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Abstract

Purpose — Considering the growing interests in managerial and accounting issues related to blockchain
technology (BT), the study aims at identifying the main research venues in this specific field. In particular, the
purpose is to understand the spatial and temporal production and distribution of research documents,
highlighting the most relevant topics, the most influential authors and research.
Design/methodology/approach — This research carries out a bibliometric analysis of 189 research
documents in the business, management and accounting areas. Data collection and refining is carried out from
the Scopus database. The data analysis is based on a hybrid literature review approach using a descriptive
bibliometric method, data analysis visualization (through VOSViewer software) and thematic analysis.
Findings — Results indicate that research studies focused on BT and accounting have been growing
exponentially over the last three years, with authors who previously focused on generalist themes, and are now
facing more specific issues. Through cluster analysis, the authors propose the framework of accounting
domain and blockchain technology (ADOB) to systematize and visualize the map of current studies about the
BT in the accounting domain.

Research limitations/implications — The analysis highlights some aspects less investigated at the first
research stage in the field of BT and accounting, such as the growing need of new accounting and control
processes to address the practical issues of BT implementation and the need for education and training to
stimulate a proper use of BT by accountants and practitioners.

Originality/value — This study is the first to adopt a bibliometric and thematic analysis to investigate BT in
the accounting domain. The authors provide significant insights that could guide and foster the use of BT for
accountants and practitioners, defining future research lines and a research agenda for academic researchers.

Keywords Blockchain technology, Accounting domain, Auditing and control processes, Bibliometric
analysis, ADOB framework
Paper type Research paper

1. Introduction

In recent years, blockchain technology (BT) has increasingly attracted the interest of
academics and practitioners, as one of the most disruptive and impactful technologies (Iansiti
and Lakhani, 2017; Aste ef al, 2017; Tapscott and Tapscott, 2017a). BT is a multifaceted
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technology studied by a wide variety of disciplines such as computer science, engineering,
managerial, accounting, legal, etc.

Today, blockchain studies are moving away from primordial computer science and
engineering interests, focusing on bitcoin and distributed database technology, toward
managerial, economic and legal perspectives (Alkhudary ef al, 2020). In literature, new
interests have emerged regarding smart contracts, financial services, intellectual property,
cloud services, supply chain, etc.

BT was originally proposed by Nakamoto (2008). Today it is considered the technology
behind the cryptocurrency bitcoin, which uses a peer-to-peer network to verify transactions
(Garriga et al., 2021). BT is constantly evolving (Swan, 2015; Miau and Yang, 2018; Xu et al,
2019) and, in particular, Swan (2015) has categorized this evolving process of blockchain into
three tiers. BT 1.0 focuses on bitcoin, as cryptocurrency used for digital payment relies on the
cryptocurrency ecosystem. BT 2.0 regards new applications in the traditional transactions of
financial areas (such as bonds, stocks and smart contracts), which requires high levels of
security and data integrity. Finally, BT 3.0 spreads previous applications in new and different
contexts such as government, health, science, culture and arts, helping to popularize this
technology outside the areas of cryptocurrency and finance and allowing new answers to
different needs of business and society (Swan, 2015).

BT is also known as distributed ledger technology (DLT) because the transaction records
stored in blocks are maintained across several computers and allow reading and managing
databases in a distributed way. The transactions are collectively validated through a
cryptographic signature and are added in blocks to a chronological chain of previous blocks
(Zhang et al, 2019, Zhu et al,, 2019). All network participants maintain identical copies of the
ledger and none of them can unilaterally modify the record because it is stored in multiple
computers into the network and any single change of ledger is visible to everyone. The change
can be made only following a consensus protocol (mathematical algorithms), which is distributed
across all nodes of the network (public permissionless blockchain) or across only selected nodes
(private or permissioned blockchain) (Lin and Liao, 2017; Niranjanamurthy ef al, 2018).

In the business, management and accounting area, studies underline that BT has relevant
operational impacts because it reduces the information processing costs, excluding third-
party involvement to verify transactions (unlike requested in traditional double-entry
bookkeeping) (Faccia and Mosteanu, 2019; Cai, 2018). It enables the two parties to make the
transactions with a triple-entry ledger system that provides independent verification and
enhances trust in the system (Kiviat, 2015; Dai and Vasarhelyi, 2017; Yermack, 2017; O'Leary,
2017), thereby increasing the transactions speed and security. In this way, many
informational opportunities are associated with BT: it makes data shared, accessible and
distributed in the network, but also improves the quality of the information in terms of
uniqueness, transparency and reliability (Tapscott and Tapscott, 2017b; Fanning and
Centers, 2016; Wu et al,, 2019). In these terms, the BT shows relevant implications on the
accounting and auditing process, “especially with regards to record-keeping processes,
including the way transactions are initiated, processed, recorded, reconciled, audited and
reported” (Schimtz and Leoni, 2019, p. 331). To confirm the impact of BT on the accounting
area, recently, the Big 4 have paid particular attention to this technology (EY, 2017; CPA
Canada, AICPA and UWCISA, 2017; Dai and Vasarhelyi, 2017). Some scholars (Alkhudary
et al., 2020; Bons6n and Bedndrovd, 2019) claim the opportunities linked to BT in improving
the accounting information system in terms of more trustworthy and timelier information.
Consequently, it impacts on the information quality as required by the IFRS (International
Financial Reporting Standards) (Kokina et al., 2017; Bonsén and Bednarova, 2019), such as:
completeness (otherwise the information cannot be verified); clarity (each entry has
predefined structure, with specific fields to fill in); relevancy (with differentiated availability);
comparability (through the standardized information in specific fields); accuracy (as nodes



verify the information); timeliness (with an instant updating and continuous “on time”
reporting); fairness (absence of manipulation because of the needed permissions and blocks
cryptographically locked and immutable). Likely, all of these potential impacts of BT on the
accounting area cannot fail to be reflected in the accounting and auditing professionals,
changing their traditional practices and the status quo (Casey and Vigna, 2018; O’Leary, 2017;
Yermack, 2017; Sinha, 2020).

To date, there are not many literature reviews on BT in the management area. A first
systematic literature review is by Grover ef al (2018), in which the authors consider the
contribution of BT to businesses concerning different stakeholders, such as consumers and
government. This analysis highlights that BT will transform the way businesses are managed
and organized because it facilitates the storing of records, improves transparency within the
organization, flattens the hierarchy, helps the market disintermediation and the provenance
tracking, builds mutual trust within a firm, stimulates rapid internationalization and improves
the accounting function. Schimitz and Leoni (2019) focus on the accounting function and
analyze both academic and professional literature, highlighting that the main themes emerging
from accounting and auditing studies are: governance, transparency and trust; continuous
audit; smart contracts; roles of auditors. Recently a systematic literature review (Kummer ef al,
2020) has shifted the focus from operational aspects to theoretical ones, identifying the most
relevant organizational theories used in blockchain literature in the context of logistics and
supply chain management. From literature six organizational theories (agency theory,
information theory, institutional theory, network theory, the resource-based view and
transaction cost analysis) emerge to help frame BT’s topic and facilitate future research.

Among the new lines of research, scholars are focusing on opportunities and changes of BT
more for management (Mendling ef al, 2018; White, 2017) than for the accounting domain. The
accounting blockchain domain should also include: future BT X.0, impact on accounting
function and accountants profession, financial reporting for crypto assets and other aspects of
recordkeeping processes (regarding the way transactions are authorized, recorded and reported
a how data are stored) (Pimentel and Boulianne, 2020; CPA Canada, AICPA and UWCISA, 2017).

Considering the relevance and potential implementation of BT in the accounting area, it
would be appropriate to do a literature analysis to prefigure the state of the art of this topic,
understand its level of development in academic literature, and finally open up new paths for
future research.

In conclusion, apart from the above-mentioned studies, which have provided some relevant
insights, reporting mainly the research impacts and its directions, a systematic and objective
analysis of literature on BT in the accounting area is still missing and limited primarily to the
auditing field (Pimentel and Boulianne, 2020; Tiron-Tudor ef al,, 2021; Maffei et al., 2021).

This work aims to fill this gap, carrying out a bibliometric and a thematic analysis that,
using mathematical and statistical methods, objectively highlights several aspects of literature
(as shown in recent works, see Bruns et al, 2020; Lamboglia et al, 2020; Tiron-Tudor et al,
2021). This study means to map the current state of the knowledge about BT applied in the
accounting domain and to identify topics and interesting questions for future research. In fact,
the bibliometric method is not only able to show the scholar’s activities, publications trends
and countries and authors relations, but also to offer the information of growth of specific
knowledge. Many advantages are attributed to bibliometric analysis: “(1) Authors are able to
validate the centrality of their publication, exploration, and research; (2) Institutions are able to
assess the publication and measure the quality and impact; (3) Scientists can foresee future
research undertakings and the critical effect of research on specific domains; and (4) Analysts
are able to assess the developing body of knowledge” (Firdaus et al, 2019, p. 3).

This analysis can help discover productivities, spatial distribution (in terms of both
countries and journals) and temporal distribution of publications, performances and
connections of authors.
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Specifically, this work aims to answer to following questions:

RQI. What is the trend of publications in blockchain studies throughout the accounting
domain?

RQ2. What do the papers on “intersection” of blockchain and accounting focus on? What
are the most relevant topics?

The remainder of this paper is organized as follows: Section 2 provides the methodology used.
Section 3 displays three descriptive bibliometric analyses. Section 4 explains the keyword
co-occurrence analysis and the main topics investigated in the data set, analyzing the
different clusters identified. Section 5 concludes the paper and suggests future research
developments.

2. Research methodology

Our research is based on a hybrid literature review approach using a descriptive bibliometric
method, data analysis visualization (through VOSViewer software) and thematic analysis to
fully understand the content of studies on BT in the accounting domain.

We apply the bibliometric method to quantify research trends within publications and
describe the phenomena of publications in a given field (Ikpaahindi, 1985). We conducted a
bibliometric study of blockchain literature to reveal some valuable insights to scholars and
practitioners in the accounting domain.

This paper followed the research cycle which involves the process of defining the
blockchain relevant keywords, collecting data and performing analysis.

Actually, the bibliometric method combines performance analysis and science mapping
procedures. Performance analysis provides data about the volume and impact of research using
a wide range of techniques, including word frequency analysis, citation analysis and counting
publications by a unit of analysis (e.g. authorship, country). Moreover, we also use science
mapping, based on relational indicators that provide a spatial representation of how different
elements relate to one another (Jin ez al, 2019). To avoid errors related to the identification of the
scientific products, a research protocol has been developed, as shown in the following Figure 1.

2.1 Keywords selection and data collection

According to the research protocol adopted, the first phase consists of the data set setting.
The first step of the data collection concerns the adoption of the Scopus database as the data
source of this study, because it is the largest database which includes several types of papers,
analysis tools, and it was introduced by Elsevier in November 2004 (Aghaei Chadegani et al.,
2013). Thus, a systematic research on Scopus was conducted in September 2020 and data was
collected in October 2020.

For our search, to select appropriate keywords, we have reviewed previous bibliometric
studies and literature reviews on blockchain (Firdaus et al, 2019; Marrone and Hazelton, 2019;
Casino et al, 2019; Miau and Yang, 2018) and we have identified and selected the following
keywords: “Blockchain”, “Cryptocurrency”, “Smart Contract”, “Initial Coin Offering”,
“Bitcoin”. Then, we added “Account®” to answer the research questions and fit the call for
papers that contributed to the development of knowledge in the accounting domain.

Then, we filtered the core document set considering published articles, articles in press,
book chapters and conference proceedings to obtain a complete and updated data set.

Therefore, we did the query with TITLE-ABS-KEY with the following research string:

((“Blockchain” OR “Cryptocurrency” OR “Smart Contract” OR “Initial Coin Offering” OR
“Bitcoin”) AND (“Account™”))

The query resulted in 1,062 documents, including articles, conference papers, book
chapters and conference reviews.



- co-authorship at country level
- co-occurrence of keywords
- cluster analysis

- Scopus database

- Selection of appropriate keywords
- Filter the core document set

- Filter the research area

- Filter the language

- type of documents

- keywords

- sources

- authors

- distribution per year

- Remove duplicates - Remove false positive
- Manual refinement of dataset - Keywords cleaning

] !
G D = U W
M KM R N

Phase 2 - Data

Phase 1 - Dataset setting
refining

Phase 3 - Data analysis

In the next step, we have identified the exclusion criteria. We filtered the research area, only
considering articles published in the Scopus subject area of business, management and
accounting. This filter is needed for our analysis because we aim to develop new knowledge
about BT’s specific impact and relevance in the business, management and accounting
scientific literature. Furthermore, we considered only papers written in the English language.

After retrieving raw data, we continued with the preliminary data analysis, removing
duplicates and manually refining the data set.

Finally, this first phase of data set setting resulted in 189 relevant scientific products
consistent with prior samples used in bibliometric studies. Our analysis covers a period of
5 years, from 2015 until 2020, because the number of publications related to BT has been
growing continuously since proposing Nakamoto’s paper in 2008. However, only from 2015,
we can see a significant change in publication trends where BT has started to receive more
attention from researchers than other topics (Dabbagh et al, 2019).

2.2 Dataset refining and data analysis

The second phase of the research protocol removes false positives, cleans keywords, and
standardizes the content of some fields in the corpus. Specifically, keywords are refined by
merging the plural and singular form of the same concept and unifying the writing of certain
words; in example, we merged singular and plural forms of “bitcoin/s”, “smart contract/s”,
“cryptocurrency/cryptocurrencies/crypto-currency/crypto-currencies” and we also
uniformed the keywords “block chain/blockchain”, “data mining/data-mining”. Then, the
data analysis involved two steps: the analysis of descriptive bibliometric indicators and the
main topics investigated in our data set. In particular, to understand the extent of literature
and answer the first research question guiding our study, the statistical examination was
conducted via different characters from spatial and time dimensions. As a tool to calculate
these indicators, we used VOSViewer (van Eck and Waltman, 2010), a software capable of
supporting the design and visualization of bibliometric networks. VOSviewer provides three
visualizations of a map: the network visualization, the overlay visualization and the density
visualization (van Eck and Waltman, 2018). Moreover, it is possible to zoom and scroll in
these visualizations to allow researchers to explore the investigated subject in full detail.
Therefore, the refining of the data set is conducted at the software level to come up with the
network, overlay and density map. In the network visualization, items are represented by
their label and by default also by a circle. The weight of the item determines the size of the
label and the circle of an item. The color of an item is determined by the cluster to which the
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Figure 2.

Publications by year

item belongs. In the overlay visualization, we consider the temporal distribution of
bibliometric indicators. Then, in our study, we analyze the two variants of the density
visualization: item density visualization and cluster density visualization.

Finally, to answer the second research question by exploring the main topics on our data
set, we use the co-occurrence of keywords adopting a full counting method and the cluster
analysis developed matching authors and index keywords with the list of the most prominent
keywords of the data set. Therefore, a thematic analysis is conducted to analyze the content of
the papers belonging to each cluster. To attribute the research paper to each cluster, we adopt
the following process: we associate papers with each keyword we group the papers
containing keywords included in the different clusters, and manually check that each cluster
contains all the papers associated with the respective keywords.

3. Descriptive bibliometric analysis

The descriptive analysis aims to show the main features of our data set, focusing on five
aspects that should define scholars’ interest in the blockchain issue in the accounting field
and an accurate picture of the scientific production of this theme. These aspects are: (1) the
trend of publications; (2) the most cited papers and citations by year; (3) the authors,
considering their productivity and co-authorship; (4) the types of documents and journals; (5)
publishing activity by country.

3.1 Publications by year

The blockchain is a novel theme, which in more recent years, starting from 2015, drew the
attention of accounting scholars. The trend of publications on BT in management and
accounting areas has significantly increased in the last 3 years as shown in Figure 2, where
more than 91% of the papers of our data set are concentrated. This paper’s number trend shows
the increasing interest of scientific research on this topic and is a first call for our work. The
decline of the trend of Figure 2 in 2020 is not significant as we collected the data in September
2020, and the data set does not include the entire scientific production of the year on this topic.

3.2 Gitations by year and most cited documents
By analyzing the number of citations, one can achieve a picture of the documents’ relevance in a
specific field of study (Baier-Fuentes ef al,, 2019). Figure 3 shows the total citation per article per
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year, considering the maximum and the average number of total citations. In particular, this
figure highlights both the year in which the documents are on average more cited and the most
cited paper per year. In this way, limitedly to available citations in our data set, this analysis
helps us to understand in which years the average is representative of the impact of the papers
and when instead it is distorted by the presence of a single paper which has many citations, but
other documents join it with very few citations. This happened in the year 2015 and 2017, in
which are the two most cited papers with a number of citations much higher than average.

In Table 1, about the top 10 cited papers, the first paper (Yermack, 2015), although first
published, has 111 citations. It focuses on bitcoin and only marginally deals with the
accounting issue. The second paper (with 99 citations) is Dai and Vasarhelyi (2017), which
represents the primordial work about the application of BT to accounting and assurance and
today continues to be the most relevant work as a reference point for all studies in this field. It
highlights the contribution of BT to the accounting system, making it more real-time,
verifiable and transparent but also transforming the auditing practices. The other most cited
papers, in Table 1, have fewer citations (from 25 to 44). Among these, we can distinguish three
principal types of interest. The first group of documents (O'Leary, 2017; Holub and Johnson,
2018) deals with different blockchain architecture across many disciplines (including
accounting), considering BT’s ability to process several types of transaction information in
several fields. The second cluster considers the blockchain as a technology that offers new
opportunities in financial perspective as digital finance technology (Larios-Hernandez, 2017;
Cai, 2018) to support financial services such as crowdfunding but also in a business process
re-engineering perspective, supporting supply chain design and development (Chang et al.,
2019). The final cluster (Kokina et al., 2017; Wang and Kogan, 2018; Coyne and McMickle,
2017) focuses on the functionality of BT to transform the accounting practice, impacting real-
time accounting, continuous monitoring and fraud prevention.

3.3 Authors and their productivity

Table 2 shows that the authors of the examined documents are numerous, equal to 494.
Furthermore, we find that the number of single authors per article is very far from the number
of authors of multi-authored articles, which could confirm the importance of network
analysis. There are three papers with 9 (Raman ef al, 2019), 10 (Lytvyn et al, 2019) and 13
(Thomason et al., 2018) authors.
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Table 1.
Top 10 cited papers

Country Citation

Title Authors Institute (first)  (first) Source Year frequency
Is Bitcoin a Real Yermack D. University USA Handbook of 2015 111
Currency? An Stern School of Digital
Economic Business, New Currency:
Appraisal York Bitcoin,

Innovation,

Financial

Instruments,

and Big Data
Toward Dai J. and Newark China Journal of 2017 99
Blockchain Based Vasarhelyi Southwestern ~ USA Information
Accounting and M.A. University of Systems, 31(3)
Assurance Finance and

Economics

Configuring O’leary D.E. University of USA Intelligent 2017 44
Blockchain Southern Systems in
Architectures for California Accounting,
Transaction Finance and
Information in Management
Blockchain
Consortiums: The
Case of Accounting
And Supply Chain
Systems
Blockchain Larios— Universidad Mexico Business 2017 41
Entrepreneurship Hernandez GJ.  Andhuac Horizons, 60(6)
Opportunity in the
Practices of the
Unbanked
Blockchain: Kokina J., Babson USA Journal of 2017 34
Emergent Industry  Mancha R.and  College Emerging
Adoption and Pachamanova Technologies in
Implications for D. Accounting,
Accounting 14(2)
Designing Wang Y. and Southwestern ~ China International 2018 30
Confidentiality- Kogan A. University of Journal of
Preserving Finance and Accounting
Blockchain Based Economics Information
Transaction Systems, 30
Processing
Systems
Can Blockchains Coyne ].G.and  TheUniversity USA Journal of 2017 30
Serve an McMickle P. L. of Memphis Emerging
Accounting Technologies in
Purpose? Accounting,

142)
Supply Chain Re- Chang SE., National Taiwan Technological 2019 29
Engineering Using  Chen Y.-C.and  Chung Hsing Forecasting
Blockchain LuM. University and Social
Technology: A Change, 144

Case of Smart
Contract Based
Tracking Process

(continued)
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Country Citation [
Title Authors Institute (first)  (first) Source Year frequency blOCkChaln m
— ) ) ) the accounting
Bitcoin Research Holub M. and Business Australia  Information 2018 26 domain
Across Disciplines  Johnson ]J. School, Society, 34(2)
University
Western
Australia
Disruption of Cai C.W. Charles Sturt Australia  Accounting 2018 25
Financial University and Finance,
Intermediation by Melbourne 58(4)
Fintech: A Review Study Group
on Crowdfunding Center
and Blockchain Table 1.
Authors The authors’ frequency distribution 494
Authors appearances The number of author appearances 522
Authors of single authored articles The number of single author per article 48
Authors of multi authored articles The number of authors of multi authored articles 446
Authors per article Average number of authors in each article 2.769 Table 2.
Co-authors per articles Average number of co-authors in each article 3.378  Authors productivity
The most productive authors are shown in Table 3. Smith S.S. is the most productive author
with four papers co-authored and recently published (two in 2020, one in 2019 and one in 2018).
In all his 4 papers (“Implications of next step blockchain applications for accounting and legal
practitioners: a case study”, 2018; “Blockchain and cryptocurrencies — considerations for
treatment and reporting for financial services professionals”, 2019; “Blockchain and
accounting governance: emerging issues and considerations for accounting and assurance
professionals” [sic], 2020; Exploring the playground: blockchain prototype use cases with
hyperledger composer), Smith S.S. studies the impact of BT on financial, legal and accounting
fields. It can be significant to highlight that Smith SS, in his last research, emphasizes the role
of education and training to teach how to use and familiarize with blockchain in order to allow
future practitioners to be oriented in the current working environment.
However, he is not the most cited; in fact, he collects fewer citations than others. Excluded
Dai, which (as shown before) has one paper among the most cited (Dai and Vasarhelyi, 2017),
Author No of documents
Smith S.S. 4
O'Leary D.E. 3
Cai CW. 2
ChenY. 2
Dai . 2
Elshin L.A. 2
Erlina, Fachrudin K.A. 2
Gilmanov A.M. 2
Gupta R. 2
ITham R.N. 2 Table 3.
Kuchkovskiy V. 2 List of the most
Kumar A. 2 productive authors
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Table 4.
Distribution by
document type

the authors most cited is O’Leary, who with his two papers collects 51 citations and
Kuchkovskiy, which collects 40 citations with two works.

3.4 Type of documents and sources

Considering the publishing activity, we find that only 23 sources contain more than one
paper, and that our data set of 189 papers is dispersed in a high number of sources (114): these
evidences confirm the need for an analysis of the structure of the body of knowledge.

The examined documents are of different types, although the paper in scientific journals
prevails by far (see Table 4).

We can see that articles carried a total of 120 documents, followed at a much lower
frequency by conference papers with 39 documents. Other literature analysis on blockchain
in general (Firdaus et al, 2019), highlights an evident prevalence of conference papers,
showing a greater vitality of conference activities for the blockchain considered in technical,
engineering and information technology terms. The contextualization of BT in the
management and accounting area is a niche issue that does not stimulate many
conferences, although it attracts many scholars, as shown previously in Table 1.

The studies that analyze the BT in the accounting area have a varied editorial position: 91
sources out of 114 have only one document. Among the sources which have at least two
documents prevailing by far, as already highlighted, the scientific journal. The most prolific
journal is “Journal of Emerging Technologies in Accounting” (see Table 5), strongly focused
on the subject matter of our work, with 10 articles (83% of articles published in scientific
journals). 7 documents are collected in a book edited by Alastai Marke in 2018 “Transforming
Climate Finance and Green Investment with Blockchains”, which could testify that the issue
of BT in the accounting area is also conveyed on the current problems linked to sustainability.

3.5 Publishing activity by country

The topic of BT in the accounting field seems to be discussed worldwide. Considering the first
author’s affiliation in our data set, the research on this theme was conducted in 43 countries.
These countries have a different number of papers. The most productive countries, with at
least two articles are shown in Figure 4. The USA represents the most productive country by
far, with a continuity starting from the most distant years. Already in 2015, it had two papers,
which represent primordial works.

3.6 Co-authorship at country level

To improve results about productivity by country, we use the bibliometric co-authorship
indicator at the country level: it reflects the geographic collaboration and spatial distribution
(Perianes-Rodriguez et al., 2016).

From the VOSViewer software elaboration, it is possible to identify the United States as
the most active country to take forward the blockchain publication in the accounting domain,
with UK, Australia and China following closely behind (Figure 5). Even if this result could be
influenced by our language filter in data collection, we can assert that this result was expected

Document type No of documents
Articles 120
Book chapters 28
Conference papers 39
Conference reviews 2
Total 189




No.
Editorial collocation papers
Journal of Emerging Technologies in Accounting 1

Lecture Notes in Business Information Processing

Transforming Climate Finance and Green Investment with Blockchains

Australian Accounting Review

Academy of Accounting and Financial Studies Journal

Quality — Access to Success

Accounting and Finance

Contributions to Management Science

International Journal of Supply Chain Management

Intelligent Systems in Accounting, Finance and Management

International Journal of Accounting Information Systems

International Journal of Digital Accounting Research

Current Issues in Auditing

Computer Law and Security Review

Journal of Payments Strategy and Systems

Research in International Business and Finance

Meditari Accountancy Research

Managerial Finance

International Journal of Recent Technology and Engineering

Proceedings — 2019 Crypto Valley Conference on Blockchain Technology, CVCBT 2019
Crypto Uncovered: The Evolution of Bitcoin and the Crypto Currency Marketplace
Proceedings of the 33rd International Business Information Management Association
Conference, IBIMA 2019: Education Excellence and Innovation Management through Vision
2020

Handbook of Digital Currency: Bitcoin, Innovation, Financial Instruments, and Big Data 2
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Publishing activity by country
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because the USA can be seen as the technical torch bearer for the world, having come up with
some of the most advanced and brilliant technical innovations of the century.

Apart from the dominant cluster of the USA, there were other relevant clusters as the UK,
China and Italy, and other small but significant clusters that were identified are Canada,
Indonesia and Ukraine.

Figure 4.

Publishing activity by

country
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Figure 5.
Country network
visualization of
co-authorship at
country level

Table 6.
Co-authorship
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Considering the network analysis, we can identify other countries that share similar research
papers. For example, on the one hand, Germany, Switzerland and Russian Federation; and on
the other hand, Lithuania and Czech Republic along with Belgium, Netherlands and Hungary.
The same happens with China, Hong Kong and Norway that share similar papers, as well as
Bangladesh, Japan and the UK. The USA, Italy, India, Australia and the UK share similar
topic papers in the other corner. It is to be noted that the most significant contribution on the
topic can be assumed by the nations.

As shown in Table 6, regarding the scientific collaboration at country level, the USA is
definitely the country most open to collaboration with 54 co-authorships between USA
authors and other authors from any of the other countries listed, followed by the UK,
Australia, China, Russian and Italy which have a much lower number of co-authorship
frequency. The most numerous authorships of the USA are with China: they are the most
strongly linked countries, as shown by the lines in Figure 5.

In a temporal dimension (Figure 6), these co-authorships are very recent: the most recent
publications are from Australia (with 2019 as the average publication year) followed by the
average publication year of 2018, 7 for the UK and year 2018, 5 for the USA.

Country Co-authorship frequency
United States of America 54
United Kingdom 17
Australia 15
China 12
Russian Federation 11
Italy 10
India 8
Ukraine 8
Germany 6
6

frequency by country ~ Switzerland
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4. Bibliometric analyses of the main topics investigated in the data set

This section aims to explore the most relevant topics discussed in our dataset. We analyzed
the most recurring keywords used by authors. The keywords analysis provides some
insights regarding the content and the main issues on blockchain in the accounting domain
discussed in the 189 papers.

4.1 Keywords co-occurrence
Co-occurrence of keywords analysis uses the author’s provided keywords to investigate the
connections among the main topics in the domain analyzed (Ji ef al, 2018).

Table 7 provides the information to uncover which fields were related to blockchain research
in the accounting domain. It establishes the keyword co-occurrences of the network. Moreover,
we consider only keywords that appear at least five times within the list. The singular and plural
forms (“cryptocurrency” and “cryptocurrencies”; “bitcoin” and “bitcoins”; “smart contract” and
“smart contracts”) and synonyms (“data-mining” and “data mining”; “block chain” and
“blockchain”) were properly processed by manual in phase 2 of our research protocol.

Sr. no Keyword Occurrence
1 Blockchain 111
2 Cryptocurrency 37
3 Bitcoin 35
4 Smart contract 24
5 Internet of things 18
6 Green computing 13
7 Ethereum 8
8 Accounting 8
9 Blockchain technology 8
10 Machine learning 7
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AAA] Blockchain is the most prominent keyword with strong links with the keywords smart
contract, cryptocurrency, bitcoin and Internet of Things (IoT).

The strongest links are found between the keyword pairs blockchain and smart contract;
blockchain and Internet of Things; blockchain and cryptocurrency; cryptocurrency and
bitcoin as in the network map of keywords co-occurrence (Figure 7).

Smart contract is linked strongly with blockchain while cryptocurrency is linked strongly
with bitcoin. There is also a strong link between blockchain and the IoT and green computing.
These are the areas where blockchain has a very direct, technological approach and
applications.

Some keywords pertain to very specific applications of the concept of blockchain and
accounting. They are the keywords located at the outer periphery of the density map
(Figure 8), such as: communication channels; decentralized depository receipts; 21st century
skills; accounting competences.

This co-occurrence of keywords is of great relevance for our research aims. Actually,
keywords such as accounting competencies and 21st century skills demonstrate that
research studies are involved in analyzing the future trends of accounting capabilities and
skills that nowadays practitioners, accountants and auditors need to face in the new digital
environment and to use BT.

The distribution of authors’ keywords can help us to investigate popular research topics
among researchers and have proved to play an important role in science development (Li
et al,, 2009).

Considering the network map, blockchain was the most prominent keyword which had
strong links with the keywords bitcoin, smart contracts, IoT, green computing and
accounting.

The most strongly associated keyword, IoT, was most strongly linked with green
computing and the trio, blockchain, IoT and green computing formed the most strongly
linked keywords of all. “Smart contracts” is a keyword linked strongly with accounting and
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the IoT. Some of the most significant keywords include blockchain, smart contracts,

cryptocurrency as well as accounting, as observed from network visualization (Figure 7).
The most striking keywords based on the network visualization were blockchain,

cryptocurrency(ies), auditing, IoT, laws and legislation, digital storage and bitcoin.

4.2 Cluster analysis
Analyzing the keywords co-occurrence on the basis of their connections, according to
Figure 7, it is possible to recognize four main clusters marked by different colors.

@

@

(©)

“)

The green cluster includes the following keywords: cryptocurrencies and bitcoin.
These keywords suggest that the main topic of this cluster could be the investigation
of the relationship between accounting and using cryptocurrency as a currency to
settle secure money transactions. It includes 20 articles.

The yellow cluster includes the following keywords: BT, DLT and Ethereum issues.
These keywords suggest that the main topic of this cluster could relate to the feature
of the distributed ledger of BT, Ethereum, and the accounting processes and
activities. This cluster includes 17 papers.

The red cluster includes the following keywords: blockchain, accounting, audit,
machine learning, artificial intelligence and smart contracts. These keywords suggest
that the main topic of this cluster could be the combination of BT and other
technologies, especially artificial intelligence applied in the accounting and auditing
function/fields. It contains 37 papers and is the most numerous of the forth clusters, so
it could be considered the most investigated topic.

The blue cluster includes the following keywords: BT, IoT, green computing and
decentralization. Considering the keywords of the cluster, we could identify that the
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main topic could be related to the combination of BT with other technologies, as the
IoT and the decentralization of the system in the accounting field. It includes 20 papers.

Starting from the above mentioned cluster analysis, we read the papers of each cluster to
analyze more in depth the content of the papers and deduce more specific considerations
about topics, their relevance and derive underdeveloped streams of research.

4.2.1 The green cluster: accounting of cryptocurrency. The papers collected in this cluster
focused on bitcoin, which, although it is the most known, is not the only example of
cryptocurrencies (there are Monero, Ethereum, Zcash, etc.). In this cluster, the blockchain is
instrumental in using cryptocurrencies and indirectly ensures their efficacy in terms of
timeliness, reliability, security of transactions and related information.

Many studies deal with e-commerce transactions through bitcoin, but there is little
academic research on the implications of bitcoin for governance and accountability.

In this cluster, we can find two streams of research. The first is related to enhancing the
use of bitcoin. One paper (Holub and Johnson, 2018) is a literature review to show the poliedric
issue of the bitcoin, considering it “across disciplines”: among different categories (such as
technology, economics, finance, accounting, tax and regulation), the accounting collected only
1.1% of papers examined by authors. In this paper, the blockchain is considered in its original
use as a permanent record of transactions, as bitcoin protocol and the leading financial
innovation enabled by bitcoin are associated with BT. Broadhead (2018) deals with
cybercrime in a broader sense as “any illegal behaviour committed by means of, or in relation
to, a computer system or network, including such crimes as possession, offering or
distributing information using a computer system or network”. The use of bitcoin linked to
the darknet, as private blockchain can generate several illicit activities.

The second stream of research is more specific. It regards the recognition and
measurement of Bitcoin in the financial statement, highlighting the need to have an
accounting standard for a generally accepted accounting treatment.

Ram et al. (2016), adopting the theories of neoliberalism and stewardship, offer a possible
basis for developing accounting policies when a transaction or event is not the object of an
existing international financial reporting standard, as the bitcoin. Cost and fair value may be
different methods to communicate the economic rationale for holding bitcoin. Through
interviews with experts, the authors show that where the bitcoin is used speculatively, the
respondents favored measurement at fair value, which allows communicating best the
volatility of the value and the bitcoin nature as a financial resource; when the bitcoin is used in
the production or supply of goods or services the respondents prefer the cost model, which
offers more appropriate information to communicate the allocation of bitcoin cost to cost
objects.

In line with the previous article, Prochdzka (2018) assesses and compares different
models of accounting treatment of cryptocurrency, performing a literature review and an
empirical analysis. The author derived that, as IASB (International Accounting Standards
Board) has not assumed a position about cryptocurrency accounting, it may be treated
according to the existing standards considering the purpose of the company’s acquisition of
cryptocurrency. Furthermore, the author underlines the need for empirical research on
companies practices to compare different models of accounting treatments on an empirical
basis and collect insight on voluntary reporting practices.

Similarly, Morozova et al. (2020) consider the procedure for a fair evaluation of crypto
assets, proposing a model based on the existing practices for managing the value of this asset.
These authors recognize that crypto assets have all attributes of a general asset complaint
with the conceptual framework of IFRS, such as right, control and expected economic benefit
and propose a comprehensive approach to different crypto assets set to continue or to be sold.
The authors hope for a new accounting standard from IASB, which regulates the disclosure



on operations with cryptographic assets regarding the formation of their cost, classification
and revaluation after recognition.

The papers included in the green cluster are essentially linked to the first tier of BT as
categorized by Swan (2015), in fact they discuss the implications of cryptocurrency seen as a
means to manage money transfer and digital payments. Furthermore, studies in the green
cluster adopt a comprehensive orientation to BT considering both technology and accounting
issues to develop the investigation and deepen the implications of BT in terms of cybercrime
and darknet, accounting principles of cryptocurrency and fair value of crypto assets.

4.2.2 The yellow cluster: accounting for transactions with distvibuted ledger. Yellow cluster
focuses on BT’s technical characteristics and potential, emphasizing how it can encourage the
efficient and effective management of transactions. Since the BT does not allow third-parties
to intervene in the transaction, on the one hand, it reduces agency conflict and information
asymmetry, creating trust between the parts; on the other hand, it ensures the transparency
and integrity of data because they cannot be manipulated and the public ledger can be
accessed by anyone and anywhere.

In this cluster, three papers highlight the impacts of BT on the management of operational
processes and finance/accounting transactions, reflecting on the business model too.
Rashideh (2020) shows the effects of BT in the tourism industry. It traditionally has a relevant
number of stakeholders and intermediaries (such as tour operators, travel agencies, insurance
firms, etc.), but BT adoption opens the door for direct communication among parties and
reduces the number of mediators, leading to the cost reduction and increasing security of
payment. These aspects also require a redefinition of the business model: BT use in the
tourism industry increases its level of disintermediation and reduces the number of new
entrants. Finally, this reflects on more efficiency, reduction of time and costs for travelers.
Afanasyev et al. (2020) reach a similar conclusion in Russian’s electric energy market: in this
context BT allows to improve network efficiency, billing processes, supply chain and enables
new sources of innovation that reflect on review of business model. In particular, BT can
support the programs for producing and installing modern meters to account for the
expenditure of electric energy consumed by companies and individuals. Lakshmi and
Sricharan (2019) study the relevance of BT in the shared service industry and show the
potential of BT in rewriting the foundation of business. The findings confirm that the two
functions in which the BT can offer more advantages are the finance and accounting function,
based on trust and audit trail, and supply chain management, where procurement, invoicing
and payment can be blockchain-enabled for quick transactions and automatic reconciliations.
In fact, the BT changes how finance and accounting transactions are saved, processed and
retrieved and allow processing decentralized transactions at a higher speed and lower cost.

Finally, Rien and Susilowati (2019) highlight the advantages of BT to prevent corruption
in Indonesian public procurement, in which fraudulent behaviors are widespread and highly
impacting. They can impact in different areas: financial; health; human’s safety; innovation.
The authors emphasize the pivotal role of BT to prevent corruption and data manipulation
and so ensure trust and efficiency in public procurement.

The papers included in the yellow cluster are essentially linked to the second tier of BT as
categorized by Swan (2015), in fact they discuss DLT to manage several types of transactions
in the financial area, not simple cash transactions. BT is seen as a means of trust and integrity
of business transactions which can effectively support them. Furthermore, studies in the
green cluster adopt a moderate orientation toward technology and accounting issues,
focusing more on implications of BT in terms of efficiency, cost reduction, reliability and
timeliness of operational and financial processes.

4.2.3 The red cluster: accounting and auditing in a blockchain context. The red cluster
includes papers that analyze blockchain as a technology applied to manage a wide range of
transactions, not limited to the transfer of digital money and to the application of smart
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contracts. These articles discuss benefits and challenges that BT could bring into the
accounting domain and they could be divided into three sub-areas of topics:

(1) accounting;
(2) audit profession;
(3) accountability.

In the literature examined, BT mainly intercepts accounting in two meanings: accounting
information system and accounting profession.

Under the first stream of research, considering the accounting topic in a narrow sense, Dai
and Vasarhelyi (2017) explore the potential of blockchain applications to accounting and
audit, contributing to constitute a “New accounting ecosystem”. Considering the specific
accounting theme analyzed, this paper proposes a blockchain-enabled, real-time, verifiable
and transparent accounting ecosystem. In the ecosystem, blockchain would play the role of
the accounting information system, which distributes the power of transaction verification,
storage and management to a group of computers in order to prevent any unauthorized data
changes, enabling the automated recording and measurement of business performance.

Additionally, the authors link ERP (Enterprise Resource Planning) systems and the use of
BT; indeed, large organizations operating multiple ERPs may have to invest valuable
resources to integrate blockchain applications with each system. The acceptance and use of
ERP systems have proven to be significantly influenced by regulator pressure. Therefore,
regulators are expected to play an essential role in the adoption stage of blockchain within the
accounting sphere. Regulators should have a deep understanding of the technology and its
impact on businesses, and provide appropriate guidance and supervision to prevent misuse
and abuse of blockchain and smart contracts.

Moreover, they also argue that, because of the nature of blockchain, once an accounting
entry is confirmed and added to the chain, it can hardly be altered or destroyed. Moreover,
smart contract technology could enable rapid verification of transaction records following
accounting standards or pre-specified business rules. By encoding the third accounting entry
into blockchain, a transparent, cryptographically secure and self-verifying accounting
information system can be generated, which could facilitate reliable data sharing between
business parties and continuous reporting for shareholders.

According to Moll and Yigitbasioglu (2019) the development of a new accounting
ecosystem allows the widespread adoption of “transactional reporting”, where stakeholders
will decide how to aggregate data in information and visualize them in reports and financial
statements. Furthermore, the authors suggest that the increasing transparency of data and
information could justify revising the accounting standard. Also Dai and Vasarhelyi (2017)
argue about how the existing accounting standards can be adapted to the increasingly
verifiable and transparent accounting ecosystem.

Moreover, as explained by Kokina et @l (2017), numerous initiatives are implemented by
the Big 4 accounting firms (Deloitte, PricewaterhouseCoopers, Ernst and Young, and KPMG)
for the foundation of a distributed ledger consortium for the accounting industry, and they
create five working groups to work with the standard setters and assist in developing
accounting standards to regulate blockchain use. They also aim to develop assurance and
advisory needs because this technology enters the accounting profession.

Considering the advantages and obstacles of using BT in the accounting domain, many
authors argue that BT brings lower costs of information to be recorded and reported (Gokalp
et al, 2018; Dai and Vasarhelyi, 2017) but currently BT has some drawbacks as high
electricity consumption, large amount of storage space, risks in losing access to the network
(Kwilinski, 2019). By studying the implementation of BT to manage financial accounting and



accounting processes more in-depth, some studies investigate the pros and cons of this new
technology compared to the traditional ones (enterprise resource planning, electronic data
interchange, data warehouse, etc.). O'Leary (2017) discusses how different configurations of
BT (centralized vs. decentralized; public vs. private, peer-to-peer vs. cloud-based) could fit
different needs in the accounting information processes, and he wonders if BT “can do those
things cheaper, better or faster” than the traditional technologies (p. 145). Furthermore, Coyne
and McMickle (2017) consider the implementation of BT to substitute the current accounting
ledgers; they underline that even if BT could offer an opportunity of innovation in accounting
there are some issues needed to solve. They wonder how to guarantee the same level of
reliability of public blockchain in a private one and, in general, how BT can be flexible to
comply with current accounting needs. Kwilinski (2019) classifies BT advantages in
managing accounting procedures in five categories: organizational, economical, professional,
qualitative and technological.

O’Leary (2017) demands for more research to investigate costs and benefits of blockchain
and hybrid systems in accounting, developing case study analysis which questioning
automation vs. re-engineering of processes, while Coyne and McMickle (2017) identify as
possible issue to address “how accounting might change to take advantage of the benefits of
the blockchain” (p. 111).

The second line of research of the articles in the red cluster links the BT with the
accountants’ skills and reputation. The growing implementation of BT technology in
accounting information systems may require some new skills (Henage, 2020) that accounting
professionals have to acquire through university programs. In particular, Qasim and Kharbat
(2020) suggest to include a course on the introduction to business technologies, and to
substitute the course of accounting information systems with digital accounting, in order to
give a complete overview and knowledge on modern technologies for accounting (XBRL, big
data analytics, artificial intelligence, blockchain).

An interesting view on BT is also found in Sheldon (2018) who proposes BT as a tool to
collect and share information regarding accounting professional misconduct. This type of
application of BT is relevant to enhance transparency and accountability for accounting
professional activities and is also an example of the employment of BT to alleviate issues
related to professional and quality transactions to assure an objective measurement of
reputation and to manage a system of incentives and punishment. Even if some key questions
have to be face yet, as for example who manage the system, who define incentives and
punishment, who pay for the development of the system and so on, this way to apply BT
could be very powerful for the accounting profession “as the technology matures and as a
broader audience becomes familiar with the functionality and potential of the tool”.

Other papers of the red cluster deal with the audit topic, analyzed under different
perspectives.

Most studies deal with the topic of automated assurance and continuous audit (Rodriguez-
Espindola et al., 2020; Rozario and Thomas, 2019; Dai and Vasarhelyi, 2017; Kokina et al.,, 2017).

They argue that BT could also serve as a foundation to enable automatic assurance and
help the current auditing paradigm become more agile and precise. According to Dai and
Vasarhelyi (2017), the new audit paradigm would consist of two components: (1) a physical
world and (2) a mirror world, which is a virtual model that reflects business activities and
conditions of objects in the physical world. Each physical object would have a virtual
representation in the mirror world, with the conditions, locations, surrounding environment,
history and activities continuously transmitted via IoT or other information and
communication technology. The mirror world is composed of three layers: blockchain,
smart control and payment. Moreover, the auditors’ role in the new accounting system should
be rethought, and the current audit paradigm may need reengineering.
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Moreover, Kokina et al. (2017) state that accounting researchers should examine in the context
of auditing how to develop a triple-entry accounting system that enables BT to be an intermediary
that automates transaction storage and verification. Auditing researchers should also examine
ways to develop internal controls for blockchain applications, understand their auditability and
incorporate internal control protocols into smart contracts, called “smart controls”.

A relevant contribution to the topic is offered by Birch and Parulava (2018); they discuss
about the possibility provided by BT to maintain a transaction ledger across multiple
organizations and about the so called “Glass organizations”, where anyone could run software
to check their accounts without actually being able to read every item of data in them. For
financial markets this kind of controlled transparency will be a competitive advantage for both
permissioned and permissionless ledgers: as an investor, as a customer, as a citizen. This brings
to the era of ambient accountability, where the technological architecture means constant
verification and validation. In other words, the ability to constantly monitor the ledgers (albeit
in an encrypted form) and we will no longer need to wait until the end of the reporting period to
conduct an audit and produce the results with the help of skilled financial professionals.

Regarding financial information, Roszkowska (2021) considers if FinTech can overcome
or mitigate financial reporting and auditing problems, improving the reliability of financial
information and increasing auditing quality. The authors consider two big scandals linked to
financial statements fraud, such as Enron and its auditor Arthur Andersen, to reach this aim.
In particular, the blockchain has a pivotal role because it can be used for recordkeeping
processes. Compared to traditional accounting software it allows for keeping well structured,
stored, easily accessible each time. If Enron had recorded all transactions on the blockchain,
they would have been linked to Enron and not to SPEs and the records have been immutable,
undelete and unchangeable, representing a great platform for the external auditor’s work and
allowing investors to realize the company’s results sooner.

The final strand of research that we can identify in the red cluster concerns accountability,
studied in different industries with many case studies related to food supply chain (Kumar
et al., 2020), to humanitarian supply chain during disaster management (financial and logistic
flows) (Rodriguez-Espindola ef al.,, 2020). Then, there are other studies dealing with powering
the poor in developing countries considering renewable energy projects and real time
auditing of the entire industry of renewable (Thomason ef al, 2018; Duchenne, 2018), inspect
climate finance flows from government budgets and capital markets (Duchenne, 2018). BT
represents an interesting opportunity also in the field of sustainability and a boost to reduce
greenhouse gas emissions. Zhang ef al (2018) ponder the application of such a type of
technology to measure and account green investment return and to create a transparent and
reliable system for emission trading and tracking the investment of green financial resources.

The papers included in the red cluster are also linked to the second tier of BT as
categorized by Swan (2015), in fact they discuss BT seen as a means of reinventing
accounting and auditing domains. Furthermore, studies in the red cluster strongly focus on
discovering new pathways of accounting and auditing enabled by BT as the reconfiguration
of accounting ecosystems, skills, continuous auditing and accountability.

4.2.4 The blue cluster: decentralization framework for accounting. The papers belonging to
the blue cluster consider BT as a service because of the opportunity to use several
applications based on this technology for all kinds of transactions and simplify human-
machine interaction. Many researchers (Kumar and Mallick, 2018; Desai et al., 2018) tries to
apply BT and smart contracts to find a novel alternative for tracking, managing data sharing
agreements, in particular related to medical service record, insurance payment and insurance
agreements within the distribute immutable ledger (He ef al, 2018). Indeed, decentralized
networks strive to reduce the level of trust that participants must place in one another, and
deter their ability to exert authority or control over one another in ways that degrade the
functionality of the network.



The papers included in the blue cluster are linked to the third tier of BT as categorized by
Swan (2015); in fact they discuss BT seen as a service to answer to the needs of society,
translating traditional BT applications to new contexts such as health, government, etc.
Furthermore, studies in the blue cluster strongly focus on discovering technological solutions
and systems to extend BT in social and human problems, while accounting and
accountability orientation is not fully considered. Therefore, there is a need to explore
these issues further paving the way to new approaches to the tracking and managing of data
sharing through the lens of the accounting domain.

Figure 9 shows the matrix of the accounting domain and blockchain technology (ADOB).
This matrix represents a framework to systematize and visualize the map of current studies
about the BT in the accounting domain. Starting from the systematic analysis of the four
clusters and on the three tires of BT, current research pathways can be represented according
to the accounting domain and the BT domain. The first dimension highlights how much
research deals in depth with the evolution of the accounting domain through the BT,
considering the technology domain as a context factor. The second one underlines the extent
to which research addresses issues more or less focused on technical aspects of BT,
considering the accounting domain only as a background.

‘Accounting and Auditing in a A <
Blockchain context ccounting of Cryptocurrency
BT 1.0
¢ Cryptocurrency as means of

transactions

e Cybercrime and the use of

. BT as tool to reinvent
‘accounting and auditing
+ New Accounting Ecosystem

o e e cryptocurrency
repu T e Darknet and the use of
- Automated assurance and AR )

e Cryptocurrency accounting

‘continuous audit g
¢ Crypto assets and fair value

* Accountability

Accounting for transactions

with distributed ledgers

BT 2.0

* Distributed ledger as means
of trust and integrity of
business transactions

» Efficiency and cost
reduction

¢ Timeliness and automatic
reconciliations

* Transparency and reliability

Accounting domain

Blockchain Technology domain

Exploring
blockchain in
the accounting
domain

Figure 9.
The ADOB framework




AAA]

5. Conclusions

BT is one of the most important capabilities of Industry 4.0 (Lardo ef al., 2020). Starting from
its initial appearance in the field of bitcoins for online financial transactions, it has gained the
role of technology infrastructure for trustworthy and reliable transactions among companies
and other economic players (smart contracts). It is currently being considered relevant
support for effective and timely management and recording transactions inside companies
(triple ledger accounting).

On a practical level, BT has become a key issue for companies that need to understand the
real potential of this technology in the current frontier of accounting (EY, 2017; PwC, 2017).
Furthermore, in investigating BT, scientific research is moving from an initial technology and
engineering perspective to a wide interest from other academic fields such as law, economics,
public management, health, auditing and accounting (Alkhudary et al., 2020). Particularly, in
the accounting domain many scholars (Bonsén and Bednarova, 2019; Tiron-Tudor et al, 2021;
Maffei et al., 2021) request for more investigations regarding how BT affects accounting and
auditing processes and jobs, how BT can be applied in a real ecosystem, and how awareness
and consensus could be stimulated in stakeholders and other actors of the ecosystem, such as
regulators, auditors and public administrators. Furthermore, Schimtz and Leoni (2019),
foreseeing potential to revolutionize the profession ecosystem, ask for future investigation on
BT in accounting and auditing to explore BT applications.

Starting from these observations, this study has performed an investigation of the existing
literature linking blockchain and accounting research through a bibliometric analysis performed
through the Scopus database and a data set of 189 research documents. The main goal of this
study is to map the current state of the knowledge about BT applied in the accounting domain
and to identify topics and interesting questions for future research. In particular, we aim at
identifying the main research venues in the intersection between BT and accounting.

Trying to answer the first research question guiding our study, we can state that the
production and temporal distribution of scientific documents from 2015 reveals a growing
interest on this topic in the last three years, in fact the number of scientific documents is
increasing. Equally, our results demonstrate growing interconnected research due to the
increased number of documents co-authored during the years.

We investigated the spatial distribution of BT research in the accounting domain
considering sources and countries. Among the journals with a greater number of documents,
are prevailing those with computer and technological orientation. Considering the
geographical distribution of scientific documents, the USA is the most important country
in terms of publications and co-authorships. On the one hand, it is followed by other Anglo-
Saxon countries such as the UK and Australia and, on the other hand, from Germany,
Netherlands and China. In this field of research, it is relevant to notice that the main countries
that emerged as co-authorship have been the pioneers of Industry 4.0, and that USA and
China are the most prolific and the most linked. Furthermore, these two main global economic
powers are also the main countries in the top 10 cited documents and authors. All this
evidence demonstrates that their research institutions and affiliated researchers are the most
influential contributors to the body of knowledge regarding BT and accounting.

Considering the temporal structure of the studies on BT and accounting body of knowledge,
the bibliometric analysis shows that most research documents were published between 2015
and 2017. The year that we can consider the most relevant is 2018, because the publications of
that year probably have stimulated the research on BT and accounting published in 2020.

To address the second research question, we investigate the co-occurrence of keywords
and analyze the clusters identified. Current studies on BT in the accounting domain are built
around applying this technology to accounting, accounting information systems, auditing
and assurance. The keywords closely associated with blockchain are bitcoin,
cryptocurrency(ies), IoT and smart contracts. These are the areas with which blockchain is



traditionally linked from a technological point of view. Instead, keywords that pertain to very
specific concepts, linked to the application of BT, are communication channels, decentralized
depository receipts, 21st century skills and accounting competences.

From the cluster analysis, it is possible to carry out the thematic analysis, which involves
numerous aspects on the different tiers of BT.

The theme still much investigated concerns the primordial aspect linked to
cryptocurrencies with particular reference to bitcoin, as for the BT 1.0 tier. In this
perspective, BT allows a different transactions’ management, which, on the one hand, relates
more to management accounting and, on the other, to financial accounting. The first is linked
to the reduction in intermediation level that impacts a different management of processes and
a redefinition of business models. The second one has a direct impact on the financial
statements because it is needed to introduce new ways of evaluating transactions with
cryptocurrencies: in fact, there have been many calls for the issuance by the IASB of a specific
standard that adapts the old accounting models to the new transactions.

The second theme, associated with the BT 2.0 tier, is related to the characteristics of the
new technology and its impact on the conditions of effectiveness of the information system
that affects the accounting domain linked to bookkeeping recording. This makes it possible to
increase the security, transparency and controllability of information, which are the
characteristics that most impact auditing. In fact, in the context of our analysis on the
accounting domain, auditing seems to be the theme that first attracted the interest of scholars.
The radical change in the information system opens up the problem of the education of
accountants’ skills which represents another interesting theme that attracts the interest of
scholars albeit it is still extremely fragmented (Tiron-Tudor et al, 2021). Indeed, also
considering indications coming from the keywords analysis, our results show that the study
of accounting competences and 21st century skills is yet marginal and calls for further
research on the role of education and training to allow future practitioners to be oriented in
the current working environment.

Moreover, themes yet to be fully developed that are associated with more recent and future
BT applications (BT 3.0) and can offer benefits to accounting for a wide range of issues and
benefit society as a whole to support human-machine interaction. Such studies (Kumar and
Mallick, 2018; Desai et al., 2018) try to find a novel alternative for tracking and managing data
sharing agreements, particularly related to specific applications in different industries. It is
noteworthy that these studies analyze these issues across sectors: medical service record,
insurance payment and insurance agreements within the distributed immutable ledger (He
et al., 2018); tourism reducing the role of intermediaries (Rashideh, 2020); the public sector to
reduce costs and allow resources to be diverted from ancillary activities on core activities;
multi-utilities management also for reliable accounting of energy services (Afanasyev ef al,
2019) and shared services (Lakshmi and Sricharan, 2019).

Finally, results of our study demonstrate that the current state of knowledge does not
include topics such as awareness and consensus around the BT and engagement of
regulators, auditors and public administrators to develop and use the potential of BT,
therefore further research is needed in these directions.

According to our bibliometric analysis discussion, we outline a final Table 8 that
synthesizes the main future lines of research and correlated research agenda of BT tiers in the
accounting domain that can guide academic researchers.

The study also has some limitations. The first is that we only consider the Scopus
database, so it probably does not cover all the literature on BT and accounting. The second
limit of our analysis to the business, management and accounting field, excluding other
related areas such as computer science, information systems, and engineering.

The results of this research have some implications from a theoretical and practical level. It
constitutes the first attempt to conceptualize the structure of knowledge developed in the
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accounting fields related to BT; this analysis helps researchers to identify future avenues of
investigations to meet the growing need of companies to address the practical issues of BT
implementation. We notice that the application of BT for management control and cost
accounting is poorly investigated although it would be a relevant use within the accounting
domain. Different studies focus on process management and supply-chain; instead,
little attention is paid to measure internal transactions. After this analysis, we believe that
potential research lines are related to using management accounting techniques to identify and
assess, among several BT applications, the more proper technology to be implemented in
companies.

Secondly, our research highlights the need for a prominent effort for international political
and professional institutions to collaborate between countries and research centers to
stimulate BT’s adoption to assure trustworthy, effective, timely and efficient transactions in
the new economic ecosystem. In this perspective, it would be useful to develop case studies
about the application of BT in multinational companies or business networks to assess and
report transactions, to foster its adoption.
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