploring blockchain adoption.

4.3 Explanation of the variance

As illustrated in Table 7, the variance explained by the regression
models indicates that blockchain technology significantly
contributes to the financial performance of Australian banks. The
R Square and Adjusted R Square values for both ROA and ROE
demonstrate that the adoption of blockchain technology, along with
investments in R&D, bank size, leverage, and firm age, are key
factors driving financial efficiency and shareholder returns.
Furthermore, the F-statistics and their associated p-values (p <
0.01 for both models) confirm the statistical significance of the
models. The 95% confidence intervals for the blockchain technology
variable further reinforce its positive association with financial
performance. These findings validate the strategic importance of
blockchain technology in the banking sector, providing empirical
evidence of its positive impact on financial performance.

4.4 Regression results

The findings show that blockchain technology has a statistically
significant positive effect on both ROA and ROE, as shown in
Table 8. Specifically, the estimated regression coefficient for
blockchain technology’s impact on ROA is 0.0025, with a
t-statistic of 2.217 and a p-value of 0.039, indicating strong
support for the hypothesis that blockchain technology improves
ROA. Similarly, the effect on ROE is even more pronounced, with a
coefficient of 0.0327, a t-statistic of 3.655, and a highly significant
p-value of 0.002. These results, denoted as “supported” in the table,
suggest that the adoption of blockchain technology is beneficial for
the financial performance of banks, enhancing both asset returns
and equity returns. The analysis was conducted using panel
regression methods suitable for firm level secondary data.

5 Conclusion

This study provides valuable insights into the impact of
blockchain technology on the financial performance of Australian
banks. The findings confirm that blockchain adoption significantly
enhances financial performance, evidenced by improved ROA and
ROE. By streamlining processes, reducing costs, and increasing
transaction security, blockchain technology has proven to be a
transformative tool for the banking sector. However, the study
also highlights the challenges associated with blockchain
implementation, such as regulatory compliance and initial
investment costs. These insights are crucial for banking

executives and policymakers to make informed decisions about
blockchain investments. The results not only benefit the
Australian banking sector but also offer a reference point for
global financial institutions considering similar technological
integrations. Future research should focus on long-term impacts
and broader economic implications to further validate and expand
upon these findings. While the current study focuses on quantitative
analysis, future research could examine different methodologies,
including qualitative analysis.
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